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Preface

The main concern of this research originated from the orientation of the
structural adjustment process in Costa Rica after the crisis in the early
1980s. The economy underwent important changes in the production
structure with the diversification of the supply of agricultural export
products, industry's reorientation towards exporting, the attraction of
assembly activities, and later, the entrance of new foreign investments.
During this process, the agricultural and agro-industrial sectors have
undergone radical changes in policies and priorities in national develop-
ment. In these sectors, the challenges of the increasing globalisation have
made the deficiencies of the applied model particularly evident for these
sectors.

In this context it was deemed necessary to study the agro-industrial
activities in more detail in order to pinpoint the policy requirements for the
enhancement oftheir dynamic competitiveness in the long run by including
national producers.

Prior to this research, studies had been conducted on the compete-
tiveness of the coffee agro-industry. We had included the results of this
research in our lectures at the International Centre in Economic Policy for
Sustainable Development (Centro Internacional de Politica Economica
para  el  Desarrollo  Sostenible,  CINPE),  of the National University  in Costa
Rica (Universidad Nacional Autdnoma, UNA). The search for adequate
conceptual tools for this purpose took place throughout the 1990s in these
academic activities. The Global Commodity Chain approach was found to
be the basic analytical tool for the issues to be addressed. In the context of
globalisation, and particularly in Costa Rica, it was important to include
- explicitly - the topic of sustainable development. This led to the search for
a suitable complementary instrument, which turned out to be the environ-
mental Life Cycle Assessment.

The development of this research was made possible by a combination
of institutional support and personal contributions of many colleagues.
Institutionally, I want to acknowledge the financial support from the Dutch
MHO programme within the framework of co-operation between the
Tilburg University and UNA, which provided an excellent environment for
the development of this research in the Development Research Institute
(IVO) and my home institution (CINPE). Through IVO, I have benefited
from contact with the international community, which has enabled me to
acquire a broader world view; and at CINPE, I have had an academically
enriching place to work. In addition, I want to record my gratitude for the
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complementary financial support provided by the UNA Scholarship Board,
which made it possible to devote my time to this research.

I must admit that I have been very fortunate throughout the research
process. Firstly, I acknowledge the inspiration and encouragement that I
have received from Dr. Wim Pelupessy (co-promoter) in my development
in the field of research. He not only has provided academic guidance but
also has created a work space where I could fully develop my research
potential. I also wish to thank Prof.Dr. Nigel Roome in his position as
promoter, for having accepted to participate in the project, and from whom
I have received stimulating comments and lessons. I am grateful to
professors Wim Jongen, Jeffrey James, Theo Beckers and Dr. Willem van
Groenendaal, all of whom are members of my Ph.D. Committee. This
research project was feasible due to the extensive field work carried out
with the participation of students of the Master's Programme in Economic
Policy. My deepest thanks to Johanna Chaves and Russbel Hernindez
(coffee chain), Orlando Hidalgo and Cdsar Romero (cheese chain), Beatriz
Hernandez and Carolina Salazar (baby vegetable chain) -all of whom are
now CINPE graduates- for having committed themselves to the task with
great enthusiasm and academic rigor. I also wish to express my gratitude to
my CINPE colleagues, with whom I have had the opportunity to discuss,
once and again, my progress during this investigation. Special thanks to
Elisabeth van Tilburg for her valuable support in editing the document, and
to Sherry Gapper for having accepted the difficult task of improving my
use ofthe English language in this book.

Likewise, I would like to acknowledge the support received throughout
these five years from the Pelupessy family during my stays in Holland and
from my friends in Tilburg and Germany. Lastly, I would like to dedicate
the  fiuit of this work specially to my beloved wi fe Mayra, who encouraged
me to start out on this adventure, and who also has had to assume many of
my family obligations during this period, to provide the necessary stability
for my research activities. To my daughter Viviana and my son Rafael
Esteban, I dedicate this effort as an example of the fact that through
patience and devotion the best goals in life can be reached; and to my
parents whose efforts have been reflected in my personal and professional
development.

Aserri, September 2003
Rafael A. Diaz Porras



Vii

Contents

Preface                                                                                     v
Contents                                                                                        vii
List oftables Xi

List of figures Xiv
List of annexes XV
Acronyms Xvi

1. Introduction
1.1       Justification and relevance                                                                    1
1.2 Research objectives                                                                        3
1.3      Theoretical and methodological approach                                       4
1.3.1   Theoretical building blocks                                                       4
1.3.2     Methodology                                                                                                                 8

2. Conventional sectoral policies in agribusiness
2.1 Introduction            12
2.2 What agribusiness are we studying?                                                  12
2.3 Agribusiness (agro-industrial) policies in Latin America                   14
2.4 The Costa Rican agribusiness sector                                             20
2.4.1   Agriculture and agro-industrial evolution                                     20
2.4.2    Evolution ofagribusiness                                                                   26
2.4.3    Cofee, cheese and baby vegetables: the studied cases                       31
2.5 Agro-industrial policies in Costa Rica                                               34
2.6      A summary ofthe agribusiness policies trajectory                         36

3. Global commodity chain oriented policies:
designing down-to-earth sectoral policies

3.1        Introduction                                                                                                               38
3.2       GCCs for policy making: the framework                                               38
3.3 Global commodity chains in the literature                                    44

3.4 The national sources ofcompetitiveness
in global commodity chains                                                         45

3.5 Comparative advantages and competitiveness in the global
commodity chains                                                                        47

3.5.1   How useful are international trade theories (ITTs)
for  the  analysis  of global  commodity chains?                                                   41



Viii

3.5.2 Inter-industry trade. jrom natural to created comparative

advantages                                               52
3.5.3      Intra-industry trade theories and vertical di#erentiation

the  influence  of industrial organisation                                                              54
3.5.4    Intra-industry trade and horizontal di#erentiation.

the influence of product design                                                    58
3.5.5     Preliminary outcomes for policy making                                                     63
3.6 Environmental policies in global commodity chains                     67

3.7 Concluding remarks on the application of global chain

analysis for policy design                                                        76

4.       Production and trade in the global coffee chain
4.1 Introduction                                                                                 80

4.2 The international input-output system                                       81

4.3 Geographic location ofthe global coffee chain                             87

4.4      Institutional and policy dimensions                                                   91
4.5 The governance system                                                           94

4.6      Positioning in the global coffee chain                                           96
4.7 Conclusions 102

5.        Coffee: a traditional Costa Rican agro-export sector
5.1 Introduction 103

5.2 The Costa Rican coffee chain 104

5.2.1   The input-output system 105

5.2.2   Location and international perspectives of the Costa Rican
cofee chain 123

5.2.3    Institutional dimensions of the cojfee chain 123

5.2.4   Chain governance 127

5.3 Environmental assessment of the Costa Rica coffee chain 131

5.3.1    The production systems 131

5.3.2   Inventory analysis 138

5.3.3 Evaluation 145

5.4 Policies in the coffee chain 147

6. Costa Rican cheese production: a heterogeneous industry
with competitive potential

6.1 Introduction 151

6.2 The international cheese chain 152

6.2.1    The production system 152

6.2.2    Global location of cheese chains 157

6.2.3     Institutional  and social dimensions 166



iX

6.2.4   Governance system 170

6.3 Costa Rican cheese chain 172

6.3.1    The production system in the cheese chain 172

6.3.2   Regional clusters and institutional dimensions 180

6.3.3   Governance of the chain.  supply or demand driven? 181

6.4 The application ofthe environmental Life Cycle Inventory 183

6.4.1   Inventory analysis 183

6.4.2   Evaluation by approximation 187

6.4.3     Conclusions   from firm  to chainlevel 192

6.5 Conclusions 193

7. Baby vegetables:
an emerging agribusiness sector in Costa Rica

7.1 Introduction 196

7.2      Vegetables in a global chain 196

7.2.1    Structure of the global vegetable chain 197

7.2.2    International locationalpatterns 199

7.2.3    Institutional and policies dimension 202

7.2.4   The governance structure 204
7.3 The chain of baby vegetables in Costa Rica 209

7.3.1   Input-output structure 209

7.3.2 Location 214

7.3.3   Institutional policy dimension 214

7.3.4   Orientation of the chain 220
7.4 Baby vegetables and the environment 223

7.4.1     Inventory analysis 224

7.5 Conclusions 234

8.           Comparison of the studied agribusiness cases
8.1 Introduction 236

8.2 Historical development ofthe agribusiness cases 237

8.3 Global chain dynamics 240

8.3.1     The consequences  ofchain structures for geo-
graphical location 240

8.3.2   Markets: competition and co-ordination 244

8.3.3    The efects of product dijferentiation on chain governance 248

8.3.4    International chains from the perspective of a developing
country 250

8.4 National chain dynamics 252

8.4.1    Structure of the national chains and competitiveness 252

8.4.2   Domestic institutions 258



X

8.4.3    Product diferentiation and domestic governance 259
8.5 Costa Rican agribusiness: additional remarks 261

9. Policy design from the perspective ofa developing country
9.1 Introduction 264
9.2 Policy: aims and scopes 265
9.3 Evaluation ofchain policies: do they enhance competitiveness?  268
9.3.1    Policies in the national chain 268
9.3.2    International chain policies 272
9.4 The policies to improve agribusiness chain competitiveness 275
9.5      Feed back from stakeholders 279
9.6 Conclusions 285

10. Conclusions and recommendations
10.1 Introduction 286
10.2 General outcomes 286
10.3 Policy making in global agribusiness chains 292
10.4    Reflections and suggestions for further research 295

Costa Rica: main socio-economic and natural resources indicators 298

Annexes 299

Bibliography 341

Samenvatting (Dutch summary) 353



Xi

List of tables

Table 1.1: Policy design with a GCC analytical framework: building blocks
for a comprehensive methodology                                                                            11

Table 2.1:       Challenges for agricultural development policies                                                      17

Table 2.2: Policy environment for agro-industrial development                                              18
Table 2.3. Costa Rica: structure of agricultural production share in added

value in constant prices                                                                           21
Table 2.4: Costa Rican agro-industry structure: share in aggregated

added value in constant prices                                                                 25
Table 2.5. Costa Rica: employment share of agribusiness related to the national

aggregates in the 1990s                                                                                     26
Table 2.6 Costa Rica: agribusiness share in GDP, growth and agro-

industrialisation (in constant prices)                                                               28
Table 2.7: Costa Rica: share of agricultural commodities in

international trade values                                                                        29
Table 2.8. Costa Rican coffee sector: general statistics                                            32
Table 2.9: Costa Rican dairy sector: general statistics                                             32
Table 2.10: Costa Rican vegetable sector                                                                  33
Table 3.1: Inter-industry trade theories and comparative advantage                        51
Table 3.2: Intra-industry trade theories and vertical differentiation                         56
Table 3.3: Summary intra-industry trade and horizontal

differentiation models                                                                             59
Table 3.4. Components of LCA: the constituent steps, results and discipline          68
Table 3.5: Major environmentally conscious business practice (ECBP)                    71
Table 4.1: International coffee chain: main features of the location pattern             89
Table 4.2: Average unit value of coffee products 1993-1997                                   98
Table 4.3: Average unit value of internationally traded coffee (US$ per kg)

1993-1997 by country development index                                                    99
Table 4.4: Global coffee chain: changes in export participation of

countries by development index 1993-1997 100

Table 5.1: Costa Rica: coffee production and exports 104

Table 5.2: Costa Rica: classification of coffee qualities and location 106

Table 5.3: Costa Rican coffee chain: number of producers and
production ofcoffee berries 107

Table 5.4: Costa Rican coffee chain: structure ofproducers and production
(comparison of 1989/1990 and 2000/2001 seasons) 108

Table 5.5: Costa Rica: export shares ofthe main coffee exporters
(1997/1998 and 1998/1999 seasons) 111

Table 5.6: Main exporters of coffee to the industrialised countries (1985-1996)     114
Table 5.7: Countries with high growth rates in market shares (1986-1996) 115

Table 5.8: Costa Rican coffee chain: performance in principal markets 115

Table 5.9: US imports of all types of coffee and Arabica green
coffee by origin in 1990 and 1998 116

Table 5.10: Costa Rica main roasting firms share of green coffee purchases,
1997/1998 - 2001/2002 seasons 118



Xii

Table 5.11: Costa Rica: roasters who paid more than half of the maximum
kg price in colones of green coffee, and share of their purchases,
1997/1998, 1999/2000 and 2001/2002 seasons 120

Table 5.12: Costa Rican coffee chain: types of vertical integration in 2002 129
Table 5.13: Costa Rican exporters share by type of vertical integration (%) 130
Table 5.14: Value distribution in coffee chains (1994/1995) 130
Table 5.15: Description ofthe coffee cases studied for LCI 133
Table 5.16: Inter-institutional agreement ofenvironmental regulations

in coffee milling 135
Table 5.17: Summary ofthe analysed coffee growing systems 137
Table 5.18: Central American coffee: comparative costs, yields and surplus 147
Table 6.1: Leading dairy firms in Latin America (1993) 155
Table 6.2: Domestic branches of dairy multinationals in Latin America 156
Table 6.3: Cheese production by country's income level 158
Table 6.4. Cheese production by countries and regions 158
Table 6.5: Main cheese exporters and importers (in thousands metric tons) 159
Table 6.6: Cheese trade flows in value terms: shares (%) in world totals 160
Table 6.7: Average export unit value of cheese products by country

development index 1993-1997 161

Table 6.8: Average export unit value of milk products by country group
(1993-199D 164

Table 6.9: Costa Rica: destination and composition of cheese export values
in the 1990s 178

Table 6.10: Central American exports of cheese by countryshares and
export unit values 179

Table 6.11: Costa Rican cheese chain: relative participation of firms (in 2000) 182
Table 6.12: Income distribution ofthree small producers from

Santa Cruz de Turrialba with sales to the domestic markets 182
Table 6.13: LCI application in the Costa Rican cheese chain: main

characteristics of cases 184
Table 6.14: Classification of the environmental impacts of firms A, B and C 185
Table 6.15: LCI application in the Costa Rican cheese chain:

qualitative evaluation 188
Table 7.1: Vegetables and melons: main grower countries 199
Table 7.2: Price structure of fresh fruits and vegetable exports

from Africa to the UK 208
Table 7.3: Modern technologies in production phases of horticulture 217
Table 7.4: Estimate of the distribution of the final price in the domestic

market in the baby vegetable chain in Costa Rica (2000) 222
Table 7.5: Inventory of emissions classified by substances and destinies 225
Table 7.6: Impact classification and environmental profile of

baby vegetable production 227
Table 7.8: LCI application to baby vegetables ofthe Costa Rican chain.

Summary ofenvironmental impacts quantified in
a baby vegetable tray 230

Table 7.9: Summary ofenvironmental impacts of the baby vegetable chain 231
Table 7.10: Summary of the impacts of six biocides by environmental

category 232



xiii

Table 7.11: Biocides of restrictive use in Sweden 233
Table 7.12: Significance index ofthe impacts of six biocides by category 234
Table 8.1: Coffee, cheese and baby vegetable chain:

comparison of chain structures 241

Table 8.2: International policies in coffee, cheese and baby vegetable chains 247
Table 8.3: General features of the governance system in

coffee, cheese and baby vegetable international chains 250
Table 8.4: Markets in the coffee, cheese and baby vegetable chains 253
Table 8.5: Costa Rican coffee, cheese and baby vegetable chains:

comparison of competitiveness 255
Table 8.6: Environmental dimension of the Costa Rican coffee, cheese and baby

vegetable chains , and impacts on competitiveness 257
Table 9.1: Main challenges for the competitiveness improvement in three

Costa Rican commodity chains (coffee, cheese, baby vegetables) 269
Table 9.2: International impacts of coffee, cheese and baby vegetable

domestic chains 273
Table 9.3: Thematic priorities for policy design in the opinion

of government officials 279
Table 9.4: Main issues suggested by all interviewees in some

areas for sectoral policies 280



Xiv

List of figures

Figure 2.1: Costa Rica: sectoral participation in value added in the 1990s              21
Figure 2.2: Costa Rica: Agricultural production structure 1984-1999                                 22
Figure 2.3: Agro-industrial income                                                                   24
Figure 2.4: Costa Rica: agricultural and agro-industrial

GDP evolution 1984-1999                                                                                                        27

Figure 2.5: Costa Rica: agro-industrialsation rate                                                    28
Figure 3.1: Global commodity chain and international trade flows:                      50
Figure 4.1: International division of labour in the global coffee chain                        82
Figure 4.2: Locational dynamics of the coffee chain, 1993-1997

(export value) 101

Figure 5.1: Costa Rican coffee chain (2000) 105
Figure 5.2: Costa Rican coffee chain: process tree LCI 139

Figure 5.3: Costa Rican coffee chain: main contaminant substances
per impact category (shares) 141

Figure 5.4: Costa Rican base scenario coffee chain: share of different
chain segments in environmental effects per impact category 142

Figure 5.5: Costa Rican coffee chain: comparative ratios
between scenarios per impact category 143

Figure 6.1: The global diary production and marketing chain 152

Figure 6.2: Costa Rican cheese chain 153
Figure 6.3: Milk production by country income level 158

Figure 6.4: Global cheese chain: average spread of unit value in $/kg by type
of cheese and income level of exporter country 1993-1997 162

Figure 6.5: Locational dynamics in value ofthe dairy chain 1993-1997 165

Figure 6.6: Locational dynamics in volume of milk and cheese production 166

Figure 6.7: Costa Rican cheese chain, main agents (in 2000) 173

Figure 6.8: Agents in the Costa Rican cheese chain (integration levels 2000) 174

Figure 6.9: Production systems in firms 187

Figure 6.10: Quantified environmental impacts 190

Figure 6.11: Environmental impacts share per firm by impact category 192

Figure 7.1: Fresh fruit and vegetable commodity chain 198

Figure 7.2: Main exporters of fruits and vegetables (share of exports value) 200

Figure 7.3: Fruits and vegetable: exporting countries by income level 201

Figure 7.4: Main importers of fruits and vegetables 201

Figure 7.5: Costa Rica: baby vegetable chain, 2002 210
Figure 7.6:     Control in the Costa Rican baby vegetable chain, 2000 216

Figure 7.7: Favourable elements of systemic competitiveness in the baby
vegetable subsector 219

Figure 7.8: Unfavourable elements of systemic competitiveness in the baby
vegetable subsector 220

Figure 7.9: Baby vegetable production: process tree 224

Figure 9.1: Systemic competitiveness in Costa Rican agribusiness chains 266

Figure 9.2: Agribusiness policy design: systemic approach in GCC perspective     276



XV

List of annexes

Annex 5.1 : Costa Rican coffee chain : inventory table of emissions by
segment of production 301

Annex 5.2 : Inventory of emissions by coffee agricultural production case 309
Ame, 5.3: Inventory table of emissions by scenario                                              314

Annex 5.4 Costa Rican coffee chain: classification and environmental
profile per segment 318

Annex 5.5 Classification and environmental profile per scenario 320

Annex 6.1 Global dairy production (metric tons in thousands) 322
Annex 6.2 World exports ofdairy products (metric tons in thousands) 323
Annex 6.3 Main exporters of milk products 323

Annex 6.4 Some dairy products imports (metric tons in thousands) 324
Annex 6.5 International value flows of milk products 325

Annex 6.6 Cheese and other dairy products export value per development 326
area: 1993-1997

Annex 6.7 General inventory of input/output ofproduction systems 327
Annex 6.8 Theoretically most important pollutant substances and residues 331

Annex 6.9 Classification and environmental profile per scenario 333

Annex 7.1 Inputs and outputs in Costa Rican baby vegetable chain 334
Annex 7.2 Inputs inventory for baby vegetable production 335
Annex 7.3 Factors of equivalence for some substances and inputs by

impact category 339



Xvi

Acronyms
AC: Artisan Category
ACPC: Association of Coffee Producing Countries
ANZEURTA: Australian Free Trade Agreement with New Zealand
AyA: Institute of Waterworks and Sewage Systems
CACIA: CAmara Costarricense de la Industria Alimentaria
CAN: Competitive Analysis ofNations
CBI: Caribbean Basin Initiative
CCI: Centro de Comercio Internacional (International Commerce Centre)
CCMMP: Codex Committee on Milk and Milk Products
CDC: Commonwealth Development Corporation
CEPAL: Comisi6n Econ6mica para Amdrica Latina
COD: Chemical Oxygen Demand
COMEX: Costa Rican International Trade Ministry
ECBP: Environmentally Conscious Business Practice
ECLAC: Economic Commission for Latin American Countries
FAO: Food and Agriculture Organization
FDI: Foreign Direct Investment
FONECAFE: Fund for Coffee Stabilization (Fondo de Estabilizaci6n Cafetalera)
FRP: Fund for Rural Transformation
GATT: General Agreement on Tariffs and Trade
GCC: Global Commodity Chains
GDP: Gross Domestic Production
GNP: Gross National Product
GHB: Good Hard Bean
GSP: Generalised System of Preferences
HB:  Hard Bean
HGA: High Grown Atlantic
HK: Human Capital
IBC: Brazilian Coffee Institute
ICA: International Coffee Agreement
ICAFE: Costa Rican Coffee Institute
ICO: International Coffee Organisation
IDECAFE: Instituto de Defensa del Cafe
IFAD: International Fund for Agriculture Development
IICA: Inter-American Institute for Agricultural Co-Operation
IMF: International Monetary Fund
IMO: International Maritime Organisation
INMECAFE: Instituto Mexicano de Caft
ITTs: International Trade Theories
LAC: Latin American Countries
LAFTA: Latin American Free Trade Agreement
LCA: Life Cycle Assessment
LCI: Life Cycle Inventory
LDC: Less Developed Countries
LGA: Low Grown Atlantic
MAG: Costa Rican Ministry of Agriculture



Xvii

MAGIC: Module for Analysis of Growth in International Commerce
MGA: Medium Grown Atlantic
MHB: Medium Hard Bean
MNC: Multinational Companies
NAFTA: North American Free Trade Agreement
NZDB:New Zealand Dairy Board
NGOs: Non-Governmental Organisations
NIC: New Industrialised Countries
OECD:  Organisation of Economic Cooperation and Development
OPEC:  Organization of Petroleum Exporting Countries
PCTAS: Trade Analysis System Personal
PROCOMER: Promotora de Comercio Exterior
SCAA: Speciality Coffee Association ofAmerica
SCP: Specialized Cheese Producers
SEPSA: Secretaria Ejecutiva de Planificaci6n del Sector Agropecuario
SETAC: Society of Environmental Toxicology and Chemistry
SIECA: Secretary for Economic Integration in Central America
SIK: Swedish Institute For Food Biotechnology
SINTERCAFE: International Symposium ofcoffee
SITC: Standard International Trade Classification
SNE: National Electricity Service
SOFA:  State of Food and Agriculture
SITC: Standard International Trade Classification
SHB: Strictly Hard Bean
SWOT: Strengths, Weaknesses, Opportunities and Treats Analysis
TAS: Trade Analysis System  Data Base
UNCTAD: United Nations Commission for Trade and Development
UPA-NACIONAL: National Union ofAgricultural Producers
USAID: United States Agency for International Development
WTO: World Trade Organization



Xviii

.......

...%/ Map Costa Rica in
t fi Central America

Cash *CA

P....

=iberia Sa&Carlos
Caribbian Sea

4
leo>: San Josj

Punt· '  + Moin
. Caldera

Pueno Quepos

SA Isidro

Pacific Ocean
Gol tlto



1

Introduction

1.1  Justification and relevance

The purpose of this research is to develop new criteria for public policies
and private strategies to enhance the competitiveness of developing
countries agribusiness in a sustainable way. Sectoral policies and strategies
for agribusiness are often an empty box in developing countries. They used
to be  similar to agricultural policies because  of the traditional international
linkages of the sector as a main supplier of raw materials and primary
commodities. Later, industrialisation strategies introduced industrial policy
approaches that covered a part of agribusiness: the transformation process
of raw agricultural materials oriented towards international and domestic
markets. But conceptual and institutional problems have made it difficult to
design and execute specific agribusiness policies and strategies.'

Policies and strategies designed specifically for agribusiness should
include the nature and characteristics of global commodity chains. This
approach takes into account the changes in the organisation of agribusiness
chains, which are only partly located in developing countries. There is a
lack of awareness among policymakers that agribusiness activities in these
countries are integrated into modern globalised industrial organisations.

Agribusiness policies are needed to improve the participation of
developing countries' agribusiness in international commodity chains.
Traditionally, the competitive strength of developing countries was in the
agricultural commodity and initial processing segments of international
chains. These countries took advantage of cheap natural and human
resources. More recently, product differentiation and access to additional
downstream segments have become important as ways to increase added

' Often agribusiness is thought of as agro-industry and is understood as only including
the industrial segments of the production chain. In this thesis agribusiness covers the
whole chain, and if we apply it to developing countries, it usually refers to agriculture,
initial processing, domestic commercialisation, and other stages located in these
countries (see Section 2.2).
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value and returns in the developing country. These developments should
consider the international market not as a simple interaction of supply and
demand, but as a product flow into global commodity chains (GCCs),
where income distribution along chain segments is determined.

Finally, there is an environmental dimension of the commodity produc-
tion and trade processes along the agribusiness chains. New demand
segments have emerged, focused on organic and environmentally friendly
products, while environmental requirements for conventional agriculture
have also increased (for coffee, see Dubois, 1997, p. 1). The relationship
between environment and trade has become a source of conflicts, due to the
lack of environmental criteria for trade agreements. The World Trade
Organisation (WTO) created the Committee on Trade and Environment
related to issues of both market access and competitiveness (Esty and
Geradin, 1997, 9 268).2 The debate on the environmental effects of
processes and production methods has made clear the need to develop
assessment criteria .nd to design policies for international production
chains.

In general, 4 z discussion about agribusiness policies has moved from
agriculture .,ecific issues (production, yields, technology, etc.) to
industrial ' ,ncerns such as quality, flexibility and capital intensity, brands
and ade J value. Agricultural issues are related to the natural advantages
and ' wer production costs. Structural adjustment in agriculture has been
be .d on standard recommendations coming from the analysis of
,,mparative advantages. As a result, the traditional international distribu-
iion of labour has been maintained, and increases in the quantity of crop
exports remained as the main approach for developing countries to extend
the value of this trade. But instability of markets and prices, low added
value exports, and in general, decreasing income in developing countries,
have continued as generalised problems within the agribusiness of these
countries. The emergence of competitiveness enhancing policies has
emphasised both quality and the need for co-ordination within domestic
production chains. In agribusiness chains, where both small and medium-
sized growers and enterprises participate, shifting from rhetoric to reality
requires the successful transfer of quality concepts from global companies
and industrial clusters to the mentioned businesses in developing countries.

2 Concerns related to market access have to do with environmental regulations
establishing product standards which could act as barriers to trade. Regarding
competitiveness, the discussion refers to the supposed loss of competitiveness when
standards are applied to production processes or methods.
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1.2 Research objectives

An important element that has not been taken into significant account in
policy recommendations and policy practice in developing countries is the
progressive integration of their agro-industries into global commodity
chains. The main purpose of this thesis is to develop a methodology for
sectoral policies in developing countries that enhance the competitiveness
of agribusiness in more sustainable ways. In this thesis competitiveness is
understood as the capacity to create high factor employment and income.
The concept of sustainability includes consideration ofthe economic, social
and environmental context of activities. It concerns the  way that economic
activities influence these three dimensions of context and how those
influences can be ameliorated. The thesis applies the methodology to the
case of Costa Rica. Costa Rica is typical of developing countries in terms
of the poverty of data available to support policy and the lack of an
established practice for stakeholder participation in policy design. Good
data and stakeholder participation are often taken for granted in developed
countries. The focus of the analysis is the meso or sector level where
government policy makers and industry sector actors interact directly.

There is then a perceived need to develop better methodological
frameworks to enable the design of sector policies that enhance the
competitiveness and sustainability of agribusinesses in the context of
developing countries and their global commodity chains.  To this end the
thesis contributes to the design and testing of a methodology for this
purpose in Costa Rica.

Specific objectives
> To identify the main conceptual issues drawn from global commodity

chain analysis (GCC), international trade theories and environmental life
cycle assessment (LCA) approaches which contribute to a more compre-
hensive analytical framework to support policy for competitiveness and
sustainability.

> To conduct a comparative study on three Costa Rican based agro-
industrial global commodity chains to examine the impact of recent
economic policies on these chains and to begin to develop the data and
an approach that better supports their competitiveness and sustainability.
The chains selected are: a traditional international crop, coffee; a
domestic dairy product cheese; and a new commercial crop, baby
vegetables.
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>  To test the usefulness of the emerging framework for policy design with
the participation of stakeholders with interests in these chains from
government and business in Costa Rica.

Main assumptions
The enhancement of competitive and more sustainable agribusinesses in a
developing country requires the design of sectoral policies, which take
account of the type of GCC in which it participates, the options due to
specialisation and the effects of considering the costs of environmental
externalities. In specific terms, it is assumed that:

> Sectoral policies designed in the GCC framework will be of a different
type than conventional sectoral policies deduced from mainstream
international trade theory. Additional policy criteria are required to
enhance sectoral competitiveness in a sustainable way.

> Each agribusiness will have specific needs in terms of policy and
strategy design. Since international agribusiness chains are mostly
buyer-driven, more product heterogeneity or differentiation and flexi-
bility should be stimulated in order to take advantage of market niches
and the evolution of demand for end products in GCCs.

> Environmental management tools, such as LCA, will reduce the
competitiveness of developing countries, when applied by firms and
segments of a GCC in industrialised countries. Therefore, sectoral
policies should take into consideration the environmental extemalities to
modify processes and products in developing countries.

1.3  Theoretical and methodological approach

1.3.1   Theoretical building blocks

The  general framework:  GCCs
In this section the concept of GCCs is set out as the basis for a general
framework for the design of sectoral agribusiness policies. This GCC
approach is then extended with ideas about competitiveness, old and new
theories of international trade and environment to develop a new
comprehensive framework on the production chain. Sectoral policy design
requires a conceptual framework. Relevant concepts include the set of
socio-economic relationships of the primary production processes, agro-
industry processing, storage, delivery, commercialisation, industrialisation
and consumption (Schejtman, 1994, pp. 3-10). The focus on "national
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chains" means that the study of chain segments is restricted to those within
the national borders:

Given the extent that agro-industry implies the production of globally
tradable goods, a more international analysis is required. The global
commodity chain (GCC) approach helps to understand the dynamics in the
international context in which national agro-industries are involved. GCCs
are international networks of producers and merchants who are linked by a
process of value creation, which includes primary production, processing,
commercialisation and end use (Gereffi and Korzeniewicz, 1994, p. 3).
GCCs are composed of separable processes called segments (Hopkins and
Wallerstein, 1994, p. 18). This analysis follows the product cycle through
its international dimension.

These two approaches are complementary and useful for several
reasons: the production chain approach offers a framework that is helpful in
the design and implementation of policies because it makes it possible to
consider supply and demand relationships (Schejtman, 1994, pp. 3-4)
applicable to domestic and international market-oriented products. The use
of the global commodity chains approach may provide insight into the
dynamics of multinational firm organisation and the changes of the product
systems that occur over time (Gereffi and Korzeniewicz, 1994, p. 7).

Competitiveness approaches
Competitiveness issues are embedded in GCCs. However the analysis of
competitiveness introduces additional dimensions to the complex concept
of GCC. GCCs imply product flows through different countries. This
means that there are at least three different levels which define competi-
tiveness. One is the GCC itself, which determines the advantages and
restrictions resulting from participation in the international distribution of
the production stages. The second level refers to the national dimension.
Specific segments and firms are located in a particular country. Their
competitiveness depends on the systemic configuration of a broad range of
competitiveness determinants in addition to strictly economic factors.
Third, we have the firm level, where competitiveness is initially built up. It
is an outcome of the system in which firms are functioning, but it is also
affected by the performance of each firm.

Michael Porter analyses this through the concept of value system  as  the
interaction between enterprises in different segments of the value creation

3 These approaches have been applied to the agricultural sector inspired by the French
filitres tradition (Raikes et al., 2000). In Latin America a similar concept has been
introduced by FAO and IICA as Agrifood Systems (sce Bourgeois and Herrera, 1996).
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process; this helps to explain competitive development.4 In our terms the
"national chain", could be influenced by the five forces constituting the
national diamond of Porter.' At the firm level Porter makes use of the value
chain concept, defined as the manner in which firms compete, organise and
develop activities (Porter, 1990, pp. 40-2). The creation of competitive
advantages depends on the organisation of the firm's value chain, which
includes internal activities (insourcing), or relationships with other firms
(outsourcing) within the value system. This idea is further developed in his
explanation how clusters as an array of linked industries and other entities,
may affect competition through the immediate business environment of
companies (Porter, 1998, pp. 77-91). Nevertheless, Porter's methodology
does not give adequate consideration to determinants outside the sector and
the diamond, when analysing national competitiveness.

The systemic competitiveness approach, through the consideration of
four levels in national societies (meta, macro, meso and micro levels)
provides a more complete perspective. Competitiveness is considered as a
societal outcome dependent on economic, social, cultural and political
factors. However, it is difficult to operationalise the systemic competiti-
veness concepts. There is a need for further specification of the system.
Both the systemic competitiveness approach and the Porter approach may
be applied at national and meso levels, which are also frequently affected
by international developments. This makes an extension of the methodo-
logy necessary.

GCCs and international trade theories
"New international trade theories" may help in the design of sectoral
policies since they can explain (partially) the dynamics of international
specialisation within the chain. Recent literature emphasises three basic
ideas related to GCC dynamics (Agosin and Tussie, 1993, p. 579). The
presence of learning effects; the importance of scale economies and market
imperfections due to product differentiation; and entrance barriers and costs
of technological information. Agosin and Tussie consider that product
differentiation is important for export strategies in developing countries
inasmuch as they are oriented to market niches. Therefore, sources of
dynamic comparative advantage may be identified by these "new" theories.
In this sense the GCC approach may clarify the direction of trade and the

;     Porter uses
a value system for a productive sector or cluster.

They include rivalry among existing competitors, bargaining power of buyers,
bargaining power of suppliers, the threat of new entrants, and the threat of substitute
products or services.
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new trade theories may provide the main factors determining specialisation
of countries within the chain.

The consideration of dynamic comparative advantages may improve the
design of policies for countries participating in upstream production
segments of the GCCs (agriculture and primary processing). The agri-
business sector of developing countries faces pressure to maintain and
increase participation in the chain based on raw materials, and to move into
downstream segments as well. The first option implies improving the
competitiveness of the "national" segments. The second implies increasing
added value by participating in advanced segments and potentially
competing against economic agents from developed countries.

GCCs and the environment
The relationship between GCCs and the environment has not been given
sufficient attention. First it is possible to consider the negative impacts on
the environment of all segments along the chain. Conventional economic
theory assimilates this through the concept of externalities. Market tools
and regulations have been proposed to make firms internalise these external
costs, but the effects tend to have a local character related to where the
negative effects are found. To the extent that GCCs pass through different
locations, environmental externalities must be considered along the overall
chain, in order to take into account the environmental impacts on the whole
system. Life cycle assessment (LCA) of industrial activities makes the
systematic treatment of the negative environmental effects possible and
provides a way of minimising the impacts throughout all the production
processes of firms. It helps to identify and assess the resources used and
waste released into the environment at different points along the life cycle
of the product (Stevens,  1994,  p.  7): It even includes the effects  of the final
consumption and disposal at the end of the chain. This requires a
determination of the boundaries of the system. For example, agricultural
inputs such as fertilisers may be included, whereas the manufacture and
trade of these may be excluded, as may the equipment used in the fertiliser
manufacturing plant. Setting such boundaries is a matter of judgement
about the severity of impacts in the whole system.

Developing countries tend to be charged for the costs of these
externalities, because of pressures from the (final) demand side which may
induce changes in production processes whose costs may not be recognised
in the prices of (end) products. Consequently access to market could be

6    In the Netherlands, the Ministry of the Environment has adopted a product policy
which aims at reducing environmental impact along the entire life cycle of a product.
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affected negatively because environmental demands may produce a
competitiveness loss.' An instrument for deriving global proposals for the
chain will be necessary to prevent the unequal distribution of internalising
these environmental costs.

In addition, looking at the environmental effects implies considering
also the positive impact of agribusiness chains on the environment, because
the agricultural segments may offer environmental services recently
recognised by both society and markets: In this case the increased demand
for environmentally superior products gives opportunities to developing
countries, which could promote the differentiation of their products in
international trade. The adaptation of LCA from an evaluation tool at the
firm level to one for GCC policy design purposes will be developed in this
research.

Policy design
Policy design to improve competitiveness at the GCC level implies setting
policies and strategies at a meso level. Following the systemic competiti-
veness approach, this means that the impact of horizontal and vertical
policies from outside the chain should also be considered. The interaction
of national, sectoral and other specific GCC actors and stakeholders makes
it necessary to realise that policies may have different sources and interest
that need to be reconciled. In particular governmental policies and chain-
originated proposals are crucial. Policy design must also focus on market
results, externalities and policies in chain segments outside developing
economies.

1.3.2 Methodology

The empirical part of this analysis is based on three Costa Rican case
studies: coffee, cheese and baby vegetables. Significant differences
between these agribusinesses may lead to conclusions about the specifics of
the policies required.

Coffee production is a traditional agro-export activity that historically
has been very important economically, socially, and politically in Costa
Rica. Cheese production constitutes a subsector in the dairy industry, which
has had a long development path in this country, and is basically oriented
towards domestic consumption. However, opening the economy to inter-

1    See estimation for the coffee chain in Pelupessy (1998: 13-14).
8 For instance, product differentiation may be obtained by environmentally friendly
production processes, and environmental pressures of plantations may be compensated
by carbon fixation or soil and biodiversity preservation, among others.
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national sources is exposing this activity to increasing competition. Baby
vegetables  are only a small part of agricultural production,  but this activity
is an innovation in the vegetable production. It was introduced in the
context of adjustment policies and non-traditional export promotion.
Despite the small scale of this activity, there seem to be good prospects for
future export opportunities. It could become a successful emerging sector
where GCC policies may be important. To the extent that the approach of
this research is based on the study of GCCs from the perspective of a
particular country, the analysis will be made at the level of both the global
chain and the individual segments.

From a global chain perspective, we may say that the main features of
organisation of the agribusiness chains are studied by analysing the four
basic GCC dimensions: input-output structure, territoriality, governance
structure, and the institutional dimension (Gereffi, 1994, p. 97; Pelupessy,
2000). The determinants of competitiveness within the chains must be
understood, considering that the specific dynamics of agribusiness chains
may be influenced by the consequences of product differentiation, scale
economies, and innovation. Relevant international trade theories may be
used to explain the expected tendencies. Environmental externalities are
incorporated into the analysis by adapting the LCA method to the GCC
approach in order to identify the main environmental effects along the
chain and select the priorities to reduce them. This will make it possible to
analyse the consequences of environmental measures for the dynamics and
competitiveness of segments of the chain. The conclusions about the
possibilities for improving the position of developing countries should  lead
to proposals for sectoral policies and strategies that affect the distribution
of income between the different national and international segments in the
global chain.

From the perspective of individual segments, disaggregated analyses are
necessary for the purpose of policy design in developing countries. We
should study mainly the segments located within developing countries,
which will be considered as the "national chain". Only the most important
segments in other countries will be studied, insofar as they are strategic in
the governance structure of the chain. This analysis concentrates on the
capacity of an agribusiness "national chain" in a developing country to
maintain and improve its competitiveness. This has to do with the capacity
to take advantage of the dynamics of GCCs which are related to the
evolution of product differentiation, changes in location and governance
structure. Innovation processes are important for the development of
competitive advantages.
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The increasing income generating capacity of production factors as well as
the strengthening of the economic, social and environmental feasibility of
the production system will determine the overall sustainability of the
production system. In order to test the methodological framework to design
policies for agribusiness, stakeholders interests will be taken into account.
Stakeholders of relevance for this analysis will be those representative
actors located at the meso level; such as for instance government staff
related to agribusiness and leaders of producers' organisations. The
feedback process will be organised to consider their opinions about
agribusiness development priorisation of issues, strengths and weaknesses
of current policies in the agribusiness chains, etc. The basic methodological
steps ofthe research and its sequence are summarised in Table  1.1.

After the introduction, this thesis is organised in three parts. The first
includes the discussion of the Costa Rican agribusiness and policies, as
well as the conceptual and methodological framework used. It consists of
Chapter two where the use of conventional sectoral policies in the
agribusiness sector is discussed in order to clarify their reach and
efficiency. The theoretical building blocks and overall framework of our
analysis are extensively discussed in Chapter three. The second part
includes the detailed study of the application to three cases of the analytical
framework of global commodity chains complemented by other methodo-
logical tools. In Chapters four, five, six and seven the cases of the coffee,
cheese and baby vegetable chains of Costa Rica are examined. Because of
the importance for the Costa Rican economic and socio-political system,
emphasis is given to the coffee chain. The discussion on coffee is extended
over two chapters: Chapter four includes the international dimension ofthe
chain, while Chapter five considers the national Costa Rican chain and
policies. Chapters six and seven examine the cheese and baby vegetable
chains respectively, along with their corresponding policies.

Finally, in the third part we present the new policy design for
agribusiness based on a comparative analysis of the chains and the
requirements for a new policy. The comparative results are presented in
Chapter eight and the elements for new chain policy design in Chapter
nine. In Chapter ten we close with a summary of the results and the more
general conclusions and recommendations for policy making in agri-
business chains in developing economies.
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Table 1.1: Policy design with a GCC analytical framework: building
blocks for a comprehensive methodology

Topics Concepts Indicators Results

GCC approach Agents ofthe chain, market structure Competitiveness due to:
(Global and Hierarchy (market power) -Comparative advan-
national levels) Sequence of production process (chain) tages, costs, natural
•Chain history Product characteristics, niches resources, location

Co-ordination and integration •Product differentiation
•input-output Locations and hierarchy of chain innovation
system segments (high value/low value) -Market power

Location and revenues: centre, •Position or positioning
• Location periphery, semi-periphery within the chain

51 Market access through international •Strategic sources of

 
•Goverrlance trade agreements. WTO regulations. competitiveness

•Agricultural commitments, and •Market niches
32 •institutions phytosanitary regulations
R      and policies •Environmental multilateral

                agreements•Free trade agreements (with Mexico,
ts Chile, Dominican Republic, etc.)
L •Central American Common Market

      Environmental Goal definition Possibilities for impro-

  impact: Inventory analysis ving the environmental

2           -Li fe cycle Classification profile of the national

  assessment Evaluation chain.
Improvement analysis

International Inter-industry trade: Guidelines for impro-
trade theories •Traditional comparative advantages ving comparative and

•Scale economies competitive advantages,
intra-industry trade: in terms of:
•Vertical and horizontal differentiation, -Resources and
•Innovation, clustering specialisation

•Multinationals
investment and trade

0 v Market CAN/MAGIC/other indicators of General

5 8 participation apparent competitiveness characterisation of
.2  d     Sources of performance in global
.S 8 performance markets, and specific
&4 Value per unit markets (more
E  v Quality effects

8= important partners of
sectoral trade)

s Sectoral policies Horizontal policies Policy and strategy
 A (Externalities) assessment in GCCsVertical policies
                            GCC policies Feedback stakeholders
 ' Firm strategy

 
Firm competitiveness, clusters,
networks, environmental management
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Conventional sectoral policies in agribusiness

2.1 Introduction

The analysis of agribusiness GCC policies requires attention initially to
clarify the nature ofthe concept. It is clear that the chain refers to a specific
level of analysis, almost equivalent to the product itself. When we analyse
policies at this level, we should consider sectoral and macro policies which
may have an impact on the sector or on the activities that lead to the
creation ofa specific product.

The purpose of this chapter is to assess the capacity of conventional
sectoral policies to promote sustainable growth of agribusiness. Inasmuch
as that sectoral policies in Latin American countries have changed over
time, we have to analyse their evolution, as well as the foundations and
socio-economic determinants ofthe important recent changes.

This chapter is organised as follows: first, a brief discussion is provided
of the object of study, agribusiness, where the GCCs to be analysed are
located. Second, the context and development of policy proposals oriented
towards agro-industry are examined. Next Costa Rican agribusiness is
analysed, as well as the position of the cases studied in this sector. Finally,
the currently applied policies in Costa Rica are reviewed and their
appropriateness to improve competitiveness in agro-industries is discussed.

2.2 What agribusiness are we studying?
The object of our study seems to be well known, but we have to prevent
misunderstandings. The analysis is based on the historical agricultural
nature of economies such as that of Costa Rica. Therefore, the agri-
businesses of this country includes mainly the processing of the national
agricultural raw materials. This means that the part of the agro-food
industry which processes imported agricultural inputs will not be covered,
but the linkages with other sectors will be considered.
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Agro-industry is a concept used frequently in Latin America. It has
emerged as a way of focusing on and stimulating higher value added
activities, based on agricultural production, which became necessary
because of the steady long-term (relative) decline in raw material com-
modity prices (Reardon and Barret, 2000, p. 196). Thus, the agro-industry
concept started a new stage in national development, and can be seen as a
subsector of manufacturing, processing materials and intermediate products
derived from the (national) agricultural sector (FAO, 1997, p. 223). This
leads to a differentiation between upstream and downstream industries. The
former are engaged in the initial processing of agricultural commodities
(green coffee for instance); the latter are devoted to further manufacturing
transformations based on agricultural commodities (roasted coffee which is
based on green coffee). It is difficult to determine the limits of agro-
industry in our discussion, but in general they refer to the production
system which is located within the national borders.

Agribusiness is a broader concept introduced in the US in the 1950s. It
comprised agricultural production, processing and marketing of products;
including provision of agrochemicals, seeds, machinery and services (Vera,
et al., 1989, p. 21). This concept is in line with the GCC approach, but most
of the discussions in the literature concentrate on agro-industry, sometimes
as a specific stage, while recognising the existence of a wider system. The
Inter-American Institute of Cooperation for Agriculture (IICA) has
developed the broader agribusiness concept, based on the French tradition
of fili2res; which considers the extended system of agriculture.   In  food
production it is known as the Agro-food System (Bourgeois and Herrera,
1996), or as the agriculture agro-industry complex (Salazar, 1992, p. 21).

Insofar as its participation was first restricted to the agricultural stage
and only later also included the downstream stages, agribusiness has been
considered as similar to agro-industry in Latin America. The development
of agribusiness is based mainly on agro-industrialisation, which has
experienced three major transformations. First there were the agro-
processing, distribution and farm-input provision activities, undertaken by
agro-industrial firms. Then came the institutional and organisational
changes in relations between agro-industrial firms and farms, which
resulted in increasing vertical co-ordination. Finally, there were the
concomitant changes in the farm sector, which included modifications in
product composition, technology, and sectoral and market structures
(Reardom and Barret, 2000, p. 196).

In the case of agribusiness we must take into account that industria-
lisation has made the agricultural stage more industrial and has added
industrialised stages to the system, but with three basic differences in
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comparison with other industries (Wilkinson, 1999, pp. 34-41). They are
the limited transformation of the raw material, the heterogeneity of actors
in the sector and the absence of standardisation of end products.

The unique features of the characteristics of agricultural raw material  in
the agro-food industry are preserved in the industrialisation process, in
view of the fact that originally raw material was an end product close to
nature. Therefore, this industrialisation faces two restrictions. One is that
the  substitution of agricultural products with industrial  ones is based on the
capacity to conserve the nutritional component. The other is that industria-
lisation in agriculture has taken place in order to provide food products for
the modern urban diet. Thus, the characteristics ofthe agricultural chain are
persistent, while transformations have introduced product irreversibility in
a limited way.

The second difference is the economic heterogeneity of the agro-food
sector due to the fact that human food requires a wide range of sources
where by nature agro-food is horizontally segmented. Industrialisation has
introduced vertical segmentation in this sector in an effort to guarantee a
flexible supply. Therefore biotechnology focuses on the common elements
of food at a molecular level. However, since food demand is determined by
nutrition, taste and quality requirements related to consumer preferences,
biotechnology applications in agro-food are facing restrictions.

A third difference is that demand driven strategies have polarised the
agro-food systems in terms of price and quality. Urban mass consumption
of food led to the development of autonomous delivery networks, which
started competing and disputing market shares with the big food industries.
Information technology has enabled supermarket chains to make their
supply flexible as a consequence of changes in consumer demands. These
retailers have maximised their position between consumers and producers.
Meanwhile, a huge capital concentration has occurred in the supermarket
sector, which has not led to product standardisation. Supermarkets have
also faced market segmentation, which has caused them to develop
strategies based on satisfying a diversity of demands. Market segmentation
has led to a spatial fragmentation of supermarkets with specialised areas.

2.3 Agribusiness (agro-industrial) policies in Latin America

Up till now there have been no specific agro-industrial strategies in Latin
America.  We only have an aggregation of certain policies which may affect
the sector, but they are not adequately structured. To analyse these, one
should consider the different sources of policy proposals over time and
clarify their progress and limitations. Although we will have the intention
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to examine agribusiness policies, this will likely become an analysis of
separate agricultural and agro-industrial policies. During the past decades,
the international trade in fresh fruit, vegetables and oilseeds had grown
rapidly and unevenly, with the greatest growth rates in Latin American
exports, Asian imports and stagnation and loss of market shares of Africa
(Diaz-Bonilla and Reca, 2000). The increasing trade has been stimulated by
trade liberalisation; globally through GATT and WTO agreements,
regionally by specific trade agreements, and nationally by export oriented
structural adjustment programmes (Reardon and Barrett, 2000, p. 199).
This is all  apparently the result of the application of a series of policies  in
agriculture derived from conventional trade theories.

When we review the arguments for policies   in the early 19805,   a
relationship between agricultural trade and development had been supposed
for developing countries, related to the Uruguay Round. Conventionally
economists have assumed a positive relationship between trade, economic
growth and agricultural development (Koester, 1993, p. 279), considering
that dynamic growth factors are positively linked to trade. This author
states that if there are no divergences between marginal private and
marginal social costs or benefits, trade will tend to grow because external
trade conditions improve permanently due to improvements in terms of
trade and the access to other countries' markets. An improvement in the
terms of trade will lead to further specialisation in export commodities,
resulting in increasing exports and imports. If there are no other
divergences in the country, agricultural development will also be affected
positively. If governmental policies are the only source of market failures
in the economy, trade may grow because actually governments are trying to
reduce international trade distortions. Agricultural development may also
be obtained because it takes advantage of the international division of
labour.

However, Koester analyses two sources of possible divergences.  One  is
related to negative environmental effects caused by tradable agricultural
production. In this case the best policy would be to design an internal
policy framework, leading to the internalisation of the environmental costs.
If such a policy were institutionalised, trade expansion caused by a change
in the external trading conditions or a government reduction of internal
distortions would also lead to agricultural development. A second source
may be the presence of unemployment in the economy. In this case growth
in trade may increase the unemployment rate, because tradable goods are
often less labour intensive than non-tradable goods produced in rural areas.

As far as a country's export pattern is a reflection of its resource
endowment (as trade theory suggests), developing countries will export
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labour intensive products under free trade conditions. However, it has been
observed that the expansion in tradable production may lead to
substitutions of capital for labour as a consequence of the green revolution
in developing countries and significant product price increases. Koester
points out that negative effects are frequently related to internal distortions
rather than to a change in external trading conditions. Therefore, he
concludes that trade expansion can be positive for agricultural
development, and that internal market failures and inadequate internal
policies are the source of a negative relationship between trade and
agricultural development.'

Following this position, Schuh and Junguito (1993) stated that
macroeconomic stability through neutral monetary and fiscal policies, and
prevention of currency overvaluation by a flexible exchange rate policy and
the reduction of protection were challenges for Latin America in the 1990s.
Institutional changes are important to provide information for private
decision making on product and labour markets. Finally, investments in
physical and human capital are required, together with those in education,
health and technology, provided either by the government or by incentives
to the private sector (see summary in Table 2.1).

More recently FAO (1997, p. 243), when analysing the agro-processing
industry and economic development established that national and agri-
cultural policies are major determining factors in the international division
of labour and the geographical distribution of agricultural and agro-
industrial production. Policies affecting the prices of input and output for
producers, processors and consumers are of critical importance. Therefore
policies applied at all levels of food production and processing systems
must be compatible with each other).

When the evolution of the agro-processing industry at the international
level is analysed, it appears that the gradual process towards increased
liberalisation of trade and the market orientation of domestic policies in
developing countries may provide increasing opportunities for these
countries. However, the need to adapt the production to the increasingly
sophisticated and demanding requirements of the external markets poses
challenges to both agriculture and agro-industry wishing to supply these
markets. Success in expanding agro-industrial production and exports to a
large extent has depended on their ability to meet the requirements of the
markets in developed countries (FAO, 1997, p. 248).

' To some extent this focus on domestic policies can be disorientating. If the inter-
national setting is plagued by distortions, unilateral liberalisation may harm the national
production structure.
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Table 2.1: Challenges for agricultural development policies
(as considered in the early 199Os)

Area Objectives Policies Characteristics

Macro- Price stability: to pro- Monetary Neutral

economic vide proper economic Fiscal Balanced government
Policy environment for in- Foreign exchange budgets

vestment in agriculture Parastatals privatisation
and to provide ade- Transparent taxation of
quate incentives to agriculture
producers and workers Flexible exchange rate

Trade policy Prevent overvalued Liberalisation Reduction ofprotection:
exchange rates: import •tariffs: low and uniform.
substitution policies •elimination of other trade
increased distortion of barriers
exchange rate

Economic Make countries able to Strengthen Market information
integration: take full advantage of institutional and systems, capital market
trends free trade areas physical instruments.
towards free infrastructure Communication, transpor-
trade tation, port facilities.
agreements Labour information

Labour adjustment systems to facilitate
policies adjustment of labour to

create job opportunities

Credit Create true financial
institutions intermediaries

Agricultural Invest in technology Strengthen Biological research,
research development and its agricultural research attraction of scientist,

distribution strategic analysis of
research policies, linkages
with external research
centres, incentives for
private sector

Rural poverty In addition to agrarian Investments in Increases in productivity
reform, human capital education and health enable rural population to
investment in rural take advantage of new
areas technology and job

opportunities in the non-
farm sector

Source: Schuh and Junguito, 1993, pp. 390-8
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Table 2.2: Policy environment for agro-industrial development
(as considered in the late 1990s)

Area Considerations Objectives

Economy-wide The optimal contribution of agro- Competitive markets (domestic and
policies industry to development depends external competition), complemen-

more on appropriate ted with investment in infrastructure
macroeconomics and other and provision of essential services to
policies throughout the economy,  the poor. Governments should create
than on sector-specific policies favourable conditions for private
and interventions. investments, mainly by obtaining

stable macroeconomic foundations,
and removing market distortions and
rigidities.
Free trade policies, efficient financial
markets, free international capital
movements.

Promoting The specificity of agro-industry Increasing the efficiency ofdomestic
domestic vis-a-vis other industrial sectors agriculture promotes agro-industrial
agriculture lies in the agricultural origin ofa development.

large part of its input.
Investments Governments have often FDI: through joint ventures to tap
and technology promoted agro-industry by research and development capacities
policies investing directly in state-owned of multinational corporations,

enterprises, but they have faced a attracting additional capital and
lack of technical and managerial skills, to transfer technology and
resources and budgetary managerial expertise, and improved
restrictions. access to international markets.

Protecting the The impact ofagro-industrial Environmental legislation prohibi-
environment waste on the environment must ting discharge of waste into the

be reduced. environment; incentives to invest in
control measures and disincentives
to pollutant industries.

Protecting the With a properly administered To introduce and update national
consumer modern food law, consumers food legislation.

and traders are provided with the
necessary assurance that build
the type of confidence required
for food products to be accepted
as being of suitable quality and
safe for both domestic consump-
tion and trade in international
markets.

Source: FAO, 1997, pp. 261-5.
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Table 2.2 summarises the policy framework proposed in the FAO report,
which regards adequate macroeconomic policies rather than sector-specific
policies and interventions, as a first condition to guarantee the optimal
development of agro-industry. As a complement to these policies, it is
considered that domestic agriculture as the supplier of the main inputs to
agro-industry, should be promoted by introducing efficiency enhancing
measures.

FDI attraction may be important to promote the agro-industrial stage,
when it provides technology, expertise and market access. Protecting the
consumers and environment are included as policy goals to be reached by
improving government regulations. But when we look for an evaluation of
the applications of this kind of policies, Diaz-Bonilla and Recca (2000, pp.
225-8) conclude that trade openness appears to explain only partially the
different export performances of Asian, African and Latin America
countries (LAC) in processed and high value agricultural goods. The
dynamics of export shares suggest that other factors have to be taken into
account. For instance, LAC seems to have gained a world market share in
several products during its import substitution period of the 1960s and
1970s. In contrast, at least for some products LAC had lost shares in world
markets during the 198Os, when trade liberalisation should have favoured
agricultural and agro-industrial production in this region. Even though
agricultural trade policies in developed countries (DCs) may have reduced
the import bill of net importing countries, it can be argued that the same
polices may have had a restrictive effect on agricultural and agro-industrial
production in less developed countries (LDCs). Considering the importance
of these activities for these economies, the level of non-realised dynamic
benefits may have been substantial. The Diaz-Bonilla study concludes that
on the one hand trade and other economic policies appear to have been
generally more supportive to exports in Asia than in LACs where they have
had a more uneven record and these policies seem to have been just one
component in a larger array of forces inhibiting economic development in
Africa.

The policy changes of the last years, particularly in LACs and Africa
have improved the trade and macro-economic framework in many
countries. Although further strengthening is still required in some of the
policies, the performance of agro-industrial exports from LDCs may now
be more dependent than ever on the completion of the needed reform
process of the agricultural and trade policies of DCs. On the other hand,
two DC policies in particular have to be reconsidered, as they have strong
disincentive effects for the development of a thriving agro-industrial sector
in LDCs: export subsidies which affect mainly processed agricultural goods
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and tariff escalation which shifts the export profile of LDCs towards
primary products (Diaz-Bonilla and Recca, 2000, p. 228).

Finally, we will find that some of the structurally restricting factors of
Central America, which may be considered of central importance, are
missing in the FAO agenda summarised above. One is the peasant food
production system which is directly related to agricultural development. It
can be argued that land access is to be considered as a priority condition for
increasing production, together with the availability  of technical and credit
resources, and the improvement of peasant organisation in comer-
cialisation. For the reactivation of peasant production, efficiency improve-
ments in agriculture may be obtained through a regional integration process
(Pira, 1989, p. 238). In the case of the most profitable agricultural
activities, it was considered that these peasant sectors showed a strong
deterioration during the adjustment process of the 199Os, because of their
exclusion from the reactivation process focused on the non-traditional
exports. An exception occurred in Costa Rica, where some exports diversi-
fication took place. Adjustment policies did not complement structural
policies of land redistribution in most Central American countries
(Pelupessy, 1989, p. 295).

2.4 The Costa Rican agribusiness sector

A general perspective of the Costa Rican agribusiness sector, based on
domestic agriculture, is presented in this section. As discussed in the
previous section, "agribusiness" means the set of activities which covers
and connects agricultural production with its intermediate or end use, by
means of industrialisation processes. The general features of agribusiness
are analysed first focussing on its main components, agriculture and agro-
industry; later a global analysis is done, and finally the perspectives of the
sector are discussed.

2.4.1   Agriculture and agro-industrial evolution

The evolution of the agriculture in the economy may be shown by its
participation in the GDP. As seen in Figure 2.1 the agriculture, wood and
fisheries had seen their participation reduced during the 1990s in GDP from
12.4 per cent in 1991 to 10.7 per cent in 2000, while the manufacturing
industry showed an increase in its participation from 21 to 24 per cent in
the same period. This fact is usual in the industrialisation process of
developing countries. The agriculture sector is dominated by primary
agriculture in Costa Rica.
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Figure 2.1'. Costa Rica: sectoral participation in value added in the 1990s
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Around 70 per cent of the sectoral value added in constant prices is genera-
ted in agricultural activities and livestock has around 20 per cent (see Table
2.3). The most outstanding changes took place in primary agriculture,
because during the decade   of the 1990s, traditional production (coffee,
banana, sugar cane, and cocoa) had a decreasing participation. From 62 per
cent in 1991 to 52 per cent of the primary value added in 1999, while non-
traditional production has increased from 24 to 37 per cent in the period.2
Grains also had a diminishing participation.

Table 2.3: Costa Rica: structure of agricultural production share in
added value in constant prices (%)

Activity 1991 1995 1999

Primary agriculture                                                70                  71               71
Traditional                                                                  43               41              37
Grains                                                                          5                 4               4
Others                                                 5           5          4

Non-traditional                                                            17               21              26
Livestock                                                              22                 22              21
Wood, fisheries and others                                             8                    7                  8
Total 100 100 100

Source: SEPSA, 2001

2 This includes crops like pineapple, melon, oranges, palms (palm heuts), flowers,
cassava, plantain and others. These products were grown for the domestic market
previously, but they have been exported since the 1980s.
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Figure 2.2·. Costa Rica: agricultural production structure 1984-1999
(in millions of constant colonel

60000

50000 -

40000 - - Basic food
-11- Fruits

30000 - -*-Agroindustry

L           lf-,rit-a/-  1      Y     PL- a -      -0- Roots & tubs
22  71£-C-

y  -x-Vegetables

10000 -

0 -2;;;ADRA-j-Sts,69€«
1984 1986 1988 1990 1992 1994 1996 1998

Regarding the structure of agricultural production, as shown in Figure 2.2,
fruit production had increased during the 199Os, while basic foods  were
declining.

Diversification of agricultural exports is reflected mainly  in the growing
trend of fruits and the small growth of roots and tubers. These changes
reflect the transformations in agriculture during the past two decades,
which may be seen as the result of changes in the use of factors of
production, the destination of products for export and domestic markets,
the agricultural export and import balances, and the generation of
agricultural employment. These processes, which will be analysed in the
next section, are related to trade liberalisation and other economic reforms
(Pomareda, 2002, p. 30).

A relevant indicator for the structural changes in agriculture may be the
use of the land. The area of the traditional export crops has remained stable,
because of the preferential quota for sugar in the US market, the banana
agreement and the international coffee market. Only in the last years the
declining situation of coffee prices has exerted pressure on a number of
farmers to take less care of the plantations and reduce the planted areas.
Basic grains (maize, rice and beans), which are the most common products
of small producers, have declined substantially in importance. Their
international prices has had a downward trend, accompanied by the elimi-
nation of price guarantee programmes. This was a government decision as
part ofthe application ofthe Structural Adjustment Programmes.
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The areas of more profitable crops and the intensive dairy and poultry
sector expanded substantially. Among these crops are also ornamentals,
fruits and vegetables, which do not need much more land as do very inten-
sive agricultural activities requiring an advanced infrastructure. The crops
generated more employment, net income per hectare and also new
employment opportunities, specially for women. Because the crops are
riskier and require larger investments and credits per hectare, grower-
exporter alliances have been a key formula to stay in business.

In the opinion of Pomareda (2002), the outward orientation of the
economy has favoured the producers of more profitable activities for the
export and domestic markets and has penalised those who stayed with
extensive cattle holding, grains and other traditional products. Successful
producers are those willing to take risks, with more managerial capacity
and access to credits according to earning capacity and expected profits.

The agro-industry is in this case the basic agro-industry which processes
Costa Rican agricultural production. This includes activities such as
peeling, drying and roasting of coffee, milling of rice and sugar cane,
extraction  of palm oil and orange juice concentrates, slaughtering of cattle,
processing of chickens and milk, and packing of fruits, palm hearts and
vegetables. The contractual relations between farmers and agro-industry
had been tense, particularly with respect to prices paid to producers. The
existence of agro-industrial co-operatives has stimulated the integrated
development of some sectors as coffee, dairy, beef and oil palm, among
others. The more advanced food industries depend substantially on
imported inputs and do not have a direct relation with domestic agricultural
producers. They include industries in the bread and pasta sector, beer and
soft drinks, candy, etc.

Another important subsector is poultry, which is not considered as
primary production because it is sustained by imports of maize, soybean
and soybean meal. This subsector is dominated by five processing firms
(one of them has fifty per cent of the market for poultry meat), which
control the domestic market. Protection is provided through a high tariff of
150 per cent on the imports of dark poultry meat. Processors usually
outsource the production of broilers with small farmers, providing them
technical assistance, feed and baby chickens. A well-integrated subsector is
aquaculture, for shrimp and tilapia fish. Shrimps are produced in coastal
estuaries in the Pacific Coast under intensive production. Tilapia is grown
in intensive farms in the irrigation district of Arenal. This activity is well
integrated, and the production is destined primarily to exports. The fruit
and vegetable sectors are part of non-traditional production. The kind of
relationships between producers and packers for export and domestic
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markets has made that production and quality of vegetables and fruits have
increased substantially. An important number of packing houses have
contracts with small producers and provide them with technical assistance.
Prices are paid on the basis of quality and compliance with tests for
chemical waste.

Finally, the forestry subsector must be mentioned, where the relations
are quite complex. This activity used to be basically wood extraction with
recognised damaging effects on the environment. Policy reforms regarding
forestry, tourism and environment, have led towards a more conscious
management of the forest, and the establishment of tree plantations. Direct
subsidies for reforestation were used during the eighties. Now there is a
shift towards the sale of carbon sequestration services and watershed
protection. The handicraft and furniture industry has improved substantially
in quality and value. As a result of all these changes, there is a more inte-
grated relationship in the forestry, the production of higher value added
wood products and environmental services. The evolution of agro-indus-
trial production is shown in Figure 2.3. Its value added has been growing
during the last twenty years, but its share in GDP has not surpassed five per
cent. The importance of the different agro-industrial activities is shown in
Table 2.4. The food industry is the most important aggregate (around 50%
of production) and includes as the main activities diverse food production,
canning of fruits and vegetables and malt drinks.

Figure 2.3·. Agro-industrial income
(in millions of constant colones of 1991 and share in GDP)
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Table 2.4: Costa Rican agro-industry structure: share in aggregated value
added in constant prices (%)

Activity 1996 1997 1998 1999 2000

Aggregates

Livestock industry 25.03 23.00 23.02 24.50 25.52

Traditional agro-industry 22.86 22.21 21.43 22.29 20.42
Food industry 47.34 49.76 50.40 48.92 49.84
Wood industry 4.77 5.03 5.14 4.29 4.22

Main activities

Slaughtering 12.53 10.79 10.39 11.17 11.62

Dairy production 9.08 9.00 9.45 10.07 10.45
Vegetable and animal oils and fats 7.50 7.25 7.29 7.60 7.32
Diverse food products 8.00 7.86 8.88 9.38 9.88
Fruits and vegetables canning 8.02 8.40 8.35 7.76 7.22
Drinks from malt 9.08 9.16 9.56 10.28 10.85

Source: SEPSA, 2001

The livestock industry is the second most important aggregate (around 25%
of production), whose main activities are cattle slaughtering and dairy
production.

Traditional agro-industry is loosing its share from around 23 to 20 per
cent, and has oils and fats production as main activities. The participation
of coffee milling rose to 3.3  per cent of overall agro-industrial production.
The growth of agricultural production and exports has created a significant
level of employment for different categories of workers (Pomerada, 2002,
p. 36). The annual labour requirements for a hectare of basic grains, with a
medium level of mechanisation are around 40 man days, for sugar cane,
bananas and coffee, approximately  160 man days per hectare. Banana
packing is much more labour intensive than the activities in the coffee and
sugar industries.

On the other hand, the production and packing of ornamentals, fruits and
vegetables, and even the production and processing of seafood and
handicrafts, are even more labour demanding. Furthermore, according to
Pomareda they allow high levels of employment for women; in addition,
because ofthe production organisation, there is a fixed required structure of
the labour force. This includes managers, engineers, foremen, plant
personnel, and field workers. Technical services, accountants, and other
office workers are also necessary. Hence, the development of this type of
agriculture has created  a wide array  of job opportunities  and a marked
salary scale. The intensification of agriculture has increased the demand for
rural labourers substantially, attracting migrants from Nicaragua, while
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Costa Ricans are taking up the more qualified jobs and receiving higher
salaries. All these factors have affected the demand for labour in agri-
culture and the agro-industry.

Nevertheless, the employment situation of the agricultural sector is still
an unsolved problem. The sector continues to be important because in 2000
the agricultural share was about 20 per cent of the total economically active
population in Costa Rica. The national open unemployment rate was 4.1
per cent. In agriculture the visible unemployment rate was 32.8 per cent
and invisible unemployment or underemployment, was 40.2 per cent.

A partial view of the agribusiness impact on employment is shown in
Table 2.5, as a fluctuating trend of the agriculture employment share
between a maximum of 19 per cent in 1993 and a minimum of 12 per cent
1998, while it was almost  16 per cent in 2000. Agro-food industry employ-
ment had grown during the 1990s from an initial share of 3.4 per cent to a
maximum of 3.9 per cent in 1996. Total employment for the two categories
reached 21.5 per cent in 1992, but in 1998 it decreased to 15.7 per cent and
increased in recent years because  of the developments  in some agriculture
subsectors.

Table 2.5: Costa Rica: employment share of agribusiness related to the
national aggregates in the 1990s (%)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Economic active population
Agriculture 25.3 24.8 23.8 22.5 21.3 21.2 21.2 20.2 19.7 19.6 20.2

Employed population
Agriculture 13.5 14.2 17.9 19.0 17.6 13.5 14.8 14.4 12.0 17.3 15.9
Agro-food industry 3.4  3.5   3.6   3.6  3.6  3.6  3.9  3.7   3.7  n.5  n.&

Source: SEPSA, 2001. Estimated with figures from CACIA

2.4.2   Evolution ofagribusiness

A systematic study of Costa Rican agribusiness is not available. It should
include agriculture, agro-industry, industrial processes, trade and associated
services. Important linkages of agriculture and agro-industry with other
sectors supply agricultural machinery, inputs and services, an increasing
amount of imported seeds, fertilisers and agrochemicals. An outstanding
development of services that had contributed to the competitiveness of
agribusiness took place, over the last twenty years and now represents an
important component of the agricultural cluster. Costa Rica is the country
with the most advanced private agricultural services in Central America
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(Pomareda and Villasuso, 1998). Financial services are provided by a large
number of actors, including the two state owned banks, private banks, agro-
industries which contracted producers, co-operatives, NGOs, and state
administered funds, among which those financed with IFAD loans (three)
and the Fund for Rural Transformation (FRP). Only the funds from
government sources are provided under preferential conditions; while they
have declined in importance (Pomareda, 2002, 12).

Figure 2.4 shows that the agro-industrial components of agribusiness
grew stronger than agriculture between 1984 and 1999. After 1985, the
applied structural adjustment process should have had a stimulating impact.
Nevertheless, agricultural GDP always has been higher than that of agro-
industry.

Figure 2.4: Costa Rica: agricultural and agro-industrial GDP evolution
1984-1999 (in millions of constant colones of 1991)
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The value added in constant prices of agriculture and agro-industry (Table
2.6) together accounted for around  17.2  per  cent  in the beginning  and  de-
clined to 15.7 per cent at the end of the  1990s, due to the decline in the
share of agriculture. If agricultural services are taken into account agri-
business could sum up to nearly 32 per cent of GDP (Pomareda, 2002, p.
13).
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Table 2.6: Costa Rica: agribusiness share in GDP, growth and agro-
industrialisation (in constant prices)

1991 1995 1999

Share in GDP 17.2 16.6 15.7
Agriculture 12.5 11.8 10.9

Agro-industry 4.7 4.8 4.8

Average growth* 5.45 4.40 4.08

Agriculture 5.18 4.67 3.46

Agro-industry 5.77 5.83 5.56

Degree of agro-industrialisation**                                                   37                     41                     44

Source: original data from SEPSA
*   4 years moving averages** Agro-industrial/Agriculture value added

The trends are not the same for the different agribusiness components.
While the growth rate of agriculture plus agro-industry is diminishing in
the    1990s,   agriculture is growing   at a lower   rate than agro-industrial
production. An approximation of the evolution of the degree of agro-
industrialisation is shown in Table 2.6. This proportion has been increasing
when measured against the general agricultural production. There seems to
be a progressive transformation of domestic agricultural products in Costa
Rica (when imported inputs are not considered).

A longer term agro-industrialisation graph shows also a slowly increa-
sing trend, but with stagnations at the end of the 1980s and midst 1990s
(see Figure 2.5).

Figure 2.5: Costa Rica: agro-industrialisation rate*
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The international dimension of the Costa Rican agribusiness may be
proxied by the agricultural trade figures.

As shown in Table 2.7, the share of agriculture in total exports had
reduced from 71.6 per cent in 1990 to 31.7 per cent in 2000. The biggest
part of the exports of this sector are related to primary agriculture,  but with
an increasing participation of the so-called non-traditional crops. The share
of livestock and fishery products also declined considerably.

Agro-industrial exports are mainly produced in upstream processes of
commodity chains. The export share ofthe first 30 products which includes
the main part of total exports, was 16.8 per cent in 2000. In order of
importance we have the agro-industrial products bananas (10.1%), green
coffee (3.2%), melons (1.2%), sugar (1.2%) and orange juice (1.2%)
(COMEX, 2002). On the other hand, there had been a concentration of
imports in primary agricultural products, whose share grew from the early
19904 although at a diminishing rate. Livestock imports have been reduced
during the period while those of fisheries increased.

Table 2.7: Costa Rica: share of agricultural commodities in international
trade values (in %) n

1990 1995 2000*

Exports 100 100 100

Agriculture (1+2+3) 71,6 71,4 31,7

1. Primary agriculture 60,3 63,4 28,4

Traditional 43.0 42,3 14,6

Non-traditional 17,3 21.0 13,8

2. Livestock                                                               7,4           3,3            1,4
3. Fisheries                                                                3,9           4,7            2,0

Imports 100 100 100

Agriculture (1+2+3+4) 16.5 13.6 11.0

1. Primary agriculture 12.3 12.1 9.6

2. Livestock 3.4 0.9 0.9

3. Fisheries 0.8 0.5 0.3

4. Woods 0.0          0.1          0.2

Agricultural balance** 66.4 71.1 62.2

Overall trade (goods and services) balance** 46.2 -52.1 -9.6

Source: SEPSA, 2001
'  Agro-industrial products are not included
* Preliminar
**  % of exports
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The agricultural external balance is highly positive but slightly declining
from 66.4 to 62.2 per cent of the exports at the end of the period. This
positive balance contrasts with the overall trade balance which traditionally
had been very negative, but has declined strongly to about -10 per cent at
the end of the period due to the huge share of electronic (intermediate)
products exports. This also explains, at least partially, the declining share
of agricultural exports.

In spite of the positive agricultural balance (more exports than imports),
it must be emphasised that the imports are a mix of goods of high unit
value. This indicates a trend of increasing quality of imports and declining
prices of exports, because unlike the developed nations, Costa Rica and
most other developing countries do not have escalating tariffs (Pomareda,
2002, pp. 43-4). Thus, imports of high value products are subject to the
same tariff structure as primary ones. Furthermore, in some cases high
value products are imported at an undervalued price and the corresponding
low import duty. In the case of dairy products for example, fine cheeses
enter the country as "other cheeses" which pay the same tariff as low value
cheddar cheese and in the import bill the cheeses are registered at the same
price (Pomareda, 2002, p. 17).

The previous analysis has shown that Costa Rican agribusiness is
composed basically of primary agriculture and the processing of these
products. Services for agribusiness seems to be important but quantifi-
cations are not available. The agribusiness share in GDP (considering
agriculture and agro-industry) is almost stable, but in a slightly declining
trend during the last years. Exports are mainly composed of primary
processing and less profitable products of upstream segments of the chains
such as coffee and bananas. Agro-industry is facing different problems and
challenges which demand sectoral policies. First are the escalating tariffs of
developed countries which affect export possibilities of more processed
goods to these countries. The domestic production of more processed
products faces external competition because the (non-escalating) tariffs for
imports have been reduced in recent years.

Due to the tariff reduction and the interest of the Costa Rican govern-
ment in establishing free trade agreements, certain sectors of agribusiness
have strong concerns about the effects of other countries' policies on
domestic production. Their position regarding free trade agreements is not
to increase the international trade, but to try to export their products and
prevent the imports from others.

Agribusiness has an important challenge regarding environmental
issues. Agriculture and certain agro-industries are executing pressure on the
stock of natural resources. In general Costa Rica has increased its yields in
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agriculture by technologies based on agrochemicals. This has made the
country the highest user of agrochemicals in Latin America, with a
consumption of over 250 kg/ha under cultivation (EC:LAC, 2002, p.  149),
when most Latin American countries consume less than 125 kg/ha. Waste
disposals to water and emissions to air are part of the agro-industrial
environmental problems which have drawn the attention of government
regulations. All this caused the environmental protection to become an
important issue which must be considered at the firm and sectoral levels,
because it is clear that they may be affected by regulations in the
international markets and by consumer demands in developed economies.

Finally, it must be mentioned that the overall challenge is to produce

higher value added products, with stronger positioning in the markets. But
the problem is that governance forces of agribusiness GCCs maintain the
developing countries in upstream segments of international chains. Barriers
to improve competitiveness are also high, because international chain
governance is usually in the hands of multinational companies.

2.4.3   Cofee, cheese and baby vegetables:  the studied cases

In this research the analysis will focus on three specific chains. The coffee
chain represents one of the most important traditional agro-industrial
systems, which used to be the most important link between Costa Rica and
international markets. The cheese chain represents one of the products in
the dairy sector, which also has a long trajectory in the Costa Rican
economy, but which mainly has been oriented to domestic markets. Finally
the baby vegetable chain is an example of the new products introduced
during the structural adjustment period. In spite of their short history, and
small economic size they offer an important reference for emerging
activities.

A general overview ofthe coffee activity is shown in Table 2.8. Produc-
tion is over three million fanegas of coffee berries with increasing land
productivity. Due to low international prices, its share in the value of agri-
cultural production has been declining during recent years. This declire is
also due to the diversification of agricultural exports, but it has been
accelerated by the lower prices obtained in the international markets. The
Costa Rican chain is mainly a supplier of intermediate material, green
coffee. Around  12  per cent of the production is processed  as end products,
which are mainly oriented towards the domestic market. Currently this
chain is facing the lowest international prices in the last 30 years. This is
affecting the survival of growers and first processors. The average grower's
price fell with more than 50 per cent in the last five years of the 1990£
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Table 2.8: Costa Rican coffee sector: general statistics
Aspect 1996-97 1997-98 1998-99 1999-00 2000-01

Production (thousands of»:egas) 3400 2936 3420 3609 3350

Production area (hectares) 108,000 108,000 106,000 106,000 106,000
Share in agricultural production
(% value)                                               38          37          39          37          35
Share in exports (% value) 10.25 9.57 7.41 4.24 4.65

Average price (US$ per 46-kg bag) 141.56 146.56 108.67 102.20          65

Average grower price
(US$ per 46 kg-bag) 101.36 107.19 84.75 77.98 47.87
Sources: ICAFE (2001) and SEPSA (2001).

The analysis of the cheese chain as part of the dairy sector, implies a
different level of analysis than that of the coffee chain. Since the usual
statistical information does not distinguish this subsector, we will present
the general features of the dairy sector as shown in Table 2.9. This sector
represents around nine per cent of the value of the agricultural production
and is mainly domestic-market oriented. Exports have grown to one per
cent of agricultural exports. Imports are lower, but in some years they have
reduced the trade balance ofthe dairy sector significantly.

Cheese production requires less than nine per cent of the milk processed
by dairy industries (that receive around 60% of the milk produced by
farmers). However, its importance is higher in the processing of the milk
produced by farmers who are not integrated in those dairy industries.

Table 2.9: Costa Rican dairy sector: general statistics
Aspect 1996 1997 1998 1999 2000

Share in agriculture (% value)
8.6 9.0 9.2 9.4 9.6

Value of dairy exports (in thousands US$) 17,019 15,603 17,574 17,978 20,135
Share of dairy exports in agricultural
exports (% value) 0.8 0.7 0.7 0.9     1.0

Value ofdairy imports (in thousands US$) 9,058 10,823 14,234 16,442 15,114
Dairy trade balance 7,961 4,780 3,340 1,536 5,021
Source: SEPSA, 2001.

To some extent the cheese chain may be seen as one of the effects of the
heterogeneity of the dairy sector. Most of the cheese produced is fresh
cheese, because of the preferences in Costa Rican domestic markets. This
production has low entrance barriers. However, market development is
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introducing more and more quality requirements and the possibilities in
international markets require new types of integration.
Dairy industries are also facing increasing international competition in
domestic markets, through imports and foreign investments of
multinational companies.

Baby vegetable production is a new horticultural activity. This is a
small-scale system, which represents an innovation in this sector and is part
of "non-traditional" agricultural production. Due to the small size of this
subsector, no data are available to follow its evolution. The sector in which
baby vegetable production is located is shown in Table 2.10.

The share of the main vegetables was around four per cent of the
agricultural production and its exports shares were near two per cent. On
the other hand, "non-traditional" agricultural production had increased its
share in agricultural production to 28 per cent in 2000, while its exports
went down from 19.8 per cent in 1996, to 13.8 per cent. This means that
these non-traditional products have also been facing problems in
international trade or are increasingly oriented to domestic markets. Baby
vegetables are part of a numerous group of small-scale activities which are
aggregated in "others", but whose share amounts to around  18 per cent of
"non-traditional" production. The most important products (in 2000) are
pineapple (21%), melon (16%), flowers and foliage (16%), and oranges
(12%). The study of the baby vegetable chain requires the examination of
the scenarios for different conditions that new small production systems are
facing and their challenges in terms of growth possibilities.

Table 2.10: Costa Rican vegetable sector

Aspect 1996 1997 1998 1999 2000

Share of main vegetables* in agricultural
production (% of value)

4.8 4.8 4.4 4.0 4.0

Non-traditional production in agricultural
production  (% of value)                                                                               24              27              26              26               28

Exports of vegetables (millions in US$) 35.8 34.6 40.6 31.9 34.4

Share of main vegetables
in agricultural exports (%)                                          1.7 1.6 1.6    1.5     1.9

Non-traditional production
in agricultural exports (%) 19.8 18 16.8 14.1 13.8

Source: SEPSA, 2001
*Includes potatoes, onions, tomatoes, cabbage, carrots, and squash
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2.5 Agro-industrial policies in Costa Rica3

The Costa Rican case shows that promoting exports and promoting durable
competitiveness are not synonymous. A successful export diversification
process and the (temporary) export growth of agro-industrial commodities
are not enough. When sources of success are related to the exploitation of
non-specialised production factors, to production processes which are not
fully integrated into the national economy and to free capital mobility,
sustainable national development and export growth can not be guaranteed.

The crisis of the late 1970s and the structural adjustment programmes of
the 1980s replaced sectoral policies with their specific and selective
orientation by horizontal and non-sectorially biased instruments. The
theoretical foundation of the latter comes from comparative advantage
trade theories based on resource endowments. The application led the
economy into the apparent or spurious competitiveness trap, which later
has led to the increasing acceptance of enterprise oriented competitiveness
policies. Recent policy proposals are based on approaches that add the
adjective of dynamic to comparative advantage theories, but they do not
lead to precise policy instruments and do not take into account product and
factor flows into commodity chains. Additionally, by assuming that
developing countries' conditions follow the same track as those of
developed countries, this may lead to yet another pitfall:

The economic and political crises ofthe 1970 made it very clear that the
expected sustainable development based on inward looking strategies could
not materialise. As mentioned earlier, the adjustment policies that followed,
were focused on reaching macroeconomic equilibria. Earlier multi-
functionality of certain macroeconomic policies was put aside. The change
had ideological characteristics where Keynesian policies related to state
activism gave way to neo-classical market-oriented policies. Despite this
ideological bias, it is generally accepted that the macroeconomic imba-
lances   of the 19705 were non-sustainable. However, a macroeconomic
equilibrium is a necessary but insufficient condition for sustainable
economic growth in agriculture. Adjustment policies have resulted in the
reduction of government support activities and its organisational orien-
tation on the agricultural sector. A change in government roles was
introduced by deregulation and decentralisation (Trejos, 1998, p. 11), as a
way of improving efficiency and effectiveness of policies. Nevertheless,

3 This section is based on Diaz and Pelupessy,  2002.
4  Limitations of the applicability of theories developed for different realities are
analysed by Dubiel (1986).
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the consistency of such measures continues to be debated: Institutional
reform has meant government withdrawal from strategic activities that
supported small and medium-sized growers, such as research on seeds,
technical assistance and credit programmes, which were earlier criticised
because of their inefficiency. Even so, these activities continued to be
essential for sustainable agricultural development (Pelupessy and Ruben,
2001).

The old exchange rate policy became non-sustainable   in the 1980s
because of its anti-export bias. The new exchange rate regime with
controlled devaluations, following the scarcity of foreign currency, had an
important impact on agricultural activities. It modified relative domestic
prices, which in the short term encouraged export production. However,
this had a negative affect on production oriented towards domestic markets,
which was dependent on imported inputs. The increased input costs caused
them to become less competitive (Fallas, 1990, pp. 33-4).

In the import substitution period agriculture was not considered to be
part of the Central American integration process and therefore it continued
to be protected within national boundaries. The adjustment policies caused
a decrease in protection through progressive tariff reductions, trying
increasingly to expose national production to international competition.
This had also an impact on agricultural activities for the domestic market.

Costa Rica's adhesion to GAIT-WTO forced the economy to become
liberalised following the indications of the Uruguay Round prescriptions.
But Costa Rica is also participating in commercial blocks, through free
trade agreements, first with Mexico (1994) and Chile (1999), Dominican
Republic (2001), and later in the negotiating stage with Canada, and
Trinidad and Tobago: In addition the integration process in Central
America has become more attractive and stronger in recent years. Costa
Rica is also participating in preparative negotiations related to the Latin
American Free Trade Agreement (LAFTA).

Finally, the export incentive programme must be mentioned as a very
important instrument for export diversification, which was crucial for
successful export capacity reactivation.' But this effort which started in the

5  FernAndez and Araya (1999) conclude that Costa Rican government services to
agriculture have deteriorated without achieving the expected results. Expenditure reduc-
tions were the main motive for these changes.
6     Costa Rica is the most active negotiator of trade agreements in Latin America after
Mexico and Chile (Pomareda, 2002, p. 19)
1     The programme included three regimes: that of free zones, temporary admission and
export contracts. The first and third instru nents were used by agro-food firms for  the
introduction of new non-traditional export products, which exported values were
increasing more than that of traditional exports (Lobo, 1995).
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mid  1980s, had diminishing effects  in  the late 1990s. After the easy export
promotion stage, problems emerged as incentives increased the fiscal
deficit. Since they were the only attraction to invest in Costa Rica for some
companies looking for cheap labour and other resources, the country was
losing its attractiveness because of its increasing labour costs and some
infrastructure problems. During recent years efforts have been oriented
towards attracting FDI that could employ skilled labour in Costa Rica,
which attracted computer industries with important investments.

As sectoral policies have changed from explicit sectoral tools to so-
called neutral ones, their limitations have appeared: Thus it has become
necessary to design sector policies that promote lasting competitiveness,
because the exchange rate regime, trade policies and incentives to exports
have  showed the limitations  of the macroeconomic tools  when one wants  to
promote structural productive transformation of a sustainable nature. It can
be argued that monetary, fiscal and other policies of a macro nature are
necessary to stimulate decision makers to give adequate attention to
relative prices. But as these are short-term signals, they are insufficient to
improve medium and long-term competitiveness.  By  1998 the Productive
Reconversion Programme  of the Agriculture Sector had been introduced  as
an important policy in Costa Rica. This had been negotiated between the
government and the National Union of Agricultural Producers (UPA-
NACIONAL), and was oriented towards improving the participation of
peasants in international markets (RomAn, 1998, p. 153). This had
generated certain expectations for agribusiness development because
grower organisations introduced new arguments for competitiveness
improvements. They proposed more active production stimulating policies,
instead of protectionist measures  only.  Yet it remains  to  be  seen  if this  will
really work out, since an adequate framework for policy design is still
lacking.

2.6   A summary of the agribusiness policies trajectory
As a general summary of the consequences of the economic policies for
agribusiness, it may be pointed out that this sector had not been directly
targeted by any clear strategy. The import substitution strategy did not
develop the agro-industry into more complex agro-food systems, nor were

8 Problems generated by a lack of preparation for openness have led Costa Rica to
reconsider tariff reduction when growers were in trouble. The Ministry of Agriculture
(MAG) announced specific support programmes oriented to growers of rice, beans,
potatoes and onions; in addition, some tariff protection will be maintained (Proyecto
Estado de la Naci6n, 1997, p. 240; La Naci6n, 2371271999: 3A).
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there specific sector policies. Agro-exports were concentrated in few pro-
ducts, such as coffee and bananas which were basically primary
commodities from the agricultural and first processing stage. The
protection of domestic market oriented production based on peasant or
commercial systems, led only to the establishment of simple chains with
low value added intermediate and end products. When the crisis of the
1980s came, the answer was to diversify exports, which to some extent was
correct. A diversified supply may protect the economy from market crises,
but the new chains maintained their basically agricultural raw material
focus. No opportunities were considered to make traditional agricultural
production more value added intensive, more diversified and to upgrade
this in another way. Exploitation of natural advantages, including cheap
labour, continued to be the core strategy for agribusiness. Domestic market
oriented production had lost its priority because of liberalisation and
peasant production had decreased.

Because of the complexity of the agricultural sector and its integration
in global chains the strategy should be changed. Increasing exposure to
international competition has made natural resource based competitiveness
insufficient.  It is necessary to build up new sources of competitiveness.  The
development of the agribusiness chains, with the appearance of globalised
networks of production, commercialisation and investments determines the
dynamics of the national chains. The recently introduced productive
reconversion programme for agro-industry as a result of the proposals of
the agricultural organisations and the government reactions, should take
this reality more into account. However, the better organised agro-
industries have concentrated the debate on issues of strategic protection and
other direct incentives. An adequate methodological framework for
sustainable agribusiness chain policies, is urgently needed.
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Global commodity chain oriented policies:
designing down-to-earth sectoral policies

3.1 Introduction

In this chapter, the global commodity chain (GCC) approach is proposed as
an appropriate framework for designing specific sectoral policies and
strategies to improve competitiveness in a sustainable way. It will be
argued that when the approach is applied from a national perspective, the
sources of a particular country's competitiveness, the effects of compara-
tive and competitive advantages, and the consequences on competitiveness
of the environmental profile of production processes must also be consi-
dered. Therefore, national evaluations of competitiveness, international
trade theories and environmental management approaches are all useful
methodological instruments.

In the following discussion we examine the conceptual issues of this
thesis in order to establish the main features of their application and use in
an  integrated way. Section 3.2 presents  GCC  as the general context  for  the
analysis of policy design,  and is followed by the discussion  of the relevant
GCC policy literature in Section 3.3. The national sources of competiti-
veness are dealt with in Section 3.4. The potentials of traditional and new
trade theories, as well as environmental Life Cycle Assessment for policy
design in global chains are discussed in Section 3.5 and 3.6 respectively.
Finally, the conclusions for the application of all these elements in policy
design will be presented in Section 3.7.

3.2  GCCs for policy making: the framework

Policy and strategy design for agribusiness development should be
considered in a particular perspective for a clear understanding of the
concept of competitiveness within a global context. This is done because
on the one hand agribusiness implies inter-sectoral linkages between
agriculture, agro-industry, industry and the services sector at the national
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level, and on the other hand, intermediate and end products flows are
defined by corporate integration and co-ordination strategies at the inter-
national level.

For the conceptual discussion it will be necessary to include the
appropriate characteristics of modern agriculture, whose industrialisation,
development and forward linkages have made it an agrifood system
(Salazar, 1992). In Latin American the IICA institute has focused on the
analysis of the different circuits and actors in the systems, with emphasis
on the bottlenecks to harmonise their operation (Bourgeois and Herrera
1996). An important limitation of this approach is that the international
context is seen as an aggregated external dimension, with the danger of not
(correctly) understanding the nature and dynamics of international linkages.

One of the methods used for additional insights on these linkages has
been the World System approach. However, the approach assumed a bi-
polar core-periphery development, associating core regions with countries
that produce industrial products and periphery regions with countries pro-
ducing agricultural and mineral primary commodities. The persistence and
generalised nature of this international labour distribution has been under
debate and is considered too restrictive and deterministic for policy
analysis.

Agribusiness sectoral policies refer to solutions to broader problems of a
developing country's quality of participation in international production and
trade. Since the traditional specialisation of developing countries in
international commodity chains had been based on low quality production,
this resulted in unequal revenues distributions that have not allowed
increasing levels of wealth for their citizens. The understanding of the
dynamics that control this specialisation is a first step towards designing
appropriate sectoral policies. Therefore, international trade must be
analysed not only as the interactions between countries, but also as the
outcome of the participation of national enterprises in international commo-
dity  chains: '...In terms  of the structure  of the capitalist world economy,
commodity chains may be thought of as the warp and woof of its system of
social production. By tracing the networks of these commodity chains,  one
can track the ongoing division and integration of labour processes and thus
monitor the constant development and transformation of the world-
economy's production system.' (Hopkins and Wallerstein, 1994, p. 17).

This makes the GCC approach an appropriate framework for sectoral
policy design as it may be understood as 'a network of labour and
production processes whose end result is a finished commodity' (Hopkins
and Wallerstein,  1994, p. 17)), or as a system which 'consists of sets of
inter-organisational networks clustered around one commodity or product
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linking households, enterprises, and states to one another within the world-
economy' (Gereffi, et al., 1994, p. 2). Compared to the World Systems
theory, it is a more bottom-up approach that addresses the excessively
functional  view of this theory (Clancy,  1998, p.  124).  The GCC method is
also more appropriate than the dominant neo-classical approach for
explaining the patterns of Third World development, because the latter
deals with the domestic and international developments and government
policies in an isolated way. On the contrary, the GCC approach considers
the local development pattern to be linked to the global production process.
Globalisation has reduced the theoretical concentration on nation-states, but
this does not mean that the results are unilaterally determined by the
requirements of the world system. Income distribution among GCCs nodes
depends on firm and sectoral competitiveness explained by their market
power. The competitive edge is obtained by innovation, which is often
located in enterprises and states in core areas of the world economy. There
are core and periphery nodes within the GCCs; but their organisation and
transformation 'challenges the hierarchical distinction between raw
materials production, industry and services,' because all activities involve
skilled human judgement (Gereffi, 1994, p. 4). The GCC approach can go
even further when analysing international specialisation because competi-
tion is geographically embedded.

The challenge is to improve shared revenues, by competitiveness
enhancing measures, when participating in international trade. The
organisation ofthe firm value chain and the consideration of the industry as
the main focus of competitiveness analysis makes it possible to 'pinpoint
the mechanisms that generate dynamic competitive advantages.' (Porter,
1990, p. 41). In a complementary way, a GCC allows us to 'specify in more
detail, both in space and across time, the organisational features and
changes in the transnational production systems' (Gereffi, 1994, pp. 6-7).
The changes in the international location of production processes are
analysed by means of GCCs, and are based more on the nature of the
production processes than on that of the products (Korzeniewics and
Martin, 1994, pp. 68-9).

Four dimensions should be considered in the analysis ofthe chains:

>   An input-output structure:  a  set of products and services linked together
in a sequence of value-adding economic activities;

> Territoriality: spatial dispersion of production and distribution networks,
comprised ofenterprises ofdifferent sizes and types;
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> Governance structure: authority and power relationships that determine
how financial, material, and human resources are allocated and flow
within a chain;

> Institutional and policy dimension: policies and organisational arrange-
ments affecting the distribution ofvalue in the chain.

From the input-output structure of a specific chain one may deduce the
productive role of national segments and GCCs agents and their relation-
ships with certain information and financial flows. A generic agribusiness
chain of a developing country includes agriculture, the agro-processing
industry, trade and final consumption. For example, the global fresh
produce commodity chain consists of three stages: raw material production,
combined processing, packaging and exporting activities, and finally the
marketing and consumption activities (Raynolds 1994, p. 148). The coffee
chain is longer because it includes initial processing (coffee mills) and a
transformation or roasting process.

The international location of the agribusiness chain segments and their
agents' strategies may determine success or failure of the participation of
national actors on world markets, but this also has to do with the activities
in either upstream or downstream processes. The agricultural stage and
initial processing of raw material (such as flour and coffee milling, oil
pressing, and fish canning) are upstream processes. Downstream processes
include the international commercialisation of raw and intermediate
materials and the final transformation process such as making bread,
biscuits and noodles or, roasting coffee. The internationally located post-
export stages are also part of the competitiveness determination. Other
sources of competitiveness may be domestically located (see Section 3.4).

Each agribusiness structure is controlled by its driving forces, which
determine the governance system. Gereffi (1994, p. 97) distinguishes two
types of commodity chains, depending on the nature of the governance
structure. The first is the producer-driven commodity chain in which
multinational corporations or vertically integrated enterprises control the
production system. Capital and technology intensive industries are
examples of these chains. The other type is the buyer-driven commodity
chain 'in which large retailers, brand-name mel:chandisers, and trading
companies play the pivotal role in setting up decentralised production
networks in a variety of exporting countries.' Consumer goods industries
are the best examples of these types of chain. To analyse the governance
structure the most influential agents in the chain have to be identified,
along with the market structures in which they operate.
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Agribusiness chains seem to be more buyer-driven because in many cases
they are governed by the wholesalers, retailers and brand-name companies
that are closer to final customers. However, these chains could also be in a
transitional stage from being producer-driven to becoming buyer-driven to
the extent that developing countries are acting as raw and intermediate
material suppliers with relatively homogeneous products based on natural
advantages or even natural monopoly positions (Pelupessy, 1999, p. 32).
Although this referred to the coffee chain, it may be extended to other
tropical commodities. In cases where developing countries are not exploi-
ting specific natural advantages compared to industrialised countries (rice,
milk, etc.), the chains are likely to be more strictly buyer-driven, because
the location of the segments is geographically more flexible. The gover-
nance of many agribusiness chains is located in downstream segments,
where one should study the behaviour of the most influential agents, the
structure of competition in these so-called core segments, and the kind of
chain co-ordination. The changes in organisation and innovations intro-
duced by large retailers, brand-name merchandisers and trading companies
are key factors which often determine the governance of the chain.

Streeter et al. (1991) identify a tendency in the agribusiness sector to go
from being commodity-oriented to being consumer-oriented. Maximising
efficiency while maintaining low costs has given way to a new driving
force focused on more demanding consumers and differentiated production.
"Niche marketing" and "micro-marketing" have become important.
Information technology is considered to reveal additional product attributes
which were not always apparent to consumers. In this way product
differentiation will be managed not only by marketing strategies, but also
by the production stages in the chain. Information technology also becomes
a means of co-ordinating the chain in order to guarantee the required
product attributes.

The structure and dynamics of a GCC are also affected by governmental
policies and organisational arrangements, which determine the institutions
all along the chain. They may be location specific and related to the cross-
border nature of the chains (Pelupessy, 2000). Despite liberalisation and
privatisation trends, state intervention may still have a considerable effect
on the economic position of actors and their decisions in global chains.
Examples include the creation of fiscal linkages, tariff and non-tariff
barriers, subsidies, etc. (Hirschman, 1986, pp. 67-72; Pelupessy, 2000).
This institutional dimension mainly includes conditions under which
controls are exercised on market access and information (Gibbon, 2001, p.
346).
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Our central aim is related to the improvement of the competitiveness of
national chains. The GCC approach leads to the analysis of both the type of
participation in the national chain and the market power of its participants.
A relationship between the role ofthe national chain in the global chain and
the revenues obtained, indicates the quality of participation, and may
clarify the general perspective in which national policies to improve
competitiveness should be proposed. The approach makes it possible to
understand the dynamics of the location of processes, intermediate,
products and financial flows and the balances of the governance of the
chain. A hierarchy in terms of competitiveness between actors may exist
along the chain. In this sense there may be core or peripheral positions to
the extent that the former provide higher possibilities to reach commanding

positions along the chain.
However, the analysis must avoid the determinism of dependency theory

which considers the specialisation outcomes in a static way, where
developing countries are specialised in non-skilled processes, and unable to
achieve the "triangle manufacturing" initially experienced by the New
Industrialised Countries (NICs).' Later this pattern has been generalised to
international commodity chains worldwide as NIC firms shifted production
to offshore factories in lower wage countries (Gereffi, 1994, p. 114).
Currently commodity chains have become very flexible and sources of
hierarchy are not only related to the processes themselves but also more to
knowledge embodied in processes associated with market power. An
example of the quality evaluation of participation of country chains in
international commodity chains is given by Appelbaum et al. (1994). In the
study of the spatial structure of garment commodity chains, a high value
chain (men's wool suits) was compared with a low value chain (women's
synthetic blouses). The per unit export value of the most expensive final
products were those requiring the most highly skilled workers in
production. The analysis showed a concentration of higher value
production segments in the most developed countries.

Assuming different qualities of end products, and designs in a
hierarchical order, Gereffi  (1994,  pp. 110-3) found that national chains  in
the most developed countries are supplying the highest quality end
products. Another method was developed by Korzeniewicz and Martin
(1994, pp. 68-83) which 'simultaneously reveals the zonal structures
embedded in the global distribution of wealth while examining commodity
chains as relational processes formative of core-peripheral relations'. Using
a trimodal wealth zone model based on GNP per capita (core, semi-

The NICs were among the first to have manufacturing roles in US firms'
outsourcing.
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periphery and periphery), they analysed the spatial distribution of
commodity chains (for six commodities):

To evaluate the extent to which a commodity or production process is
core or peripheral and how it changes in time, they constructed an index
ranging from relatively high command over wealth (core cases), to little
command, (peripheral cases). The results may suggest a rather pessimistic
perspective for developing countries because of the increasing trend to
locate the governance of GCCs in OECD countries and the rigidly
exploitative terms of multinational companies (Cramer, 1999). But global
chains may clarify broader options to upgrade primary production by
capturing higher margins for unprocessed commodities, producing new
varieties of existing commodities and localising commodity processing
(Gibbon, 2001, pp. 352-4).

3.3 GIobal commodity chains in the literature

The GCC approach is very much related to global value chain analysis.
While the former emphasises the internal governance structure of the
supply chain and the role of leading firms in setting up global production
and sourcing networks, value chain analysis highlights the relative value of
the activities required to bring a product or service from conception
through the different phases of production, through delivery to end
consumers to their final disposal after use (Gereffi et al., 2001, p. 3). Issues
of interest for this research have been analysed drawing on the lines of
reasoning found in both approaches. Raynolds (1994) studied the organi-
sation of firms in agro-export production. She argued that Fordist literature
overstates the dichotomy between firms organised around Fordist as
opposed to more flexible specialisation models. Goldfrank (1994) stresses
the importance of consumption patterns to our understanding of the basic
dynamics of a commodity chain. For his part Gwynne (1999) explores the
concept of the globalisation of agriculture and how agriculture in Chile
interacts with the global agri-food system.

Income distribution along the coffee chains has been analysed by Talbot
(1996), who tried to measure income distribution among the segments of
the chain, while Fitter and Kaplinsky (2001) focus on the capacity of value-
chain analysis to map input-output relations and identify Power
asymmetries that arise along the chain.

Upgrading in agribusiness is another issue analysed by these
approaches. Kaplinsky and Readman (2000) explored methodologically
whether it is possible to capture the upgrading performance of particular

1    Motor vehicles, tires, crude steel, cotton fibers, cotton yarn and wheat.
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productive sectors in different countries by focusing on international trade
statistics in general, and EU trade statistics in particular. Gibbon (2001)
extends GCC analysis to "traditional" primary commodities in cases where
international traders exercise the "driving" role. He suggests a new agenda
for the upgrading of commodity chains in DCs, through public action.

Policies affecting GCCs have also been analysed by Gereffi (1994), who
studied   the role of the state at the point of production. He found that this
role tends to be facilitative in buyer-driven commodity chains and more
interventionist in producer-driven chains. Since the focus of these studies
was export-oriented industries, state policies in consuming or importing
countries become highly significant. Ponte (2002) examines how transfor-
mations in the global coffee chain affect developing countries, and what
policy instruments are available to address the emerging imbalances in the
retention ofthe value ofthe commodity.

However, while we draw on these studies their contribution is far too
general for our analysis, because their focus is on the dynamics of global
chains while our focus is on national policies that address the producer end
of global commodity chains. While it is necessary to take the issues iden-
tified in the literature cited above into account, consideration must also be
given in this study to the characteristics of the national segments within
global chains.

3.4 The national sources of competitiveness in global commodity
chains

The GCC approach considers firms both as regionally localised and
integrated in some way, either as intra-firm integration, or with a specific
type of network. This analysis enables us to understand sources of
competitiveness along the transboundary structure of the chains. Where
national and multinational firms are interacting, national and international
policies are implemented, and intermediate and end products are flowing
together with production factors. However, for policy purposes the national
dimension of competitiveness must be considered explicitly because its
sources are created domestically in the country where different decisions
should be taken. The most essential one is at the firm level where
competitiveness is materialised and verified, but determinants may also
come from outside the firm. Local, regional, sectoral and national
environments may have an impact on a firm's competitiveness. Considering
those factors, the Porter approach (1990) may be useful, where national
competitiveness is considered as an outcome of the competitiveness
obtained by firms when competing at the sectoral level. This is related to
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the firm's capacity to reach a competitive advantage in terms of either
lower or differentiated costs that command premium prices. However, the
firm's capacity is not developed in isolation, but rather it embodies the
capacities to strengthen (or weaken) competitiveness of the host nation.
Thus the result at the national level is related to each firm's productivity
which must guarantee increasing rents from production factors (Porter,
1990, pp. 8-10). To analyse the sources of a firm's competitive advantage
Porter (1990, pp. 40-4) uses the concepts of value chain (at firm level) and
the value system at sectoral or cluster levels. The limitation of these
concepts to the national level was convincingly criticised by Rugman (1991
and 1992) for the case of Canadian firms operating across national borders.
Another point is that Porter's approach is limited to sectoral and firm
factors. The Systemic Competitiveness approach developed by Esser et al.
(1996) provides a comprehensive framework to consider competitiveness
as a social outcome of the interactions between actors at different levels.
Thus, a company's competitiveness is based on a societal arrangement
where the interplay of competition-relevant factors, actors, and policies at
different levels plus a frame of reference in which these levels can interact
lead to competitive advantages.

The authors consider competitiveness as systemic to the extent that 'an
economy's competitiveness rests on purposeful and intermeshed measures
at four system levels (meta, macro, meso and micro) and a multi-
dimensional guidance concept consisting of competition, dialogue, and
shared decision making and integrating the most important groups of
actors' (Esser et al., 1996, p. 2). The relevant elements at each level may be
summarised as follows:

> Meta level: social consensus on the guiding principle of markets and
world-market orientation; a basic pattern of legal, political, economic,
and overall social organisation that permits the strengths of the relevant
actors to be focused on the relevant issues. It sets in motion social
communication and learning processes; and bolsters national innovative,
competitive and growth advantages. Finally it includes the willingness
and ability to implement a medium to long-term strategy of competition-
oriented techno-industrial development.

> Macro level: capacity to create the framework for effective competition
to ensure that pressure is brought to bear on firms to increase their
productivity, reducing the gap with the firms, that are the most
innovative and competitive at the international level. Conditions sine
qua non are a stable macroeconomic framework, competition policy,
exchange rate and trade policies which do not obstruct exports.
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> Meso level: an area concerned with shaping the specific environment in
which firms operate. 1:his is where state and societal actors on the
national, regional, and local level are creating locational advantages. It
includes infrastructure, sectoral policies, protection policy for emerging
industries, etc.

> Micro level: An effective management of technical and organisational
learning processes at the firm level, effective technology management
being the necessary condition of continuous product and process
innovation.

There are some similarities between the Porter approach and the systemic
approach. Theoretically the latter is the most adequate because of its wider
scope, but its application is difficult and suffers from qualitative and
quantitative problems. In this research competitiveness is not reduced to
one isolated factor or synthetic measure. In our framework the systemic
approach is adopted but applied mainly at the meso to macro levels of the
chain, where we try to operationalise the analysis using elements of
Porter's concepts offirm value chains and systems.

3.5 Comparative advantages and competitiveness in the global
commodity chains

The GCC approach implies a detailed analysis of production structures  and
their international linkages. This helps one to understand the international
division of labour at the level of specific products. For policy purposes
international comparative advantages should also be taken into account.
International Trade Theory (Ill') has provided general guidelines for
policy design in this area. The potential of this theory to explain
competitiveness in commodity chains is discussed below to obtain policy
suggestions.

3.5.1   How useful are international trade theories (ITTs) for the
analysis of global  commodity chains?

The assessment of the utility of ITrs in the design of agribusiness sectoral
policies makes it necessary to examine what the theories usually offer and
what will be required if we use the chain approach as a framework for
policy design. In general terms, trade theories provide tools to predict the
pattern of international trade between countries (direction and specialisa-
tion), and shed some light on the resulting income distribution. However,
there are limitations when we use this reasoning at a sectoral level in
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developing countries, which are participating in global chains. These
restrictions can be summarised in the following three broad assumptions
that are usually present in mainstream ITrs.

As   if countries  were  trading
International trade theories consider countries as partners exchanging
goods and services, to explain the  role  of the national production structure
in international trade. The trade pattern is established along with the
policies required to participate in international trade, which usually consist
of national tariffs. Chain analysis requires a disaggregation at the sectoral
or product level. The trade partners are firms participating in networks
whose strategic behaviour has strong influences on trade flows,
specialisation and income distribution. The interface between the dynamics
of these networks or GCCs and national developments must be understood,
because it will affect the nature of international trade. For the design of
specific policies it will be necessary to analyse the methodological
relationships existing between international trade theories and the GCC.

As if trading final goods
We also have to distinguish between two types of traded goods: end
products and raw materials or intermediate goods. Sectoral policies and
international trade theories sometimes ignore this. Most trade theories
presuppose that commodities are exchanged between direct producers and
users of final goods. Therefore, the outcomes of product differentiation,
technology asymmetry and economies of scale in international trade do not
include the flow of raw material or intermediate goods. Moreover, the fact
that part of the trade could be of an intra-firm nature should also be
considered. In most cases agribusinesses in developing countries are
participating in international trade by selling intermediate goods that are
part of international production systems, which have their own dynamics.
The motives and effects of outsourcing strategies of firms are crucial in
understanding the flows along the global chains.

As  if developing countries produced homogeneous products
Developing countries are specialised in producing raw materials. This
production requires natural resources and is frequently labour intensive.
The scarcity of capital causes these countries to sell raw material and buy
industrial products. This picture fits into the comparative advantage
principle used by the Heckscher-Ohlin (H-0) model, but often there are
restrictive assumptions that limit it in explaining important features of
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international trade. This model shows the price and cost competitiveness of
an activity based on the analysis of opportunity costs of resource
endowments. The policy guidelines that follow from such an analysis
depend on relative prices and therefore trade policy is focused on the
protectionism-liberalisation dichotomy. However, when we study speciali-
sation patterns within GCCs, this dichotomy is a limitation, because often
we have to deal with demand-oriented chains where economies of scale,
product differentiation, asymmetric technologies and the changing endow-
ment of resources can be found. All these issues make product differen-
tiation more important, not only for end products but also for raw and
intermediate materials.

"New" and "alternative" international trade theories may explain the
direction and specialisation of agribusiness, and offer specific sectoral
guidelines for trade policy which may be of interest for developing
countries.  In the following sections, certain IITs and applied models are
discussed at a more detailed level and their usefulness to explain the
specialisation pattern in international chains is assessed. The fact that
GCCs may imply participation in both inter-industry and intra-industry
flows of international trade has to be taken into account.

The issues required from trade theories when the GCC approach is the
framework for policy design, have to do with the appropriate level of
analysis (sectors and companies), the location of activities, the nature of
products (raw material and final use), the specific nature of developing
countries when participating in inter and intra-industry trade and the need
to consider the social consequences of changes in trade patterns.

In Figure 3.1 these issues are organised considering a specific agro-
business chain in which both developing and developed countries are
participating. It shows the international and domestic flows of agro-
industrial raw materials and end products. The international raw material
flows are considered as part of the inter-industry trade and those of the end
products ones are part ofthe intra-industry trade.

3   The so-called new theories of international trade are related to Krugman's model,
which analyses the effects of economies of scale, non-perfect markets and product
differentiation on international trade. Also there are neo H-0 models which consider
product differentiation. Alternative theories in contrast to new ones are dynamic
theories, based on innovation and technology; the most important is Vernon's theory of
the product cycle.
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3.5.2   Inter-industry trade: from natural to created comparative
advantages

As mentioned above, the dominant international trade pattern of developing
countries is the inter-industry pattern and the criterion based on compara-
tive advantages seems to explain it adequately with the Heckscher-Ohlin
(H-0) model.

The inter-industry linkages of developing countries within GCCs consist
ofproviding raw or intermediate material to the other segments ofthe chain
which may be located in industrialised countries. The H-0 model is a long-
term general equilibrium theory which reflects this linkage at a country
level (Table 3.1). This would result in the well-known trade pattern of
countries specialising in producing and exporting the products according to
their abundant factor endowments. The theory has been criticised for its
restrictive assumptions.

Table 3.1: Inter-industry trade theories and comparative advantage
THEORY/MODEL

Characteristics Heckscher - Ohlin Krugman (1989)

Chain location Cep P++C
Goods Two homogeneous Two agriculture goods

(one tradable)

Factors Capital (K), Labour (L) One factor (L)
Homogenous, perfect Neo Ricardian model
mobility within countries

Countries Two countries Multiple developing countries

Firm and markets Competitive Non-competitive: increasing
returns

Consumer Preference equality

Before trade Countries produce both Countries produce both goods
goods

Pattern of trade Country produces and Country with export
exports abundant factor good infrastructure exports tradable

good

Notes: C: Chain Core, P: Chain Periphery
+*: Two ways-trade
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From a developing countries' perspective, Todaro (1997, pp. 436-47)
presented an extensive discussion regarding the assumptions of fixed
economic resources (in terms of quantity and quality), similar and fixed
technologies in countries, the perfect domestic mobility of production
factors, the absence of the government's role in international economic
relations and the related benefits for citizens from trade gains in a country.
The theory based on comparative advantages establishes the limits of the
returns that a country could have from its international trade pattern.

At a sectoral level comparative advantages may determine the initial
participation in international trade, but at the same time may encourage the
development of other sources of comparative or competitive advantages.4
For instance, developing countries took advantage of natural resources to
start exporting commodities in the past, but their success in international
trade was determined by their improving production factors (modifying
comparative advantages) or by creating competitive advantages through
increasing market power.

The impact of factors other than natural resources on international
specialisation had been tested by Krugman (1989, p. 356) with a model that
includes increasing returns, which is not considered in the H-0 model (see
Table  3.1). He argued  that  the scale economies factor  does not necessarily
imply intra-industry trade, as usually deduced from the new trade theories.'
Economies of scale should be included in inter-industry trade because
'scale economies and the associated phenomenon of arbitrary specialisation
play a larger role in primary product trade than most people think, ' since
tropical agricultural exports require an infrastructure of transportation,
railways, port facilities and warehouses: In general, one may assume the
presence of scale economies in the post harvest segment of agricultural
production chains. The first processing of most tradables is a good example
of this. Also positive externalities can be developed at the sectoral level as
shown by the cases of both small coffee growers and banana multi-
nationals. The provision of infrastructure could give increasing returns.

Comparative advantages support neutral policies among productive
sectors, in order to ensure efficient resource allocation. In this way
liberalisation policies and free trade should increase the welfare of the

4 Export promotion showed that in Costa Rica, as in other countries, the easy stage
was based on comparative advantages through non-traditional agricultural or industrial

 roducts based on natural resources or low salaries.
This was precisely the factor that made the trade theory new and not applicable to

developing countries because these have been mainly involved in inter-industry trade.
6 NeW trade theories cannot predict in which product the trading country will
specialise.



Global commodity chain oriented policies    53

countries, by cheaper traded products and increased revenues of factors,
which will be assigned to the more productive uses. Small countries are
price-takers and must follow unilateral liberalisation. They may "enjoy"
other countries' subsidies by importing the cheaper goods. In general
terms, trade policy is considered to be the best industrial policy by most of
the international trade economists and stakeholders, but differences emerge
about the appropriate conditions for liberalisation. Some authors consider
trade liberalisation as an accelerator for internal changes in an economy.
Krugman showed that sectoral policies may first be required to attract
foreign capital, and create the necessary conditions for change; therefore
priority must be given to internal policies.

According to the H-0 model a poor country may benefit from trade even
if its productivity is lower than that of its partners across the whole range of
products, due to gains from access to an increased variety of products that
are inputs in production processes. Trade may reduce the difference in
efficiency with which inputs are transformed into outputs.' This implies an
outward shift of the production frontier because of improvements in
production technology, with small inter-sectoral movements. However,
(liberalisation) policies must guarantee: '... that trade and foreign direct
investment are not to be confined to small enclaves, even if those enclaves
give a temporary boost to our statistical measures for national output'
(Stiglitz, 1998, pp. 23-4).

The gains of trade described above suppose that the production structure
will be composed of surviving domestic firms, whose increase in
competitiveness results from these policies. Workers will gain because
their salaries may go up due to a more productive use and consumption of a
wider variety of lower priced goods.  But part of the strategy has to do with
the ownership of the production processes. Inclusion and consensus
building is part of successful development (Stigliz, 1998, p. 14). This
means that policies must include gains and losses of participating sectors in
the domestic chain segments in terms of competitiveness improvement or
the capacity to move along the production frontier. The ownership of
production and trade processes, as well as the strengthening of governance
capacity of national firms and domestic linkages, are important aspects to
be considered.8

'
Technological change is considered as a factor embodied in the inputs of the

 roduction function,National firm ownership is not guaranteed when vertical and horizontal
differentiation takes place.
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3.5.3   Intra-industry trade theories and vertical dijferentiation:
the  injluence  of industrial organisation

The "alternative" and "new" theories introduced some of the issues not
considered by H-0 models, which explain the increasing intra-industry
trade among industrialised countries. This intra-industry trade is affecting
the international flow of goods and factors of developing countries along
the GCC through learning effects, scale economies, and market imper-
fections due to product differentiation, entrance barriers, and costs of
technological information. Product differentiation is important for the
export strategies of developing countries, focused on market niches
(Agosin and Tussie, 1993, p. 579). One could question whether competiti-
veness policies always have to follow the traditional trade pattern of inter-
industry trade of developing countries:

Co-ordination along the GCC is related to its governance and also
affects rent distribution between segments and firms. Since supply-chain
management is of increasing interest for modern firms and has an impact
on chain co-ordination, it is useful to study international trade models that
explain vertical differentiation. Inasmuch as commodity quality and price
are, inter alias, related to the organisation of the firms, vertical differen-
tiation has been studied in international trade. Table 3.2 shows the main
characteristics of some models relevant for this purpose. These models
explain vertical differentiation under different conditions of factor
endowments, country developments, characteristics of the goods and
consumers demand.

The Falvey model may be applied to human capital embodied in skilled
labour: higher quality of a commodity with a greater proportion of skilled
labour. Then the standard H-0 model applies because countries endowed
with human capital will export skilled labour intensive products. This kind
of trade could be found in GCCs that have organised an international
location of the industrial segments, such as in the clothing industry
(Gereffi, 1994). Shaked and Sutton introduced a positive relationship
between R&D activities developed by the firm before introducing the
product in the markets. The equilibrium model is now specially sensitive to
income distribution, consumer preferences and the relationship between
average variable costs and product quality. Thus, ifthere is unequal income
distribution and variable costs are increasing with quality, there will be
space for a large number of firms. If there is an egalitarian income

9
Increasing exports of commodities based exclusively on comparative advantages

could deteriorate the terms of trade of a country, or group of countries (Krugman and
Obstfeld, 1999, p. 82)
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distribution and no variation of variable costs with quality, the market
could support only one or two firms, and a "natural oligopoly" will emerge.
Consumers will gain in the long run with higher quality products and lower
prices, because of the market expansion for each surviving firm. If one
country has a higher average income, the quality in both firms will be
higher than in the lower-income country; trade will thus generate a greater
diversity of available qualities.

The trade pattern will  let the higher-income country specialise in higher
quality varieties, and export some production, while importing lower-
quality varieties from the low-income country. The expansion ofthe market
will lead to a fall in price, so that lower quality varieties probably will
disappear with a general improvement in quality.This model can explain
intra-sectoral trade since it focuses on the competition between firms of the
same sector that produces vertically differentiated final products. In the
global chain context, this could be the case of agribusiness in developing
countries with tradable goods, where it faces external competition.

It is important for one country to be a sectoral net importer, since its
varieties cannot be sold in any foreign country, but its firms could continue
producing for the domestic market. In the medium-term they could dis-
appear if they do not improve quality. They are likely to be oriented
towards low-income consumers who could be more quality demanding than
expected due to the influence ofthe (high quality) variety available.

Trade or foreign investments may be alternative choices for inter-
nationalised firms. This decision will affect the structure of the chain and is
examined in the third model of Table 3.2. In contrast to the previous model,
the Motta study is a short4erm case so the effects ofR&D activities are not
considered, while the analysis is focused on industries producing quality
goods.  If the gap between national firms  is  not too  high, both countries  will
buy both low and high quality goods. Therefore, the larger the quality gap
between national firms, the harder it is for a small country's firms to sell in
the domestic markets and even harder for them to export, because the larger
country will always produce the higher qualities.

Due to the assumptions made in the model the decisions of inter-
nationalisation in foreign markets do not have any impact on the equili-
brium values in their home market. Therefore national firm decisions are
studied separately. For firms in the larger country the most important
consequence is that the higher the quality gap, the more likely it is to find
equilibrium outcomes in which firms from the smaller countries do not
operate. For any given value of quality differences, an increase in the size
of the host marke«s) will tend to favour the choice of investment relative to
exports.
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Table 3.2: Intra-industry trade theories and vertical differentiation
THEORY / MODEL

Characteristicscs Falvey (1981) Shaked and Sutton Motta (1994)
(Integration) (1984) Trade vs. FDI

GCC location National segments C *+C C *+ C
Intra-industry trade C *+ P
C ++ P

Goods Two goods (one Two goods (two Two goods:
homogeneous, one firms) X: quality goods
quality differentiated)

Factors K (more K more R&D as part of firm
quality) operations implies
L (inter-industry vertical integration
mobile) and better quality

Countries Two countries Non-identical, one is Two countries:
a higher income one bigger: high quality

smaller: low quality
Firm and Monopolistic Diminishing marginal
markets competition returns with quality

improvement
Consumer Demand related to Preferences and Identical preferences

income and prices of income are related
goods

Before trade One country is capital Similar qualities Consumer prefers one
intensive Different qualities variety

Pattern oftrade Country K intensive •Non predictable Different scenarios
exports high quality •Intra-industry trade: where trade or
product; country higher income investments are the
labour intensive country produces options.
export low quality higher qualities
and homogeneous
product

C: Chain Core, P: Chain Periphery;
e: Two ways trade

It also could be shown that a decrease in export costs would result ceteris
paribus in an enlargement of the possibility for exports rather than
investments. For smaller quality gaps, the only way to sell in higher quality
country markets is to do foreign investment.1 If the gap is increasing, FDI
crowds out exports of other national firms to the small country, whose
firms can not survive. Intra-industry direct investment may arise for the

l0 This could be the case of coffee roasting in industrialised countries.
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lower values of this parameter (low quality gap) and the larger market
Sizes.

Brigglio (1998) has questioned the real possibilities for vertical integra-
tion of manufacturing in small countries, and empirically tested the hypo-
thesis that the size of small countries restricts the realisation of economies
of scale in this sector." Disadvantages in terms of cost per unit adversely
affect the international competitiveness of small countries. Given the large
foreign sector of small countries, it seems better if they specialise in forms
of production that are not subject to increasing returns of scale. For those
firms in developing countries in scale intensive sectors or activities that
face international competition in domestic markets, the possibilities of
success will be reduced without protection policies. These policies should
be directed to create service and intermediate materials linkages between
local and foreign firms through the supply chain. In agribusiness chains this
could be the case  of the food industry,  but as shown earlier, when trading
costs are low enough, firms will prefer trade to FDI. The creation of pro-
ductive linkages is not possible in this case. So, the positive welfare effects
due to the reduction in consumer prices could be eliminated by income
reductions caused by the absence ofproductive uses ofproduction factors.

Vertical differentiation in international trade is also based on both the
behaviour of the firms in different market structures and the firm supply
chain strategy which has its own dynamics and is of increasing importance
as a source of competitiveness. In terms of the GCC analysis we could
speak of outsourcing or insourcing strategies along the chain. Vertical
integration is not always the most efficient options for firms.

Emons (1996) argued that vertical integration has been commonly
considered as the desire of firms to assure the supply of inputs, but if we
consider uncertainty with upstream input suppliers, decisions may be
different. Uncertainty in the product market could be transmitted to the
input market, considering fixed prices in the input market (so that rationing
may occur). When it is assumed that an integrated firm cannot sell its input
on the market and may be stuck with inputs for which it has no use, the
equilibrium market structure will be characterised by partial vertical
integration.

Full integration always constitutes an equilibrium market structure;
however, it is inefficient because if downstream firms do not sell the input
they cannot pool their input requirements. This can be done only if
upstream firms produce the input and trade it in the market. Nevertheless,
the absence of integration may be efficient, but it never constitutes market

11 This study adopted a production function approach, utilising data from 43 differently
sized countries.
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equilibrium. In good times, when input requirements are sufficiently high,
downstream firms will have an inefficiently high level of vertical
integration capacity, but the favourable effects of depressed market prices
outweigh the losses from idle capacity in bad times. Emons showed that
under these conditions downstream firms will always be integrated
vertically, although input markets are price flexible because of competitive
upstream firms. The oligopsony effects of downstream firms outweigh the
risk of idle capacity in bad times. If downstream firms are allowed to sell
the input, the cost of vertical integration is reduced because a downstream
firm can sell the input for which it has no use. The oligopsony effect is still
working, so it continues stimulating backward integration. In this case,
vertical integration is not efficient and therefore the oligopsony effect will
push the industry away from this strategy. From the above discussion it is
clear why the majority of the markets in global chains have an imperfect
nature, whereas vertical integration generally has only a partial character.

3.5.4    Intra-industry trade and horizontal dijIerentiation:
the influence of product design

Since GCCs have become more demand-oriented, the links between
international trade and product innovation have become increasingly
important. As shown in Figure 3.1, we can distinguish horizontal differen-
tiation as supply or demand focused. Thus, effects of this differentiation
may be linked with the governance system of the chain. The analysis below
will cover the most influential trade theories and certain recent
developments in this area, which are summarised in Table 3.3.

Supply driven horizontal diferentiation
Processes of innovation and technology change and transfers are conside-
red as trade determinants, even between countries of similar factor endow-
ments and consumer tastes (Posner, 1991; Vernon, 1966). The product
cycle of Vernon explains the tendency to concentrate the production of new
items in developed countries early in their life cycle and the move to other
economies later. Since factor requirements of a product change during its
lifetime,  a cycle will be observed in the production of new goods. This is
because the introduction of something new is a risky business and usually
is developed by relatively strong rich firms, often in order to satisfy
consumers with relatively high incomes.

Three stages are identified in the product cycle. The first one is the new
product stage when produced and consumed only in the host (advanced)
country; these goods emerge because the production is close to demand.



          Table 13: Summary intra-industry trade and horizontal differentiation models
THEORY / MODEL  Charac- Neo-Chamber- Vernon Grossman and Helpman Linder Murphy and

44 teristics linian Models (1966) (1991) (1961) Schleifer (1997) Lancaster (1980)

8. supply Supply Supply Demand Demand Demand
GCC Intra-industry Intra-industry C ++ C C ++ C

0 location trade C  ++ C trade C  *+ C C  *+ po) C ++ P

'g                                     C++PProduct Product variety Product A continuum of products Demand driven Two products one Two sectors: manu-
  Moture economies of innovation=> is supplied in countable product depepds on la6our facture (differentiated

o                                                                                                                    qualityscale Life cycle Infinite number of quali- innovation product) and agricul-
 ,                                                                                     ties. And a homogepeous ture (homogenous)

1
Facto„ Labour Innovation is Labour Labour, which is Variety is aset of

product (fixed quality)

related to (skilled, and non-skilled) distinguished by charactenstics embo-
endowment of its qualitv: Human died in product

8                                                         advanced pro-
'El duction factors

capital (AK)

Counto Identical Two kinds of Different factor Quality of Two countries. Two identical coun-
0 charac- economies countries: innova- endowments demand related One is higher HK. tries

teristics tors and followers to income level

Firm and Monopolistic Imperfect Oligopoly Constant returns; Mo-
markets competition nopolistic competition
Consu- Wide range of Similar utility functions Consumer pre- Tastes and factor Consume only one
mer preferred product ferences deter- endowments are variety

varieties mine advantage correlated
Before Each firm makes Innovative Vertical differentiated Unit cost ofquality Same varieties are pro-
trade normal profits country develops   product is produced when is higher than the duced in each countg.

new products most recent product efficient level The same quantity ot
improvement took place each variety is produced

Pattern Each country will Innovators pro- Higher-wage country The higher the Trade is higher if Half of the varieties will
of trade produce samp quan-   duce new pro- improves product. Low- intra-industry there are intermediate   be produced in each

tity of varieties. ducts; followers wage country produces trade, the more differences between country, and agricul-

Consumer will produce standar- clones. A back and forth similar the country human capital tural products.-The
consume more va- dised products movement is predicted preferences are endowments pattern ofspecialisation
rieties. Speciali- between higher and cannot be predicted
sation pattern is not low-wage countries
determined

Notes: C: Chain Core, P: Chain Periphery ++: two ways trade
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The second stage is that of the mature article in which the design
standardisation is oriented towards mass production. Then economies of
scale appear as well as foreign demand (from other advanced countries),
along  with the international trade of the product. Host firms could start the
production of the commodity in the foreign country based on capital and
management mobility. Finally, the product standardisation stage will ap-
pear. Inasmuch as the item itself and its production process are well known,
this could lead to the relocation of the production in foreign and even less
developed countries, because labour costs have become more important
than in previous stages.

These theories explain innovation as a process governed by
multinational and international companies. But small firms participating in
GCCs could also develop their own innovation processes as suppliers of
raw or intermediate materials in different ways than those proposed in life
cycle theory

Malecki and Tootle (1996) studied the role of the networks in small
firms competitiveness and argue that since this is increasing in the
organisation of operations in large firms, there is no longer a linear
innovation process as proposed by product cycle theory. There is no clear-
cut differentiation and no clear sequence from research to development,
production and distribution.

The networks can be based on material (input) links or on information
and technology flows, so the innovation process is highly interdependent,
and includes a variety of ways of learning and generating new knowledge,
by interacting with customers, suppliers, other firms, searching for new
technologies, and taking advantage of spillovers from other industries.

Horizontal differentiation occurs also when varieties differ in their
characteristics analysed in neo-Chamberlinian models. These differences
could be real or perceived under certain conditions. Free trade equilibrium
between identical countries will be the same as the autarky equilibrium in
the sense that each country will produce the same quantity of varieties as
before trade at the same cost and price (Sodersten and Reed, 1994, pp. 150-
2). Each country will consume half the amount of each variety since twice
as many varieties will be available. Then welfare gains will be obtained in
both countries, and there will be no losses on the production side since the
number of firms in each country will not change. But this model is
undetermined in the sense that it can not deduce what varieties each
country will produce. These types of models suppose that product variety is
independent of demand.

Grossman and Helpman (1991) developed a model of repeated product
improvement in a continuum of sectors. Each product follows a stochastic
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progression up a quality ladder. Since progress is not uniform across
sectors, an equilibrium distribution of qualities evolves over time. This
model should explain why firms are inclined to bring out new and
improved products. R&D competition is viewed as a once-and-for all race
for technological supremacy, but fails to capture the continuous and
cyclical nature of quality competition. Almost every product is on a quality
ladder with variants below that may already have become obsolete and
others above that have yet to be discovered.

In this model of on-going product improvements the entrepreneurs
compete to bring out the next generation of a continuum of goods.  In each
industry success occurs with a probability per time unit that is proportional
to the total R&D resources targeted to improve that product. The model
captures some realistic aspects of the innovation process such as the
obsolescence of products after a certain time, the non-uniform progress
across sectors, the fact that research responds to profit incentives, and that
innovators are able to benefit from observing and analysing the research
success of their rivals. Grossman and Helpman, (19894 b: 1990) compared
this approach with an alternative treatment of R&D as a process of creating
an ever-expanding range of horizontally differentiated products (Romer,
1989).

The innovation process was analysed in a two-country setting, with
product improvements taking place in each country, with intra-industry
trade in vertically differentiated products, and with inter-industry trade of
technologically improved goods for homogenous, unchanging (fixed
quality) goods. The Heckscher-Ohlin theory predicts the long-term pattern
of intersectoral trade despite the diversion of resources to R&D and the
continuous technological progress taking place. The previous results are
complemented by another case, where all product improvements occur in a
high-wage region with comparative advantages in R&D, but where
entrepreneurs in the low-wage region are able to produce clones of state-of-
the-art products if they succeed in reverse engineering (Grossman and
Helpman,  1989b). Unlike earlier models of the product life cycle based on
horizontally differentiated products (Krugman, 1979; or Grossman and
Helpman, 1989a), this one predicts that the locus of output of a particular
type of goods will move back and forth between the North and the South as
the former region captures a market share when quality improvements take
place and the latter then begins the process of imitating the new and
improved product. The authors mention as examples the cases of personal
computers and many articles of consumer electronics. At least for this kind
of product differentiation there is no rigid location criterion for the
production of quality goods in the chain.
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Demand driven horizontal dgerentiation
Linder (1961) developed the preference similarity theory and tried to
explain intra-industry trade. As wage levels determine consumer
preferences, per capita income levels will determine the Country preference
pattern. Therefore, preferences of "representative consumers" will deter-
mine the demand of particular products, and this will lead the firms to
produce those items. That is why national production reflects its per capita
income level. The higher the income, the higher the quality of products
demanded. Domestic production will respond to the variety required. If two
countries start trading, they will only exchange products that satisfy
consumer preferences. The amount of trade will  be related to the products
demanded by both countries' consumers, so this theory predicts that
international trade will be more intense between countries with similar
incomes, because they will have a superimposed demand.

Murphy and Shleifer (1997) developed a similar model in which the
level of trade is higher between similar countries than between very
different ones. Together with Linder they suppose that tastes and
production factors endowments are correlated, unlike the standard
Ricardian and H-0 models. High-income countries both produce and
demand high quality goods, whereas low-income countries both produce
and demand low quality goods. Countries rich in human capital (HK)
typically have a comparative disadvantage with lower quality goods
relative to high quality goods, and therefore they cannot profitably export
them to poor countries.

Trade will take place between countries with uneven human capital
endowment if their qualities are not too different. If the difference is
moderate, the less endowed can upgrade their quality by exporting their
own quality products and importing even higher quality products. Even if
the best HK endowed country gained a comparative advantage at the HK
non-intensive commodity, trade is unlikely because the required price to
start trading is so high. This could be the case ofgrain produced by the US.
However, there are different cases in which uneven human capital
endowment reflected in the quality of a product is not a barrier to trade.

The key aspect of these goods based on natural resources is that a
country does not become significantly better in producing these in terms of
time inputs as human capital intensity rises. As a result, it losses
comparative advantages for producing these items in comparison to high
quality goods. Then the model could predict that countries rich in natural
resources are more likely to trade with higher HK endowed countries. If a
less endowed country develops its capability to produce some high quality
goods efficiently by upgrading its labour force, it can export them to a
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higher HK country in exchange for primary commodities. One example is
the case of Korea exporting quality goods, and importing intermediate
materials from industrial countries. Not all consumers are the same in the
lower HK country. Some might be wealthy enough to afford high quality
goods. This country could export a simple commodity and could import
relatively high quality ones. One important issue is the influence of the
demand on product innovation, that nowadays is recognised in the GCC
approach as a tendency in all international chains, including agribusiness.
Also important is the role of the domestic market in terms of quality
requirements; higher quality demand strengthens the innovation process.

Location of GCC segments could be explained taking into account the
results of the supply and demand driven differentiation models. Partici-
pation of developing countries in international agribusiness chains as
suppliers of raw materials, or importers of end products may have to do
with the outcomes of these models.

3.5.5    Preliminary outcomes for policy making

The basic lesson in Section 3.4 is that factor endowments of countries
opened by global chains are becoming less important in explaining
production and trade patterns. Specially when more realistic assumptions
are introduced to the analysis, these patterns are more guided by (strategic)
firm behaviour which may be affected by public policies. This makes the
results of trade and production processes in GCCs much more uncertain,
losers and winners are not necessarily previously determined and positions
may change. For policy analysis the above discussion brings up important
issues regarding specialisation, location and organisation in international
chains.

Specialisation in agribusiness chains could to some extent still be related
to comparative advantages. Developing countries are mainly participating
in these chains providing raw material, but parts of their agribusiness sector
may also be related to end products. In the case of raw and intermediate
materials, initial resource endowment is important; this makes explanations
derived from H-0 models partially valid, as occurs in GCCs where there is
mainly a one-way (South-North) linkage between countries. But the
comparative advantages may be changed as one considers economies of
scale as shown by Krugman with a neo-Ricardian model. Sectoral policies
are necessary in order to obtain certain specialisations by providing
infrastructure and services for the commodity export process. Therefore, if
a country has natural advantages, in principle policies are necessary to
provide the required surrounding conditions. Commodities may be diffe-
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rentiated by those conditions that are mainly external to firms. Nowadays
this requirement become strategic not only in the case of (locks for banana
exportation, but also because of phytosanitary controls, quality
certification, lower transaction costs, etc. To get a stable supply of
products, both inter-firm strategies and international external economies
must be encouraged.

Once international linkages have been established between raw material,
intermediate products or end products, quality becomes increasingly
relevant. The most important facts related to quality are explained by intra-
industry trade theories (two-way flows). Models of vertical differentiation
firm strategies contribute to a better understanding of the specialisation and
location of activities. In general these theories give little attention to
developing countries if they offer to trade with large quality gaps. If quality
is understood as embodied technology or as R&D embodied in products,
developing countries will tend to be specialised in lower levels of quality.
But  if they exchange products first in domestic markets, the higher the gap
in quality the smaller the possibility of trade will be. In some cases, where
the quality difference is less significant small countries could find
opportunities to invest in a larger country or trade with it. However, its
firms can not go independent, but should have joint operations (strategic
alliances) with the more powerful firms.

These approaches provide criteria which can be used to promote the
successful international integration of national chains in small countries.
Earlier we mentioned exporting large volumes to guarantee a stable supply,
but as quality becomes an important source of competitiveness, stable
quality may be guaranteed by vertical differentiation. Therefore, it will be
useful to introduce policies to encourage firm integration at different levels,
such as in co-operative grower associations, consortiums, national and
international joint ventures and networks.

A second kind of quality improvement is obtained by horizontal
differentiation focused on product design. This has been analysed
exclusively for end products. As with vertical differentiation, it has been
shown that innovation is developed in advanced countries by some kind of
firm integration. Firms in developing countries could upgrade their quality,
as the product life cycle is not a linear phenomenon because of the
existence of networks. This could be the way of understanding the need for
improving quality also in the case of raw and intermediate material.

Product life cycles lead to the need to develop policies in order to
upgrade processing. Exported products along the chains must be analysed
by the location in the national chains. As the demand is changing, the
lifetime of products should be increased by upgrading its characteristics, in



66 Chapter 3

are clear policies, will it be possible to establish domestic linkages with
local firms. Clustering and integration issues, as analysed by some
international trade theories, have shown both possibilities and limitations.
Analysing the nation-based externalities, it has been demonstrated that
there is a need for increasing national productivity as the basis for firm
localisation, which could be supported by an innovative and diversified
service sector. National agribusiness may also face international
competition through imports or FDI. Depending on its development,
alternative policies may be necessary.

When a national agribusiness is well integrated, imports should be
managed as healthy competition to induce improvement in the national
competitiveness. In the opposite case (when national agribusiness is not
well integrated), FDI may be an important instrument to develop the sector,
but, policies should be oriented towards the creation of successful linkages
with national production and services sectors. Firm integration along the
chain is not only determined by the desire of firms to ensure their supplies,
but also to reduce uncertainty in markets. This may be the case for some

agribusinesses where price instability in the input market makes disintegra-
tion an efficient option.  In the local segments of the chain, the oligopsonic

power could increase the possibilities for efficient integration. For small
and medium producers the linkages to international markets may be
considered in an integrated or disintegrated way. Market power of indus-
trialised countries in agribusiness often has to do with the integration of
international commercialisation agents.

Finally, some general orientations for policies which should influence
firm behaviour in agro-industry could be pointed out. First, national
resources endowment in the agro-industry must be evaluated in order to
establish the options for upgrading national firms. Second, quality
development of products must be encouraged, taking into account the

supply of inputs or end products. Horizontal and vertical differentiation
should be clearly defined. Sectoral policies must be able to encourage
quality improvements, giving enough room to solutions developed at the
chain levels, where specific orientations must be provided to firms and
chain organisations. Third, the role of the domestic market must be taken
into account. External competition through imports and FDI must be
considered to promote the competitiveness of national firms, where

learning processes should play an important role.
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fact, by creating a continuum (quality ladder) of quality improvement, but
also by diversifying. Segmentation in the demand side provides the
opportunity for designing new products. Policies oriented towards promo-
ting diversification within the same chain are important. Added value can
be increased by the development ofproduct trajectories and their diversity.

Horizontal differentiation is strongly rooted in the role of domestic
markets. Analysing the role of R&D, it was noted that quality ladders, in
which theoretically industrialised countries are considered as innovators,
could be fostered in developing countries. This could explain the location
of the international chain segments in electronics with the participation of
the NICs. But innovation is here related to the demand side, so quality is
induced by domestic market conditions. If countries' consumer preferences
are so different, they cannot have so much in common to trade. Following
this reasoning it was found that intra-industry trade is limited between
countries with a large product quality difference. Nevertheless, if smaller
countries' firms produce homogenous products based on natural resources,
more trade could be developed because this production is not affected by
the requirement of labour quality. This argument becomes weaker when we
consider that agriculture is increasing the use of more advanced
technologies and the share of homogeneous products exclusively based on
natural resources may be decreasing.

When considering that product differentiation could be demand-driven,
policies have to focus on domestic market development and monitoring of
foreign markets. The domestic market provides an opportunity to face the
buyer directly (another industry or consumer). The more demanding the
market is, the more improvement in quality is required. On the other hand,
monitoring the international demand is of strategic importance, specially
when the market structure is not directly related to the users of the
products. Information gaps require externalities creation, particularly if
products are provided by small and medium sized producers. Joint efforts
of chain stakeholders and the government are necessary and should be
encouraged by policies.

Product differentiation strategies have some limitations when the agents
of international trade are firms of developing countries. Their small
domestic market is seen as a limitation because of the need for economies
of scale and R&D embodied in the products. Restricted innovation
opportunities for new varieties of products and a low quality bias of its
domestic market are other limitations. However, if agents of the
international trade are foreign firms, some of these restrictions may become
irrelevant because the role of the domestic market is to provide labour,
infrastructure and natural resources for foreign investments. Only if there
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3.6 Environmental policies in global commodity chains

If competitiveness enhancing is oriented by a systemic approach, it is
necessarily related to long-term sustainability in a broad sense. Thus
development must be more than economic growth. Competitiveness should
promote development in such a way that economic growth, as well as
human and environmental development, will be mutually reinforcing. For
this reason the environmental dimension must be included in any design of
sectoral policies in global chains. Life Cycle Assessment (LCA) has been
suggested as an appropriate tool that may identify the complete
environmental impact of the production and trade processes in the chain
(Pelupessy, 1998, pp. 13-14).

The method could help to clarify the effects of the policy options to
improve the competitiveness of domestic segments of chains in a more
integral way. It also will contribute to an early understanding of
environmental requirements and menaces coming from the location of
production processes in the chain. Production, information, and technolo-
gical flows along the GCCs go through regions, countries and continents.
Therefore they are influenced by local agents' behaviour in production and
trade processes, by directly involved external agents and also by users of
the products generated along the chain, including the final consumers.

Sectoral policy oriented life cycle assessment
In this section we review the definition of environmental LCA, and some
applications in agribusinesses, in order to discuss its usefulness for policy
making. The Nordic Guidelines on Life Cycle Assessment (Lindfors, 1995,
p. 12), based on work of the Society of Environmental Toxicology and
Chemistry (SETAC, 1991) and Consoli et al. (1993), defines LCA as a
process used to evaluate the environmental burdens associated with a
product system, process, or activity by identifying it quantitatively or
qualitatively, describing the energy and materials used and waste released
to the environment, and assessing their impacts on the environment. The
assessment includes the entire life-cycle of the product process, or the
activity, encompassing extracting and processing raw materials;
manufacturing, distribution, use, re-use, maintenance, recycling, and final
disposal; and all transportation involved. LCA addresses environmental
impacts of the system under study in the areas of ecological systems,
human health and resource depletion. It does not address economic or
social effects. 12

12 In this definition "system" is understood as a complete set of activities needed to
fulfil a given function, the service or benefit provided.
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The LCA method is made up of five components that together constitute a
comprehensive structure: goal definition, inventory analysis, classification,
evaluation, and improvement analysis. Table 3.4 shows a general
description of the sequence and contents of the different components. The
information provided by LCA should identify the key differences in
potential environmental impacts between alternative systems fulfilling the
same functions or the major contributors of environmental effects in the life
cycle of a single system.

In the first case the results of such a study could be used to compare
different systems and select types of impacts caused  by a system which

Table 3.4'. Components of LCA: the constituent steps, results and
discipline

Component Step Indicator Expertise

Goal Determining the Product properties: Technical,

definition application and the depth •Life spans, economic,
ofthe study •Recyclability, etc. social, scientific
Defining the subject of the
study

Inventory Drawing up the process Inventory table System theory,
analysis tree. Entering the process with environmental process

data. Application of the interventions: engineering1)

allocation rules. Creating • Energy, waste,
the inventory table etc.

Classification Selection of the problem Environmental Environmental
types. Definition of profile with effect science

classification factors scores.

Creation of environmental
profile. Normalisation of
the effect scores2)

Evaluation Evaluation of the Environmental Decision-
environmental profile index or judgement making
Evaluation of the
reliability and validity

Improvement Dominance analysis Starting points for Process

analysis Marginal analysis re-design engineering

Source: Heijungs, 1992: 14.
1, Environmental intervention is a change in the environment directly caused by
human activity.
2) Environmental effect means a consequence of the environmental interventions
due to processes in the environment.
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could be candidates for improvements. It could also be used to evaluate the
potential environmental options given by the choice between different
alternatives, and identify impact categories that are not significantly
affected by the choice between potential alternatives.

In the second case differences in the type of impacts and "responsible"
parts of the  life cycle are identified.  Then LCA could identify parts of the
life-cycle, that require further research. These would be candidates for a
technical and economic improvement analysis or a risks analysis that might
be critical in strategic decision-making and provide a common platform for
a focused discussion between parties involved. Since LCA addresses
environmental problems, it could provide information about the importance
of these along the global chain, and the location in different segments and
countries.

LCA is "a diagnostic tool" (van den Bergh et al., 1995, p. 6), which
means that the type of assessment and the required results must depend on
the target groups addressed by the method. Heijungs (1992, p. 9)
distinguishes the following main target groups: those implementing LCAs
(large companies, consulting engineers and consumer organisations), users
of the results of LCAs (consumers, the public and private sectors and other
organisations), policy officials (for product policy in the widest sense of the
word, including environmental approvals, waste policy and innovation
policy) and product and policy designers.

If LCA is applied in GCCs, it should be addressed to a target group
located at the meso level. This includes not only policy makers, but also the
managers of firms involved in the commodity chain and their organisations.
In this case the analysis is focused on the inventory and classification
stages of LCA which could be considered as an LCI (Life Cycle Inventory)
for policy purposes. This is sufficient to derive general guidelines to
improve the overall profile of the chain, which will be part of the (broader)
criteria for policy design.

A GCC involves an input-output system connecting successive stages,
which can be located in different national and foreign regions. Within the
chain, the main agents that carry out the production, trade and service
activities are firms which may be part of horizontally or vertically inte-
grated networks. The global chain involves material flows along trans-
formation stages that interact with the natural system. Different kinds of
impacts are generated on the environment and human beings. These
impacts are affected by different responses of actors to local/regional/
national regulations and the demand side (both firm demands of inter-
mediate products and consumer environmental requirements). Both produc-
tion processes and product design are increasingly influenced by those
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requirements embodied in environmental regulations. The tool that we need
has to influence decisions taken by the firm at the microeconomic level,
when facing the environmental demands on GCC outputs coming from
society. The neo-classical theoretical option assumed by many environ-
mental economists considers the link between environmental resources and
firms in a very simple way, where the latter always maximises profits,
given whatever technological, market and regulatory policy constraints are
imposed on it (Gabel and Sinclair, 1999, p. 2). For this theory environ-
mental problems are always caused by some market failure. Attention is
directed almost exclusively towards policy instruments applied from
outside the firm on market relationships between the firm and other ratio-
nally behaving economic actors. However, environmental damages have
often occurred due to causes that have escaped policy-makers' attention.

One example is the organisational failure that results in environmental
accidents independently of market failure. Gabel and Sinclair (1993, p. 3)
argue that '... The logic that looks for failed assumptions about the neo-
classical model of the market should be carried into the firm. It is
inconsistent, albeit convenient, to assume that markets are flawed but that
firms are perfect...'   Thus,   the    link between environmental regulatory
policy and the allocation of environmental resources is complex, multi-step
and imperfect. Designing regulatory policy is only a first step.

To illustrate the options we will review 'environmentally conscious
business practice' (ECBP), which has evolved 'from reactive to proactive
policies set forth by organisation' (Sarkis, 1998, p. 159). As seen in Table
3.5, where a sample of ECBP practices is presented, different options have
been developed; some of which share components with other systems or
can be stages in different environmental management systems (EMS). All
are useful in solving organisation failures, but LCA offers the best
possibilities for sectoral strategy and policy design, because it can help to
prioritise certain environmental impacts produced along a commodity
chain. In this way firms may be involved in solving the more relevant
problems detected in the chains through the specific applications of LCA

t3and other business practices listed in Table 3.5.
Co-operation between firms is considered as an important step to reduce

environmental problems. Suppliers' screening is one of the recognised
consequences of LCA in business (Haas and Groenewegen, 1996, p. 68),
but it also is recognised that this method does not necessarily assist in
creating co-operation among the actors in wider networks.

I3 Sarkis argues that reactive pressures are typically a result of governmental and legal

regulations. Proactive pressures are associated with constructing and maintaining
competitive advantages in various markets.
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Table 3.5: Major environmentally conscious business practice (ECBP):
description and components

ECBP Description
Components

Design for Design for: Integrates environmental considera-
the environ- •Recyclability tions systematically into the design of
ment •Re-use products, processes and services. It has

•Re-manufacturability to be used mainly in operative and
•Disassembly strategic decision making by
•Disposal companies (Bauman and Cowel, 1999,

p. 116)
Life cycle Inventory analysis It focuses on the analysis of the design
analysis Life cycle costing and is closely linked to design for

Impact analyses environment output. It appraises
Improvement analysis various characteristics of product's life

cycle from the preparation of its input
materials to the end of its use.  It can be
used as an objective tool to identify and
evaluate opportunities to reduce the
environmental impact associated with a
specific product, process or activity
(Sarkis, 1998, p. 161)

Total quality Leadership, Its components are closely related to
environ- Strategic environmental quality subcomponents of standard Total
mental management systems Quality Management (certified by ISO
management Human resources development 9000) (Sarkis, 1998, p. 161)

Stakeholder emphasis
Environmental measurements
Environmental quality assurance

Green supply In bound logistics/procurement This ECBP makes relevant external
chain Materials management relationships of environmental
management Out bound logistics/transportation management

Packaging
Reverse logistics

ISO 14000 Environmental Policy These families of standards have grown
(require- Planning out of ISO 9000 and British environ-
ments)* Implementation and operation mental standards for industry that

Checking and connect in action includes certification. They are
Management review customer driven (Plaut, 1998,9 472)

Based on: Sarkis 1998, p. 164.
* In fact ISO 14000's series are: Environmental management system 14001, Environmental
auditing (14010-15), Environmental labelling (14020-24), Environmental performance
evaluation (14031), Life cycle assessment (14020-4) and Environmental aspects in product
standards (14060) (Miles et al., 1997, p. 365)
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If this fact is considered in the GCC context, it can be associated with
potential gains in competitiveness. Another element that makes LCA
valuable for sectoral policy design is its utility for the set-up of
environmental regulations. When Sarkis (1998, p. 165) analysed the
external influences of the regula-tory environment on firms, he identified
three types of potential situations: remediation, compliance and co-
operation.

In the first case, for instance, the Green Supply Chain can be useful to
guarantee that remediation problems are limited. The compliance-oriented
ambience would influence current practice through adherence to legal and
regulatory requirements. For instance, ISO 14000 may stimulate this to the
extent that the environmental management system may be designed with
the consideration of regulations. If there is a co-operative situation, which
supposes co-operation between industry and its stakeholders, LCA together
with Total Quality Environmental Management and Green Supply Chain
management are proactive and helpful.

Application in agribusiness
A review of LCA applications in agribusiness adds important elements for
our analysis. An initial study was conducted by the European Commission
DG XI Agriculture in order to indicate how LCA might be applied to
agricultural production, to identify methodological difficulties which
require further research and to harmonise the approaches of the
participating institutes (Audsley, 1997). Three alternative methods ofwheat
cultivation were used as case studies, defined in such a way as to introduce
as many issues as possible requiring harmonisation and resolution. These
three systems had different types of farms and production processes.

The LCA objective was to determine the differences in natural resources
use and environmental impact between different production systems with
equivalent functions (Audsley, 1997, p. 3). It was assumed that the system
boundary in agriculture ideally stops when identical products leave the
firm. When the study was developed, it was considered that LCA did not
provide a sufficiently comprehensive framework for the analysis of
agricultural systems, because these have different features than those of
industrial systems. In particular the evaluation of land use, biodiversity, soil
quality and use of ground water is not adequately covered by currently
established impact assessment categories. Classification was, however,
established for biodiversity by distinguishing physical intervention in
nature from its effects on the ecosystem. Changes in soil quality clearly
must be taken into account (Ausdley, 1997, p. 96).
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Nevertheless, if we concentrate only on agricultural production there is an
important restriction. The consequences of LCA application on
downstream segments of the chain could change the weight of impacts.
Early in 1993 a review of LCA applications on agrifood production was
reported by Anderson et al. (1993). They found that as of 1992 several
LCAs had been carried out for food products, but most of these include
only the packaging activities and were often restricted to the used
packaging materials. Contradicting ways to reduce environmental effects
were mentioned and the need for more detailed studies was identified. They
suggested widening the system boundaries and the study  of the entire  food
production system from the agricultural production of food and raw
material up to final waste management, because the consumption of less
packaging material may indicate environmental savings only when
packaging is incorporated in the complete assessment. It may, however,
lead to increased losses of food and the use of more wasteful procedures
somewhere else in the food production system. The result could be an
increased environmental loading instead of the expected environmental
savings (Andersson et al., 1993, pp. 1-2).

Since only a few studies considered the entire food production chain,
Anderson at al. (1993) mentioned the results and experiences of LCA
packaging studies at several stages of the food production system
summarised by Kooijman.'4 This study recommended maintaining the
wider system boundary of the food supply system and using comprehensive
estimates of the environmental effects as a first step to obtain some insight
into the total environmental impacts and into the importance of separating
contributions or interdependencies all along the food production chain. The
analysis may then be limited to the most relevant subsystems and their
dominant effects.

One of the advantages of this step-by-step approach is that initial
estimates may quickly indicate the appropriate level of analysis for
subsequent research on specific parts of the system.  It also provides insight
into the trade-offs of packaging and food spoilage along the chain. The
essential product requirements at different points of the chain may improve
the initial results.

Andersson, et al. (1994, p. 135) presented three methods available to
define systems, moving from narrow to wide system boundaries. They
were the process tree system, which only includes processes and
transportation directly involved in production, use and disposal of the

14 Kooijman, J.M. (1993), 'Environmental Assessment of Packaging: Sense and
Sensibility (manuscript accepted for publication in Environmental Management 1993
(18), mentioned by Andersson et al. 1993, p. 3).
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product studied, the ancillary products and equipment; the technologically
whole system that adds (or subtracts) alternative processes so that systems
fulfilling the same functions may finally be compared; and the socio-
economically whole system, where economic forces and social factors are
added to the technologically whole system, which may be compared,
considering the interrelated flow of materials in a society.

At the GCC level, the definition of boundaries is based on the
transformation of the main raw material characterising the chain, for
instance, coffee or baby vegetables. With the process tree system the
boundaries are defined by segments of the chain. Extensions to include
complementary raw materials can be made to assess alternative processes
or production systems in the various segments of the chain. The whole
socio-economic system can be useful to evaluate the social systems related
to different production methods. These options will be related to general
conditions in the specific chains.

A second issue from the Anderson et al. study (1994, p. 136) refers to
the often quite complex and large food production systems. The definition
of the system boundaries constitutes a problem when focussing on
industrial processing of foods. Difficulties incorporating agricultural
production come from the fact that raw materials used by food industries is
brought in from different countries and sources. A system boundary should
ideally be the boundary between the technological system and nature.
However, primary production of foods and other renewable resources takes
place within nature itself Thus the impact category of land use is essential
and  needs  to be further defined (Andersson,   1998, p.   11). To determine  the
environmental impact of land use, Mattsson et at. (1999, pp. 2-3) proposes
the utilisation of environ-mental objectives for land use to ensure the future
biological production capacity and to preserve landscape values and
biological diversity. They suggest the following indicators for the
production capacity of the soil: erosion, hydrological effects, soil organic
matter, soil structure,  soil PIt accumulation of heavy metals and high soil
content of phosphorus and potassium. In the case of biodiversity a
qualitative description of species affected by cultivation and the aesthetic
value of the landscape could be defined by the choice of crops and
cultivation.

A third problem is the functional unit, which one may argue should be
based on the weight of the product under study. But this is not always
reasonable because the functional unit should ideally be determined by
consumer use and preferences. It may be infuenced by quality aspects of
the products such as keeping quality, texture, viscosity and nutritional
value (Andersson et al., 1994, p. 137).
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In the fourth issue, system allocation of environmental impacts introduces a
special problem when LCA is applied in agriculture. Crop rotation in
agricultural production should be seen as one indivisible process and all
crops in the season are, therefore, co-products in this process (Andersson et
al; 1994, p. 136). Thus a crop can benefit from either the previous crops or
the input applied to the previous crop (Andersson, 1998, p. 11).

To apply LCA in a global chain, a review of the general strategy of its
application to food systems is instructive, as may be noted from two LCA
studies of food systems developed by the Swedish Institute for Food
Biotechnology (SIK). The first is on ketchup production, which included a
screening LCA to clarify the "hot spots. ofthe system (Andersson, 1998, p.
16). Due to the fact that this study was conducted for the Swedish Waste
Research Council, the scenarios were related to packaging options and
household storage time. The "hot spots" obtained included packaging and
processing, so the assessment had two additional extensions: one was to
compare the effects of alternative packaging systems and the other was to
assess the consequences of varying the geographical location of the
production process. In this experience the first step of LCA screening
enabled the researchers to determine how to extend the analysis. The other
SIK study was Mattsson's research (1999) on the effects of organic
methods in agriculture, which made it possible to evaluate different
applications. The LCA was carried out for carrot purde and a cereal-based
baby food where the agricultural production is the organic part of each
system. Organic production is compared to a comprehensive method in the
first system and to a conventional method in the second. In these
applications not only is the agricultural method ofproduction assessed, but
the rest of the systems is also covered, this may lead to non-intuitive
outcomes.

Sectoral applications
At the GCC level we may distinguish two kinds of issues which determine
the LCA application for sectoral policy and strategy design in agrifood
systems. First, with respect to the nature of the chain, it is important to
understand that the production system analysed is composed of firm
production systems that are connected in order to produce an item or a
variety of items. For policy and strategy design the relevant product to be
analysed must be defined. This is so important because LCA is applicable
for assessing production processes with different outputs that have the
same function for the user. It is also important to take into account the kind
ofparticipation of the national chain sector in the global chain.
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Requirements from the demand side and its implications on the chain's
competitiveness have to be analysed in different ways  if the national chain
is a raw material supplier or if it provides end products. When it deals with
the production of raw material, consideration must be given to the end
product design for which the product of the chain is finally used.
Downstream buyers will also assess their input in terms of a better
environmental profile. But when the national production consists of end
products, attention should be given to the quality of their raw materials,
since it may affect the quality of the environmental characteristics of the
product. It will be difficult to establish marked differences in the focus on
either inputs or the product itself. Both are important, but in the context of
the global chain strategic choices should be distinguished. At the inter-
national level this analysis may have important consequences on supply
location and competitiveness ofraw material suppliers.

The second kind of issues is related to the chain's surrounding condi-
tions that will determine the depth of the analysis. The firm's environmental
objectives are not only related to improving competitiveness in markets,
but also to making their activities sustainable in the social system. In this
way the environmental regulations applied in their host country/region or
local community should influence the kind of LCA application. The firm's
surroundings determine its position when facing environmental concerns,
thus making it possible to have reactive or proactive attitudes.

Another important element is chain organisation. If there are co-
operative activities between firms within the chain some positive
externalities could be found to make firms able to face environmental
concerns under better conditions. Environmental data or alternative
technologies could be available if the organisation of actors is present
within the chain, where innovation capacity is also important. LCA
application is an excellent tool to assess alternatives, but it depends on the
innovation capacity within the chain. If there are firms that develop R&I)
activities, it is likely that the available options to analyse sectoral strategies
are better. If R&:D action is limited, LCA possibilities are likely to be
narrow.

3.7 Concluding remarks on the application of global chain
analysis for policy design

In this chapter we have argued that the GCC approach is an adequate
instrument to design agribusiness policies and strategies, not only because
of its own characteristics, but also because of the possibilities it offers to
include recent methodological advances in international trade theories,
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systemic competitiveness and environmental life cycle assessment, which
appear to be useful for the development of sectoral policies.

Policy design within the global chain framework provides the
opportunity to analyse national agribusiness in a more comprehensive and
structured way. The diversity of alternatives in which the national segments
are related to the international chain may be considered either as raw
material, intermediate or end products suppliers, or as a host to foreign
direct investments. The approach makes it possible to establish strategic
guidelines for policy purposes where the quality of participation in the
chain can be determined. This results form the role that the national chain
has and its position in the international chain's hierarchy, which determine
the market power of the different agents. Access to the most profitable
activities is verified in terms of production quantity and quality, but they
are the result of the capacity to organise the networks within the GCCs.
The quality of participation leads to the discussion of competitiveness on
the international and national levels. International dynamics may cause
changes along the national chain not only due to requirements related to the
product, through the demanded quantity and quality, but also due to
changes in the position in the networks. The approach helps to analyse this
international dimension ofcompetitiveness in an explicit way.

The national dimension of competitiveness  in the GCC  will  be analysed
in a systemic sense. As we have argued earlier, specific agro-industries are
part of an overall national setting which determines the sources of
competitiveness. Firms are the agents that create competitiveness, but they
are playing with inside and outside factors. This fact is captured very well
by the systemic approach through the interplay of the meta macro, meso
and micro levels. This research concentrates on the meso and, to some
extent, the micro levels.

The relationship between the national sources of competitiveness and
the international dynamics is clarified through the support of relevant (old
and new) trade theories. Competitiveness may be influenced by
comparative advantages, but not exclusively. Strategic investments to
complement resource endowments may be necessary to build up
possibilities to maintain stable international trade flows. The importance of
quality in production is increasing. Vertical differentiation is obtained
through the development of R&D activities, while horizontal differentiation
should be considered when markets are segmented. Raw materials,
intermediate and end products may follow a trajectory of quality
improvement which forces firms to upgrade production along the chain and
which may improve their competitiveness.
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As part of the international financial flows, foreign investments of multi-
national companies must be considered in a factual way, but they could
also be considered as a development objective. The impact of these invest-
ments on national agribusiness, must be taken into account by sectoral
policies. Depending on the type or strength of the national agribusiness
these investments will compete against national companies or may
integrate the national production in one way or another.
Part of the dynamics that may affect the participation of national agro-
industries in global chains and its competitiveness is increasingly related to
the environmental dimension. Environmental Life Cycle assessment makes
it possible to detect environmental problems and options for solutions. In
the international chain context, these possibilities could lead to an inven-
tory of environmental impacts which would enrich the competitiveness
improvement agenda of the sector involved, but they also can lead to the
assessment of optional production processes in the different segments to
improve the environmental profile and the competitiveness ofthe chain.

In GCC policy design, the application of LCA or LCI  may lead to the
need for environmental management at the driving force level of the
chains. Environmental concerns may come from the demand side, where
consumers' preferences will affect the environmental profile of end pro-
ducts and where downstream segments may consider this requirement early
and transmit it to the rest ofthe chain. The concern may also come from the
supply side, where enterprises will tend to organise their supply chain in
such a way that environmental input requirements are met. In upstream
segments a firm's competitiveness is affected by the environmental
strategies of downstream agents. Competitiveness policies must include
this, as it often emerges in the market without a clear relationship to price
movements. Another source may be that local, regional, or domestic
institutions also apply pressure on firms and industries as a whole. One
should recognise that these systems, are increasingly affected by agents
outside the business sphere, such as local, national and international
environmental organisations, interactions with other production or social
processes. The differences between supply value chains have to be
recognised, and policies should encourage the firm to change when
required to do so by its surroundings (Roome, 1998, pp. 260-7). Finally,
GCC policy recommendations obtained from LCA which take into account
the environmental concerns of agents, may determine the kind of tools to
be used to promote defensive or pro-active changes in production processes
to enable them to become a source of competitiveness.

In this chapter the discussion has been carried out at the theoretical
level, but in the application stage the political economy dimension must
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also be taken into account. In all three case studies we will emphasise this
aspect. The theoretically best policies are often far away from being
socially acceptable or are not the responses that may be appreciated by the
market or political structures. Competitiveness of national chains is not
only related to the domestic policies applied, but also to those of foreign
states. Therefore, in policy analysis, and as in the case of this research,
from a developing country perspective, the identification of the governance
structures of the chain and their relationships with the national and
international policies are very important and must play a major role in
policy design. To conclude this theoretical and methodological framework
chapter, we will explain the method applied in the case studies to be
presented in the next four chapters.

Working methodfor case studies
The method which we will apply in the case studies and their further
analysis is a four-step approach which may be summarised as follows: first,
we will analyse the structure and dynamics of the global chain, focusing on
its four fundamental dimensions (the input-output system, location,
institutional framework and governance). The results will make it possible
to identify the main actors and mutual relationships in the chain, using the
different international trade theories whenever applicable. The outcome
gives a first indication of the important challenges and opportunities for
profitable participation from the perspective of a developing country. A
second level of analysis will be the Costa Rican national chain and its
competitiveness. The behaviour of micro and meso domestic actors will  be
assessed and the way both international chain dynamics and traditional
sectoral policies affect this will also be examined.

The environmental evaluation of the national chain, the influence on
competitiveness and the effects of regulations and domestic policies will be
the third step. The results should be integrated with those from the study of
the national chain (step two) to come to more precise conclusions on
sustainable or systemic competitiveness within the chain. A fourth and final
step will be the comparison of the main outcome of the three cases and the
analysis of the possible policies to enhance systemic competitiveness from
a global commodity chain perspective. We have used secondary sources
extensively, while primary data from fieldwork will be specifically used in
the second and third step of the cases. In step four we will include the
stakeholders' feedback to evaluate the proposed policies. In all steps
whenever possible quantitative indicators will be applied where needed.
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Production and trade in the global coffee chain

4.1 Introduction

The operation and competitiveness of the Costa Rican coffee sector are
strongly affected by the dynamics of international coffee chains. This inter-
national dimension is analysed in this chapter, following the GCC approach
as discussed in the preceding Chapters one and three. Natural conditions
and world development polarised the structure of the international coffee
chains. Historically the input-output system was organised in such a way
that first the tropical colonies and later the new states were in charge of
providing the raw material (green coffee), while imperial and later the
developed countries managed international trade and further industrialisa-
tion of the commodity. The colonisation process expanded coffee produc-
tion from Ethiopia and Sudan in Africa, to Java and Ceylon in Asia and the
Antilles. Slave labour was first used in Martinique (a French colony) to
boost coffee cultivation, which spread to other Caribbean areas, Central
America and Brazil during the 198 century. In the second half of that
century Brazil became the dominant exporter on the international markets.

At first, the demand for coffee was clearly stimulating the supply with
increasing areas for production. However, there was an excess during
1896-1908, due to the impact of Brazilian production. Agriculture
profitability was related to extensive production based on low-cost
technology and increasing prices resulting from growing consumption
(Samper, 1994, p. 17). Intensive production systems based on small bushes
with a shorter production cycle, higher density of plantation and intensive
use of agrochemicals were introduced in Kenya and Costa Rica during the
post Second World War period. This intensive system became generalised
in Latin America when Colombia and Brazil adapted intensive production
methods during the 1960s (Daviron, 1994, p. 45). In the 19803 extensive
production re-appeared when Vietnam and other countries significatively
increased their production areas.
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Multilateral supply restrictions, proposed by Brazil, were introduced during
the first decades of the 20th century (Samper, 1994, pp. 17-18). The
restrictions could not prevent price reductions, but they helped to start
negotiations between grower and consumer countries which stimulated the
increase of coffee areas in Africa, Asia and Latin America. Technological
innovation was unevenly spread geographically. This implied increasing
costs, debts and vulnerability for many small growers. In the second half of
the 20th century world production had increased faster than coffee exports.
This occurred because the growth of domestic consumption in producer
countries (13% in 1960s, 18% in 1970s) had been higher than the growth of
demand in the US and Europe, which was partially reinforced by the
growth of the Japanese and Korean markets (Samper, 1994, p. 19; de
Graaf, 1986, p. 31).

As we have seen in the chapter on the methodology used, for the
analysis of the chain structure and dynamics, four basic dimensions must
be studied: the input-output system, the locational pattern, the institutional
context and the governance structure. The results may explain the develop-
ment of coffee activities and the international distribution of labour among
the countries involved.

In Section 4.2 we analyse the input-output system of the chain and the
role of the agents in the different segments. Section 4.3 treats the inter-
national locational pattern and Section 4.4 the international institutional
dimension. The governance structure and its effects on the value distribu-
tion in the coffee chain are analysed in Section 4.5. The positioning of
(agents in) core and periphery countries in the chain is discussed in Section
4.6. A final Section 4.7 will include the conclusions ofthe chapter.

4.2 The international input-output system

In order to understand the current role of grower countries within the global
coffee chain, the input-output system must be examined along with the
different nodes that comprise it. The international division of labour within
the chain may be obtained through the distinction of its components in a
logical sequence that goes from raw material production to end products. In
addition the input-output system helps to identify the main agents
participating in each segment. The coffee chain, as usually analysed,
constitutes an abstraction as agribusiness includes differentiated raw
materials and end products. Each end product has its own chain, but most
of them have the same general pattern as described in this section. Figure
4.1  shows the main components of the coffee chain, which includes all  the
steps from the transformation of coffee berries into end products.
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Figure 4.1: International division of labour in the global coffee chain

<   ture     <.: -,   n             ''  Agricul-    X  processin " co        Roastin nsumpti 

Export Import
% %

countries by countries byExported Roasted/traded

income level income levelgreen coffee coffee
1993/94 1998/99 1993-1997

Low income        27          34 High income            93
Lower-middle 45 37 Lower-middle 3
Upper-middle 28 29 Upper-middle 3

Source: World Development Report, 1997 (income level), OIC, 1999 (exported
green coffee), and United Nations, PC-TAS (value of roasted coffee traded).

In general, it may be observed in Figure 4.1 that the process has a
hierarchical international division of labour: activities ranging from coffee
growing to green coffee exporting are activities located in developing
countries; activities including green coffee importing to consumption are
found in developed countries. According to Talbot (1995, p. 118), the
input-output system of a coffee commodity chain should be exclusively
based on this condition,  but this implies that the emergence of new market
niches and new types of production relationships could not be explained,
because input-output systems are just a first step in understanding the
development of the coffee chain. This is also why the natural monopoly of
the tropical coffee growing countries gives them so little market power.

For our purposes, we need to trace the input-out system of the
international coffee chain in such a way that the effects of market
segmentation (product and input differentiation) may be distinguished.
Therefore downstream in the chain more details about the intermediate and
end products should be examined, along with the nature and position of the
main actors and their functions.
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Do coffee growers produce a standardised or differentiated product?
Coffee berries are differentiated by natural conditions such as altitude,
latitude, and volcanic soil. l'here are two main varieties: Arabica and
Robusta. Each has its own unique flavour and texture, conditioning the
kind of input-output system used and the vertical differentiation found in
the upstream segments of the coffee chain.  For the two varieties of coffee,
there is a grading system based on source, origin, nature and quality of the
product. Arabica includes Colombian Milds, Other Milds (wet milling) and
Brazilian Mild. But also these types can be differentiated by grade and
flavours of coffee. A country's competitiveness is determined by natural
conditions, production infrastructure, accumulated knowledge and
domestic chain organisation. Natural conditions may be the basis for
horizontal product differentiation in downstream (industrialised) segments.

Different qualities are used in blends designed by roasters and
recognised by consumers. But this natural or initial differentiation does not
automatically give market power to coffee growing countries because for
each variety of coffee, different countries supply a more or less homo-
geneous intermediate product. As Lord (1989, p. 369) argues: 'Commo-
dities become horizontally differentiated when importers differ in their
choice of geographical origin of the good as a result of attributes related to
the export of a product, despite the possible absence of quality variations
from country to country'. Major producing countries such as Brazil and
Colombia had some market power in the past.

The usual behaviour of coffee importers is to diversify among supply
sources, either because they have a preference for a variety of attributes
offered by different exporters, or because they want to reduce the risk of
supply irregularities related to the dependence on a few sources. Thus, the
possible advantages of vertical differentiation for growers are reduced by
horizontal differentiation developed by industrials. The move towards
varietal niche markets both differentiates product and spreads it at the same
time. Growers in most Latin American coffee chains are suppliers of a
horizontally differentiated standardised product (Arabica coffee), with
which they are competing against each other as producers of Other Milds
and Colombian Milds, the raw material for brand blends. Prices are related
to vertical (natural) differentiation and quality. Growers also exploit the
natural advantage of Arabica which is considered as of a higher quality
than Robusta. BY supplying this variety they may participate in vertical
differentiation. The current sources of changes in the global coffee chain
are to a large extent the results of the emergence of "quality niches" related
to vertical integration. Examples include specialty coffees related to
localised origins, fair trade coffee related to the social organisation in
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agriculture, and the environmentally friendly varieties, where organic
coffee is the best known. The question is whether the returns accrued
through horizontal or vertical differentiation produce higher net revenues
for growers.

Quality management by co#ee millers
Much of the quality of the exported green coffee is determined by its first
processing. In some countries, coffee growers dry their own berries and sell
these to exporters as parchment coffee. This means that there has been a
certain vertical integration  of the grower with  a part of the first processing
segment of the chain (examples in Brazil). In Costa Rica and other Latin
American countries, processing constitutes a completely separate segment,
covering the recollection of the harvested coffee berries, the transportation
to the mills, as well as the complete processing, which includes the first
sorting (grading) in order to obtain parchment coffee and the further
elaboration of green coffee. The segment is composed of firms with large
plants.

Local commercialisation may be through free or regulated markets. The
first option means that coffee growers sell the coffee to the middlemen,
mills or export firms. The second option is applied, among others, in Costa
Rica where there are no market transactions as such and the growers
provide coffee to the mills on consignment and receive advance payments.
The final price is determined at the end of season,  in a regulated regime,  by
the use of a cost model, often including a fixed profit margin for the coffee
mills.

The milling process plays a decisive role in the definition of coffee
quality. Coffee berries coming from growers have a natural quality as a
result of natural conditions and plantation management, but poor
processing could make this quality unacceptable to international markets.
The berries should reach the mills within 24 hours of picking. Quality
control at the mills implies the following steps: inspection at the point of
entry, quality classification, storage, pre-cleaning and dust removal, hulling
and polishing, grading by size and density, and finally sorting the green
coffee beans for export.

Export and import activities: physical andfinancial intermediation
International commercialisation from coffee growing countries can be
carried out with open or closed systems. In an open system the private
sector is in charge of the exports, as in the case of Costa Rica and
Colombia among others. Closed systems used to operate in countries where
export activities were controlled by government agencies; such were the
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cases of Brazil, Kenya, etc. Costa Rican regulations establish that
independent specialised private agents must carry out the export activities.
Therefore the mills cannot export directly as they must use the export
firms.

International trade of green coffee means more than just selling and
transporting the commodity from one country to another; it includes
product and financial transactions (CCI/UNCTAD/GAIT, 1992, pp. 72-8).
Therefore, markets that connect grower- to consumer countries may
include a wide variety of institutions and agents. In commodity (physical or
spot) markets the main agents are exporters, importers and roasters. Roas-
ters and importers base transactions on the quality assessment of coffee and
also pay careful attention to end products and consumer preferences. This
position makes it possible to influence the international chain governance.
Prices are not only determined by physical supply and demand.

Between exporters and importers we also find the futures market ofNew
York for Arabica coffee and London for Robusta. In these markets there
are movements of financial assets where agents have their own role in
buying and selling coffee, but mainly with no intention of receiving and
managing the coffee physically. In fact, their market credibility is strictly
based on selling future deliveries and the expertise is related to the capacity
to interpret the behaviour of the market  in the future. Speculators have  an
important role in futures markets. In recent years this market has attracted
other financial agents not specialising in coffee transactions, that have
introduced a much more speculative type of behaviour. The same coffee is
being sold and bought several times and therefore the value of the Arabica
futures market transactions is more than ten times that of the spot market
and five times  in the case of Robusta. Price fluctuations of futures markets
may affect those ofthe spot markets considerably.

In the past small sized importers or merchandisers used to buy coffee
abroad and deliver it to the consumer country. Now internationalisation has
limited this activity to large enterprises that buy abroad and deliver coffee
directly to roasters on a time-contract schedule. These firms may have
warehouses in deposit or free zones of developing countries
(CCI/UNCTAD-GAIT, 1992, p. 97). But, merchandisers have recently
reappeared with the emergence of gourmet and speciality niches, which
may be seen as a counter-tendency to concentration within the coffee chain.

Cofee roasters, consumption and market niches
The Coffee Exporter Guide (UNCTAD-ICI, 1992, pp. 153-6) distinguishes
three main end products: roasted beans, soluble coffee and coffee beve-
rages. Each type is the result of the activity of different agents, and they
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imply different coffee market structures and business organisations.
Horizontal or vertical differentiation is present in this segment which to a
great extent is brand-driven. Coffee consumption markets are dominated by
a small number of strong enterprises using large-scale marketing strategies
with their own brands.

The roasted coffee market is less concentrated than that of soluble
coffee, but recently some multinational companies have acquired indepen-
dent roasters and the increasing industry rationalisation has caused small
roasters to buy their coffee through big importers that offer security of
supply. The fact that most of the roasted brands of coffee are blends from
different countries is a barrier for producers entering the retail market.
Colombian Milds is an exception, because Colombia has developed its
vertical differentiation based on country origin, as a result of its market
power as a supplier and its differentiation marketing strategy. Nevertheless,
this coffee is still roasted and sold in the consumer countries and not in
Colombia. The emergence of roasted coffee niches is a particular event that
has occurred in recent years (Diaz, 1998, pp. 34-5). Niches such as gourmet
and speciality coffee have emerged in the US through coffee house chains.
In fact, it has become a specific industry whose rules and promotion have
been organised by the American Specialty Coffee Association. In Europe
there is a similar tendency and it is also reported that fine coffees are
affecting the soluble market in Great Britain (Coffee and Cocoa
International, 1996, #15, p. 16). In other countries instant coffee has been
introduced recently (Tea and Coffee Journal, 1994). More vertical
differentiation options for growers are emerging through these trends, as
consumer tastes are beginning to distinguish coffee origins.' Additionally,
specialisation in specific origins has made the relationship with small
roasters attractive to retailers (Coffee and Cocoa International, 1996, #3, p.
19).

Two multinational companies (MNCs) dominate the soluble coffee
market: Nestld and Kraft General Foods. They are present in almost all
national markets, but there are also big national enterprises such as Proctor
& Gamble in the US. The first two MNCs mainly produce soluble coffee in
their own plants. There are manufacturers which also produce secondary
brands or are specialising in bottled coffee. They have ties with
supermarkets that usually are not interested in direct contact with coffee-
origin producers. Four soluble coffee segments are distinguished:

 

For example, the British firm Lion Group has focused its sourcing in Brazil. Central
America and other African countries (Coffee and Cocoa International, 1996, #5: 16).
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> Liofilizade brands (superior value): Nest16 and Kraft-General Foods
dominate this market segment. Brazil and Colombia supply the raw
material for this type of coffee requiring a high proportion of Arabica
coffee.

> Standard brands of coffee dried by pulverisation: the coffee is processed
in order to obtain agglomerates.

> Cheap mixtures of dried instant coffee, which are mainly imported  from
green coffee producer countries. There is a lot of competition among
suppliers  due to the excess of production capacity.

> Decaffeinated coffee is made from dried soluble coffee by pulverisation
(grinding).   It was very popular in the US in the 1980s and before, but
its consumption has been reduced because of health concerns about the
solvents used in the production.

In Japan cold canned or bottled coffee beverage have been introduced
recently, while the production of concentrates is emerging in some
producer countries. Domestic markets in producer countries provide
another space for augmenting coffee consumption. Not many studies have
been done on this issue, but a general assessment would show that
generally low quality coffee is consumed in producer countries. Many
types of coffees that cannot be traded in international markets are
consumed in domestic ones. These markets may become important for
growers as an opportunity to sell smaller quantities and lower qualities of
coffee. However, some producer countries such as Brazil and Costa Rica
have shown enhanced per capita consumption and increasing local demand
for better quality coffees due to international tourism and the influence of
internationally highly qualified brands:

4.3 Geographic location of the global coffee chain

As we have seen in the previous section, the coffee industry includes a
sequence of processes going from agricultural, agro-industrial to industrial
stages. As we have seen in the earlier chapters, there is a tendency for the
chain structures to be transformed from a bipolar (core/periphery) nature to
include a semi-periphery area. This means that some core production and
trade processes could be transferred from developed to developing
countries, probably the most developed ones. We will see if such a

2 Strategic competitiveness polices should pay attention to domestic markets. If con-
sumption in domestic markets is quality driven, international competitiveness of coffee
end products improves. This will make it possible to diversify the supply sector and face
the increasing competition of external brands of roasted coffee in local markets.
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movement could be observed in coffee chains. Inasmuch as coffee
agriculture is carried out by the exploitation of absolute natural advantages,
some inflexibility will be present in the chain. Because of the time
constraint in the milling process, agro-industrial stages must be located in
the grower countries. Only industrial and trade processes could be moved
from the grower (developing) country' s  area.

The location trends of the main processes of the coffee chain will be
examined in detail in this section. Origins and destinations of products
generated along the chain will provide an initial idea about the
specialisation within the chain. International trade statistics show the
international flows of coffee products such as green coffee (raw material),
decaffeinated green coffee (raw material with additional processing), and
the manufactured products of roasted and soluble coffee and concentrates.
The following analysis of international flows is based on the Trade
Analysis System (TAS) Data Base, from the International Trade Centre
(UNCTAD/WTO), which includes the detailed data of 84 countries. More
exhaustive statistics are available from ICO and FAO and will be used to
analyse the inter-country flows in more detail. A geographically more
precise picture of the global coffee chain (with more than the main
segments of Figure 4.1) is presented in Table 4.1.

Agriculture and first processing or milling are shown as raw material
production in the chain. The second stage, called international commodity
trade reflects the international flow of raw material. The third stage is
called industrialised coffee trade, and includes decaffeinated green coffee
and all kinds of roasted coffee. The fourth stage is consumption. In this
way, locational patterns can be shown by the use of available statistics.

Agricultural production, processing (coffee milling) and decaffeinating
by variety are located in the raw material segment of the chain. As
explained above, this reflects the specialisation based on natural
advantages. Geographically, the production of green coffee is located
mainly in developing countries. Table 4.1 shows that Mild varieties amount
to half of the production. South and Central American countries produce
over 80 per cent of Colombian and Other Milds. Brazilian Naturals are
dominated by the production of Brazil. Africa has a low participation in
Brazilian Naturals and Milds, but it shares dominance in Robusta
production  with  Asia. The increase in production  from  nine  to  14  per cent
of Asia in Other Milds implies a diminishing participation of tropical
America.
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Vertical integration of the circuits is presented in the international trade
figures of green coffee. Two kinds of coffee are being traded: non-
decaffeinated and decaffeinated. Non-decaffeinated green coffee dominates
international trade (78%). Decaffeinated coffee is analysed as a part of the
next industrialisation stage in the chain, due to its additional processing.

As seen in Table 4.1, the main value flows of non-decaffeinated green
coffee for the 1993-1997 period went from American Producer Countries
(AMP) to Europe (EU), American Non-Producer Countries (AM) and in a
lesser extent to Asian Non Producer Countries (AS). There are also
significant flows from Asian Producer Countries (ASP) to Europe. There is
a considerable  flow of re-exports of green coffee  GO% of total green coffee
exports). The existence of this trade among European countries must be
pointed out, and countries of the European Union dominate this kind of
flow. Germany is the most important re-exporting country, followed by the
US, Belgium and Luxembourg. Singapore has also an important role in re-
exporting green coffee.

The stage of industrially processed coffee includes data of decaffeinated
green coffee and roasted coffee. Decaffeinating is only applied to a small
part of the coffee produced. It amounted to around four per cent of the
green coffee traded in 1993-1997 (reported by TAS). The US is the most
important market because during 1993-1997 it imported 52 per cent of the
decaffeinated green coffee. As seen in Table 4.1, the main international
flows are from European Countries to Non-Producer Countries in the
Americas (39%). Germany dominates this flow, specially to the US. The
intra-European market flows correspond to around 31  per cent. Flows in
the Americas from Producer Countries to Non-Producer Countries account
for  12  per cent where Mexico is dominating. Flows from Asian Producer
Countries to Europe account for six per cent where Indonesia is the main
exporter. European countries dominate this kind of trade; around 70 per
cent comes from Europe.

The roasted coffee trade is found downstream in the chain. Table 4.1
shows intra-industrial trade dominating, to the extent that most of this trade
took place within Europe and between Europe and Non-Producer Countries
in the Americas during 1993-1997.   The most important flow occurred
among European countries (78%), where Germany, Belgium, and Italy are
the most important traders. Roasted coffee traded between Non-Producer
American countries accounts for nine per cent where the US has the
dominant position, but also Europe exports roasted coffee to this
destination, accounting for four per cent, due to the strong participation of
Sweden. Similar flows are present in the trade of coffee extracts. Around
60 per cent ofthe trade goes to Europe where inter-European trade amounts
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to  40  per  cent; Asia imports are around  16  per  cent and Non-Producer
Countries in the Americas around 14 per cent.

Different types of coffee end products are present in the consumption
segment where market segmentation (niches) and product differentiation
are very important. Although consolidated statistics are not available, the
information of the table covers the following kinds of end products:
roasted, soluble, decaffeinated and concentrated coffee. Coffee consump-
tion is thus concentrated in importing countries (75% of the production).
Europe is the most important consumer region, concentrating 59 per cent of
the imports, and the US is second with 23 per cent. Soluble coffee
(estimated at 8%) is mainly consumed by importing countries (ICI-
UNCTAD/GAIT, 1992, p. 107). Decaffeinated coffee has some impor-
tance in only a few countries, as in the US where consumption reached 23
per  cent  at  end  of the 1980s,  but it seems  to be lower  now. In Europe  the
presence ofthis coffee product has been varying as shown in Table 4.1.

International trade flows show us that despite the natural monopoly and
supply differentiation, grower countries could not control the production
and trade of the more elaborated and higher value added coffees. There is
even an increasing competitiveness of non-producing countries in the re-
export of the raw material. Actually these countries already export more
green coffee than all African producers together.

4.4  Institutional and policy dimensions

In this section the discussion will focus on the international policies and
institutions, while the specific national ones will be analysed for Costa Rica
in Chapter five. According to Talbot (1997, pp. 59-60) three types of rents
may be distinguished in global chains: first, monopoly rents through
monopolisation of particular nodes, accruing to participants which are
usually multinational corporations. Second, strategic rents accruing to
participants through the control of flows between nodes. This is usually
related to international cartels such as OPEC (Organization of Petroleum
Exporting Countries) or ICA (International Coffee Agreement) quotas; and
third, resource rents accruing to owners of scarce resources, such as higher
altitude volcanic soils. The co-ordination along the chain is influenced by
institutional factors, government policies and firm strategies. Government
policies affect the options that private enterprises and other actors have
when doing their business in the chains. We will discuss the two principal
institutional issues of the coffee chain, which are the long lasting
contradiction between grower and consumer countries and the effects of
national macroeconomic policies.
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The first boils down to the historical dispute of strategic rents, while the
latter may affect the generation of monopoly and resource rents and their
distribution. Daviron (1994, pp. 49-71) distinguishes three historical stages
reflecting the general changes in the dispute for strategic rents. Before the
1930s the first most influential agents of the coffee chain were the
American and European trading houses. They arose from among a
multitude of growers, middle agents and small coffee roasters. Daviron
calls this stage the commerce houses oligopoly. These agents obtained their
influential position by providing a warehousing function which let them
influence international prices:

A strategic dispute emerged as Brazil became the biggest supplier of
green coffee and started developing its warehouse capacity  from   1906  to
1927 in order to establish a supply-side control. Daviron calls this the
Brazilian monopoly period (1930-1958). Brazil assumed the role of "resi-
dual supplier" intending to maintain its exports as the difference between
world imports and world production. This position, however, eroded as
other countries increased their participation in international markets, parti-
cularly Colombia, which did not accept to share the costs of a market stabi-
lisation programme.4 During that period the consumer countries showed
two different international strategies. First during the Second World War
the US became a monopsonist to Latin-American supplies, resulting in an
international agreement between grower and consumer countries.  In  1940
the US and the Latin American countries signed the Latin American
Agreement, establishing export quotas to the first mentioned. The second
stage was headed by the European imperialist strategy, which used
discriminating mechanisms against certain imports. France developed the
most important change through shifting the consumption from Latin
American Arabica coffee to African Robustas within a period of about 25
years (1930-1957). This enabled (former) French colonies in Africa to
increase their share in international markets. As a result of these tendencies,
a third period could be distinguished: the co-operative oligopoly period
(Daviron, 1994, p. 53). This is related to the consolidation of the
International Coffee Organisation (ICO) in 1962, composed of grower and
consumer countries. The agreement was based on the existence of a unified
market, the co-operation between countries with similar export policies,

3       In Brazil, which produced 75% of the world's production at the end of 198 Century,
exports were controlled by clearing houses, where the top ten controlled 71 per cent,
and the first five 53% of the export (Daviron, 1994, p. 49)
4  Brazil intended to build up a co-operation scheme with other Latin American
countries, mainly Colombia,   in the context  of  the 1929 crisis,  but was unsuccessful
(Daviron, 1994, p. 50).
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Brazil's role as residual supplier, and the evolution of traders and coffee
industrials. Trading houses and small roasters lost their position in the
chain in favour of multinational traders and industrialised companies.

Nevertheless, producer countries made some incidental efforts to
improve their position in the international commercialisation arena during
the 1980s. Pelupessy (1993, p. 45) mentioned the experiences of Ivory
Coast stabilising its coffee income for some time by the operations on the
futures market, and of PANCAFE. The latter was a company established by
Brazil, Colombia, Mexico and Central American countries, which
participated in the futures market to influence the coffee prices. The
company was closed due to mismanagement and pressures from the
Commodity Futures Trading Commission of the US.

Structural problems were already affecting the international market prior
to the crisis  of 1989 (Pelupessy,   1993,  pp. 40-1). First  is the accumulated
global overproduction which during 25 years fluctuated between one third
to three fourths of the world coffee production. Second, the allocation of
export quotas by the ICO was based on the historical distribution of
production shares. It caused the gaps between supply and demand per
variety (Arabica and Robusta) and the difference continued to increase.s A
third problem was the low elasticity of both supply and demand affecting
price stabilisation. Finally, we may mention the emergence of considerable
coffee flows outside the market quota given by ICO, to non-member
countries and non-producer developing countries as Singapore. All this
made it difficult to control the international markets and led to the collapse
of the ICO agreement and the start of the liberalisation and privatisation
trend. Producer countries began to reduce the participation of the State
institutions in the coffee production and trade. Important examples of this
process were the reduction of INMECAFE's role in Mexico (1982); the
elimination of IBC in Brazil (1990); and changes in FEDACAFE in
Colombia, and the abolishment of coffee marketing boards of Uganda,
Cameroon and other African countries. Meanwhile, private (multinational)
industrial roasting and soluble coffee companies were increasing their
control through continuous national and international concentration
processes.

The strategies of multilateral financial institutions and the corresponding
reorganisations of peripheral states played also a major role  in this process.
Structural Adjustment Programmes pushed by the World Bank and IMF
did have much influence on reducing state regulation in the early stages of
the commodity chain until the coffee crisis of the early 1990s.  With this

s  The market assigned better prices to Arabica coffee, while ICO's indicative price
was pulled down by Robusta prices.



94    Chapter 4

crisis the international institutions supported the generalised export
strategies of developing countries, which encouraged non-traditional and
traditional exports as well. Thus countries such as Vietnam, Thailand and
Honduras obtained a growing participation in the international coffee
markets and strongly increased their green coffee exports in spite of the
world wide oversupply ofthis commodity.

During the 1990s it became clear   that the institutional system   of  the
coffee chain was affected by a renewed dispute between producer and
consumer countries. The general liberalisation trend was broken by the
emergence of a co«#ee-producer's cartel ACPC, (Association of Coffee
Producing Countries) in August 1993, which intended to fight the long
lasting crisis of constantly decreasing international prices. Different
retention schemes have been applied by ACPC during the 199Os, but these
had an insufficient effect on the international price fluctuations. One of the
last efforts of coffee producing countries was oriented to affect the global
supply in volume and quality terms. In 2002 the ACPC implemented a
programme to eliminate lower quality coffee, in order to reduce the stocks:
In the price crisis  of the first three years  of the 21St century,  a renewed
agreement in the context of the ICO is being negotiated that should focus
on establishing a minimum level of certified quality of green coffee that
must be satisfied in order to be put on the international markets. Besides
the social catastrophe that will mainly affect smallholders and poor
countries, it should be pointed out that lower quality coffee does have a
place and demand  in the blends  of the large coffee companies

4.5 The governance system

Historically, trading houses and roasters had a powerful position in the
control of global coffee chains. Since their strategic power was related to
the warehousing function the Brazilian government developed its capacity
to take the control of the private firms. However, the dominance of this
country was reduced by the emergence of large food industries as part of a
worldwide concentration process   in the 1950's.    This   was, for example,

quite evident in the soluble coffee segment where Nest16 and General
Foods came to share the world market. In this way a new centre of
governance was emerging in the international chain related to the
appropriation of monopoly rents. During the 19605  and   1970s,  WINCs
relied on ICO's rules to secure a favourable economic environment for its

6    Based on a study carried out by Gilbert and Zant (2001), 22 million bags should be
destroyed. This is equivalent to 5% of the total exports from Mexico, Colombia and
Central America together.
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maximum growth. As we have shown, later on other factors weakened
ICO's rules and strengthened market mechanisms. The situation in the
coffee chain since 1980 (Talbot, 1995, pp. 120-1) showed a concentration
of coffee roasting and coffee-importing MNCs, allowing these to increase
their control over markets in the main consuming countries: five MNCs
accounted for well over 60 per cent of the sales across all major consuming
markets. These MNCs are multi-product conglomerates and despite the fact
that they are the largest coffee manufacturers in the world, coffee is often
not their main product.

The concentration of coffee importing and processing by MNCs has
gone hand-in-hand with the increasing role that they have played in the
provision of financial capital (Talbot, 1995, pp. 122-3). Access to capital is
crucial for mergers and acquisition strategies and to finance the huge
purchases of coffee as well. At the same time large banks and financial
houses prefer to deal with the large trading MNCs. Financial capital plays
also an important role in the futures market for coffee. Since the early
decades  of  1900 the futures markets  of New  York and London  have  been
part of the green coffee trade worldwide. Additionally, since the 19805 the
most important MNCs have increasingly pegged the prices that they pay for
green coffee to New York or London futures prices. As a result, MNCs
have gained another advantage because this kind of operations requires the
financial expertise that they posses. Another important fact is that the
volume of future transactions soared during the 198Os, due to commodity
funds and conglomerations of financial capital seeking speculative gains
and quick profits (Pelupessy, 1999, p. 123)

Most of the changes in the structure of the chain's governance are
referring to downstream segments. It has made the chain more demand-
oriented, as shown by the independence obtained by traders and roasters
during the recent crisis of the international coffee market. An example of
this is given by the US and Swedish markets, where respectively from 1987
to 1992 prices in end markets did not change as import prices did (Daviron,
1994, p. 68), and between 1980 and 2000 with increasing consumers prices
and decreasing green coffee prices (Morales and Berggren, 2002, pp. 19-
20). As the market became more liberalised, grower countries have lost
their influence. The post war concentration process generated a demand for
inputs on an industrial scale at lower prices. The supply-side response was
the adoption of high yielding varieties where standardisation sacrificed
quality. But there is also a counter trend in the growing of the speciality
markets that originally were dominated by relatively small export and
import firms, which are more likely to trade only in coffee. Resource rents
have been renewed from a generic vertical differentiation (Arabica or
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Robusta coffee) to a series of more diversified quality niches (speciality,
social, organic coffees). However, the growth of these niches is also
showing high levels of market concentration. For instance, the success of
the US coffee houses chain Starbucks with 3000 locations is remarkable
and has made it possible to extend operations to the more difficult
European markets. There is a tendency to shorten the chain between
exporters or growers in producer countries and roasters. The idea is that
direct contracts will recognise the green coffee differentiation and that
better prices are paid. This trend is also supported by the SCAA which is
encouraging electronic auctions of specialty coffees previously ranked in a
testing tournament in certain Latin American countries, such as Guatemala,
Costa Rica and Nicaragua and the increasing internet sales.

Considering the earlier mentioned aspects, we may conclude that coffee
chains constitute a transition case from a supply-oriented system to a
demand-oriented one. This means that the co-ordination function is moving
from agents protected by entrance barriers related to scale economies and
technology, to agents closer to consumers, which organise their supply
chain on the basis of specific knowledge of consumers' preferences, and
access to fine product markets, coffee equipment and government
protection of manufacture products (Pelupessy, 2001). Shortened chains
and strategic alliances between small growers and these downstream agents
may or may not result in higher incomes for the first (Pelupessy, 1999, p.
128).

4.6  Positioning in the global coffee chain

Estimations of the value distribution in coffee chains have shown that the
further downstream the activities are located in the chain, the higher their
incomes and revenues are (Pelupessy, 1993, p. 40, and 1999, p. 127;
Talbot,  1997, pp.  65-7). This could mean that the position of agents in the
coffee chain determines their possibilities of accruing revenues. But the
question is whether this position automatically determines their competiti-
veness also. Earlier we saw that in the international coffee chain both
industrial production flows and the most influential agents tend to be
concentrated in developed economies. Since agribusiness chains are
becoming more buyer-driven, one may ask whether developing countries
are condemned to belong to the periphery. This would mean that there is
always a process hierarchy where developing countries specialise in the
less skilled and technology-intensive production processes. In this section
the methodology developed by Applebaum et al. (1994), Korzeniewicz and
Martin (1994) and Gereffi (1994) is adapted to analyse the distributional
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pattern of the coffee chain further (see Section 3.1). The focus is on both
the function (position) and the adopted competitive strategies (positioning)
of developing countries.7

In order to establish the positioning of the actors of developing (grower)
countries, we use the unit value of exports as an indicator of the value
added generation and this will be used to compare the value distribution
between coffee growing and non-coffee growing countries. In spite of their
limitations in reflecting real added value, unit export values are also used as
a measure to discriminate between price and quality competition (Aiginger,
1997). In the case of the net exporter countries, higher unit value shows
that it has a competitive advantage based on product differentiation. In this
way we will be able to complement our earlier results of Section 4.3 based
on trade flows and market share analysis. More processed coffee products
may be part of intra-sectoral coffee trade, while for the net green coffee
producing countries, higher unit values will also reflect differentiation of
the product.

Table 4.2 presents the global average value of coffee by product sub-
branches at five and six digits level of the SITC (Standard International
Trade Classification), which shows that the unit value is increasing as
industrial processing is present in different forms. Vertical integration and
product differentiation are affecting this trend of increasing unit value:

By distinguishing producer (grower) and non-producer countries, we
find that the latter have higher unit values in all sub-branches. In Section
4.3 it was shown that producer countries are the main source of inter-
national flows when coffee is traded as a raw material (green coffee). The
sources ofthe other kinds of coffee flows are mainly non-grower countries.
Also, it is clear that differences in unit value increase when the degree of
coffee processing is greater.

These results show the effects of positioning. When we analyse the
results backwards, it is clear that the end products (decaffeinated, roasted,
and extracts), where developed countries are dominating production and
trade, give higher unit values. This shows that grower countries are not so
competitive in the production of end products. But in trading intermediate
products (green coffee), where developing countries dominate production,
the developed ones still obtain higher unit values.

1     Positioning refers to the competitive strategy of firms which may follow two generic
strategies: low price or product differentiation (Porter, 1990: 37).
8     The branch analysed is 071 of which the sub-branches are: 07111 (non-decaffeinated
green coffee), 07112 (decaffeinated green coffee), 0712 (roasted coffee); and 0713
(extracts,  etc.  of co ffee).
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Table 4.2: Average unit value of coffee products* (USS per kg) 1993-1997
Product Global average

07111 Green coffee not roasted, not decaffeinated 2.40
Producer countries 2.39
Non-producer countries 2.74
07112 Coffee, not roasted, decaffeinated 2.94
Producer countries 2.72

Non-producer countries 3.01

0712 Coffee, roasted 4.84

Producer countries 2.71

Non-producer countries 4.89

0713 Extracts, essences and concentrates of coffee etc. 7.19
Producer countries 5.95

Non-producer countries 8.32

Source: PC TAS.
* Export value/export volume

This may be due to their positioning as commercialisers or vertically
integrated firms. The high degree of competitiveness of the green coffee
traders in developed non-grower countries is also evident from the higher
prices they had compared to the more elaborated roasted and decaffeinated
coffees sold by producers countries.

In order to assess the relationship between the different types of
countries in terms of development, we associate the periphery with
countries classified as Low and Lower Middle Levels of Income by the
United Nations (1999), the semi-periphery with Higher Middle-Level
Income countries, and the core with High-Income Level countries.

As observed in Table 4.3, core countries tend to obtain the higher unit
values in each category of coffee. This reconfirms the better positioning of
their participants in the coffee chain. Periphery countries tend to get the
lower prices, with the exception of sub-branch 0713 (coffee extracts, etc.)
which is quite influenced by Colombia whose exports amounted to around
50 per cent of this group of countries during 1993-1997 and which obtained
an above average unit value ($9.16). Another interesting situation is in sub-
branch 07112 (decaffeinated green coffee), where the semi-periphery
countries obtain a higher unit value than the core group. This is explained
by the dominant position of Mexico  (99% of group exports  and   12%  of
world exports), where practically all is sold to the US. Obviously,
Colombian and Mexican producers have demonstrated that there are
possibilities for a better positioning of developing countries.
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Table 4.3: Average unit value of internationally traded coffee (US$ per kg)
1993-1997 by country development index

Coffee by degree of industrialisation

Countries* Green Roasted Extracts
Decaffeinated

green

Periphery 2.40 1.48 4.22 6.30

Semi-periphery 2.41 3.28 4.80 6.03

Core 2.46 3.00 6.52 8.58

Source: PCTAS
* Periphery includes low and lower middle income countries, semi-periphery includes

upper middle income countries, and core includes high income countries, World
Development Report 1999/2000

In order to analyse recent changes in the distributional pattern among the
countries of the coffee chain, we will present the first and final  year of the
period analysed and trace the particular trends   in the 19905:  The
participation in aggregated export values are presented in Table 4.4. The
location of production, in terms of country development level is related to
production segments (types of coffee). Using the Korzeniewicz and Martin
(1994, p. 83) method, we also calculated coreness and semi-peripherality
indexes to track possible changes in the location of the segments of the
coffee chain.'0 The location of the different coffee products in Figure 4.2
follows the chain structure.

Non-decaffeinated green coffee in international trade is mainly provided
by peripheral and semi-peripheral countries, but some changes are already
visible in this short period. Because of natural barriers green coffee
production can not be moved from producer countries. However, coreness
and semi-peripherality indexes show some interesting movements. One is
that as a result of increasing re-exporting flows of developed countries,
there had been a movement towards more provision from core and semi-
peripheral economies. As shown in Figure 4.2, if the analysis focuses on
the more industrialised segments, we see more coreness and semi-
peripherality for decaffeinated green coffee and a movement from core to
semi-peripheral countries of coffee extracts and other products. The
location of roasted coffees did not significantly change in the 19905. This
activity is firmly located in the core economies which seems to be related
to the concentration of coffee consumption.

9   Regrettably the available statistics do not permit a long-term analysis, which could
have been more appropriate here.
10 Because of the short period we approximated the coreness and semi-peripherality by
export shares.
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Table 4.4: Global coffee chain:  changes in export participation of countries
by development index 1993-1997

% Export value % Export value
Product 1993 1997 Product 1993 1997

Non-decaffeinated green coffee (0711) Roasted coffee (0712)

NON-PRODUCER COUNTRIES NON-PRODUCER COUNTRIES

Periphery 0.7 5.3 Periphery 0.2 0.9

Semi-periphery 4.5 5A Semi-periphery 2.3 4.4

Core 94.8 89.3 Core 97.5 94.7

PRODUCER COUNTRIES PRODUCER COUNTRIES

Periphery 62.8 58.3 Periphery 44.7 23.7

Semi-periphery 35.9 40.9 Semi-periphery 55.3 76.3

Core 1.3 0.8 Core 0.0 0.0

ALL COUNTRIES ALL COUNTRIES

Periphery 60.6 55.9 Periphery 2.5        1.1

Semi-periphery 34.8 39.3 Semi-periphery 5.1 5.3
Core 4.6 4.7 Core 92.3 93.5

Decaffeinated green coffee (07112) Coffee extracts (0713)

NON-PRODUCER COUNTRIES NON-PRODUCER COUNTRIES

Periphery 0.2 0.2 Periphery 4.9 4.9

Semi-periphery 0.0 0.0 Semi-periphery 4.0 9.3

Core 99.8 99.8 Core 91.0 85.8

PRODUCER COUNTRIES PRODUCER COUNTRIES

Periphery 89.3 8.3 Periphery 18.1 21.3

Semi-periphery 10.7 91.7 Semi-periphery 81.9 78.7

Core 0.0 0.0 Core 0.0 0.0

ALL COUNTRIES ALL COUNTRIES

Periphery 29.6 1.8 Periphery 10.4 12.5
Semi-periphery 3.5 17.9 Semi-periphery 36.1 41.6

Core 66.8 80.4 Core 53.5 45.9

Source: PC TAS

The major locational changes were shown by the decaffeinated green
coffee category. The share of periphery countries reduced considerably,
particularly in Guatemala and El Salvador. Mexico is the main source of
the increasing index of the semi-peripherality and Belgium, France,
Germany and Canada are the core countries involved.

In the extracts of coffee and others, core countries still dominate, but
there had been an increasing share of non-producer semi-peripheral
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countries, specially Morocco and Turkey. These results suggest that some
changes have been appearing in the chain, despite the continuing logic of
allocating traditional positions to participating countries in terms of the
characteristics of agricultural, agro-industrial or industrial segments.
Governance of the international trade chain is concentrated in agents
located in developed countries which still find it worthwhile to maintain
most industrial processes in their own countries.

Figure 4.2'. Locational dynamics of the coffee chain, 1993-1997 (export
value)
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The increasing consumer-orientation of the coffee chain makes it difficult
to move these processes to producer countries in order to reduce costs (as
frequently done in some other industrial sectors), due to the segmentation
and specificity of consumer markets. In spite of these tendencies, there  has
been improvement in the position and positioning of some higher income
level developing countries as both producers of raw material and
industrialised products.

In the future semi-peripheral countries such as Mexico may take
advantage of the NAFTA treaty with the US for the roasted coffee segment.
But for periphery countries such as those in Central America, it may be
difficult to level out existing barriers of access to large consumer markets,
even in the case of future free trade agreements with strong economies.
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4.7 Conclusions

In our initial analysis we have argued that the global coffee chain has a
kind of vertical hierarchy.  This has been based on the analysis of the role
and behaviour of the main agents in the different segments of the chain.
The  location of the agents in countries with different levels of development
was also considered. The most influential agents are located in downstream
segments and the international trade of coffee is increasingly controlled by
non-producer core countries as the coffee is more processed. The analysis
of international trade flows carried out in the successive sections has shown
that the US and EU countries are dominating the international trade of
coffee in the further processing phases, specially roasted coffees. The
increasing participation of semi-peripheral countries is different than that
reported by Korzeniewicz and Martin (1994, p. 81), where production
processes are going from the core to the semi-periphery. In the case of non-
decaffeinated green coffee, it appears that the more competitive producer
countries are the more developed ones, while core economies are becoming
increasingly competitive  in the re-export of raw material.  In the movement
of decaffeinated green coffee the shares of both semi-peripheral and core
countries are increasing.  For the extracts of coffee the movement from core
to semi-periphery suggests something in the direction o f the Korzeniewicz-
Martin study, while tradable coffee roasting is still firmly located in the
core economies.

In conclusion, the international coffee chain is vertically organised and
bipolar. There are clearly core and peripheral segments, but developing
countries are also participating in semi-peripheral segments. This means
that differentiation in production processes which determines the revenues
obtained, are unevenly distributed between countries. Multinational
roasting and retail trading companies of developed countries are increasing
their control of the international chains. Historical processes of concen-
tration, barriers of access to the major consumers markets, but also the
creation of (systemic) competitive advantages have strengthened their
position. International institutional interventions have become increasingly
ineffective and tend to disappear with the enhancement of liberalisation
trends. International coffee chains have become more demand-oriented.
Producer countries seem to be attached to the periphery of the chain as
producers of raw material. However, this does not mean that their parti-
cipation is condemned to be unprofitable and that better positioning will be
impossible.
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Coffee: a traditional Costa Rican agro-export sector

5.1 Introduction

Through the years, the Costa Rican coffee industry has strongly influenced
the nation's economy. Coffee became a source of development since its
beginning as an independent republic. As a matter of fact, it had been one
of the most outstanding sources of foreign exchange and taxes, but above
all, it developed a socio-economic production system which was very
important for Costa Rican democracy in terms of property access, rural
employment and wealth distribution.

Since 1894, coffee had shared with banana production its importance in
exports. At that time coffee amounted to 86 per cent and bananas to nine
per cent of the exports, but during the 20th century they alternated as the
main source of foreign exchange. Nevertheless, the relevance of both
coffee and bananas has diminished during recent years. The share of coffee
decreased  from 20 per cent in  1975  to  five per cent of the export income  in
2000. The production level was between 2.6 to 2.4 million bags (46 kg) in
1995/96-2000/01, of which 88 per cent was exported. During this period
international and producer prices have fluctuated; growers received US$50
perfanega' in 1991-1992, US$109 in 1994-1995, and US$48 in 2000-2001.
Costa Rica has the second highest per capita consumption of all grower
countries, with an average consumption of 4.52 kg in 2000. It is surpassed
only by Brazil (4.63 kg) and both figures are much higher than in most
other grower countries (ICAFE, 2001, p. 69). Two facts are important when
we consider the international setting of the coffee market. The first is the
increase in world coffee production during the 1997/98-2000/01 seasons.
The second is that global consumption has been growing in recent years,
but at a lower rate than before. Since 1998 there has been a surplus in the
international markets, which in 2001 was estimated as nine per cent of the

' A fanega of coffee berries is equivalent to two double hectolitres, which in turn is
transformed into 46 kg or one quintal of green or processed coffee.
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total production. In this chapter the Costa Rican coffee chain is analysed in
order to understand the production structure, its internal and external
linkages, and the forces which determine its international competitiveness.
Also the policies applied in the chain will be discussed and possible
improvements suggested. However, in Section 5.2 the general structure and
dynamics of the Costa Rican chain must first be examined as they are very
much related to the global coffee chain as discussed in Chapter four. The
input-output, locational, institutional and governance dimensions will be
analysed at the national level. In Section 5.3 special attention is given to the
environmental profile of the chain. The conclusions and recommendations
for policies will be presented in Section 5.4.

5.2 The Costa Rican coffee chain

Agro-industrial chains are usually made up of agricultural production,
initial processing (which produces the exportable product in most cases),
one or more stages of industrial transformation, commercialisation and
delivery, and finally the end use of the product. Normally, agricultural
products maintain their original features in spite of transformations during
the industrialisation processes from raw material to final use. This is even
in the case of coffee berries harvested in the agricultural production stage,
going through green coffee to the coffee brew used in the final consump-
tion. The Costa Rican coffee chain follows this pattern and is made up of
the four segments of coffee growing, coffee milling, which is the first
industrial process and mostly exported, to coffee roasting which almost
completely is supplied to the domestic market. At the international level
big roasters located in industrialised countries dominate the roasting and
commercialisation segments.

Costa Rican coffee is usually exported as green coffee, to be roasted,
blended, ground, packed and consumed in the developed countries that are
the main importers.   In   1998, the largest consumer country  was  the  US,
followed by Germany. The European Union (EU) constitutes the most
attractive market for coffee exporters, where consumption amounts to 34.5
million bags of 60 kg (OIC, 2000, p.  15). A general view of the perfor-
mance of the coffee activity in Costa Rica is shown in Table 5.1. The agn-
culture stage is developed  on 105 thousand hectares, which has diminished
in recent years because of urban development and the low profitability of
the activity. Production is between 2.1  and 2.5 million of 60 kg bags; that
is, 2.3-2.6 per cent in world production and 2.4-3.1 per cent in world
exports. Generally the Costa Rican coffee sector has been more export
oriented than the average coffee growing country.
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Tab/e il: Costa Rica: coffee production and exports
1997 1998 1999 2000 2001

Production area (ha)* 108,000 106,000 106,000 105,000 105,000
Production (60 kg bags thousands)** 2126 2500 2350 2404 2494
Yields (hg/ha) 13.6 16.1 15.5 15.6 16.0
Share world production % 2.1 2.6 2.2 2.1 2.2

Exports (60 kg bags thousands)** 2158 2092 1984 2010 2112
Share world exports% 2.96 3.14 2.47 2.37 2.38

*  FAO data **ICO data

5.2.1   The input-output system

A detailed examination  of the participating agents and their interactions  in
each segment provides a clear indication of how the chain operates. Figure
5.1 gives a schematic picture of the different Costa Rican chain segments,
considering both domestic and export markets.

Figure 5.1'. Costa Rican coffee chain (2000)
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Coffee growers
As mentioned earlier, Costa Rica produces Arabica coffee, which is milled
in a wet process that enables it to be considered as part of"Other Milds" in
the international classification. The agricultural stage is present in all the
Costa Rican provinces but under different conditions. This makes it
possible to produce a variety of qualities based on natural advantages as
classified by the Costa Rican Coffee Institute (ICAFE). Regulations define
qualities by production zones, which are sometimes recognised in brands of
the international commercialisation system. The classification established
by ICAFE is presented in Table 5.2.

Table 5.2'. Costa Rica: classification of coffee qualities and location
Quality Location Characteristics

Strictly Hard Pacific side, 1200-1650 m above sea  Hard bean, closed fissure. High
Bean (SHB) level. Well defined dry and rainy acidity, good body and bouquet

seasons in cup

Good Hard Pacific side, 1000-1200 m above sea Good hardness of beans. Marked
Bean (GHB) level. Well defined dry and rainy acidity, good body and bouquet

seasons, but higher influence of
humidity and higher temperatures

Hard Bean Pacific side, 800-1200 above sea Hard bean. Well endowed liquor
(HB) level. Well defined dry and rainy with body and bouquet, but aci-

seasons but warmer and more humid dity slightly inferior than
previous type

Medium Hard Pacific and Atlantic sides, Medium hardness bean, good
Bean (MHB) 500-1000 m above sea level, with acidity, body and bouquet. As all

intermediate conditions between types influenced by the Atlantic,
both climatic influences, with higher  it has a grassy flavour
rainfalls

High Grown Atlantic side, 900-1200 m above sea Hard green, with more open
Atlantic level. Longer rainy season than in fissure. Less body and bouquet.
(HGA) Pacific It is the best Atlantic coffee
Medium Atlantic side, 600-900 m above sea    Less hard bean. Large seed and
Grown Atlan- level. Humid climate conditions and open fissure. Limited acidity,
tic (MGA) higher temperatures body and bouquet
Low Grown Atlantic side, 500-600 m above sea Large and soft bean. Open
Atlantic level. Warm and rainy fissure. Poor liquor, body, and
(LGA) bouquet conditions. lt is the

lower quality produced in Costa
Rica

Pacific (P) Pacific side, 400-1000 m above sea Similar to hard bean
level

Source: ICAFE
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In terms of actors this stage is the base of the productive structure in which
the numbers decrease as we approach the downstream segments of the
chain. Available statistics register in each harvest season the number of
those growers who deliver the coffee named entregadores.2 Table 5.3
shows that the number of entregadores had decreased 44 per cent in the
199Os, while production has remained near the level achieved at the
beginning of this decade.

Table 5.3: Costa Rican coffee chain: number of producers (entregadores)
and production of coffee berries

Seasons 1989-90 1997-98 1998-99 1999-00 2000-01

Entregadores 128.247 71.787 72.942 73.707 72.613

Production of coffee berries in
thousands of»texas 3.214 3.419 3.278 3.609 3.349*

Source: ICAFE, 2001
*Preliminary

When we compare the recent figures with those of the 1989-1990 season,
when production was similar, some interesting conclusions can be
obtained, regarding the entregadores structure as an indicator of the grower
structure. In spite of the fact that small and medium-size entregadores
deliver the greater part of the production, those corresponding to less than

300 fanegas have strongly decreased in number as presented in Table 5.4.
This may show the presence of a concentration process, because the total
production area was more or less the same during the 1990s (109 thousand
hectares in 1994, and 106 thousand in 2000). Production per small grower
could have increased when we suppose that the distribution of the coffee
areas has remained the same. Table 5.4 probably indicates that a
concentration process had been present in terms of area productivity. The
average delivery per entregador has increased strongly for the smaller ones
and decreased for the big ones.

It seems as if the coffee crisis has forced the small suppliers to behave
much more efficiently. Another interpretation may be the elimination of a
large number of small entregadores or growers for economic reasons,

accompanied by a concentration process in the delivery structure. The farm
production stage of the Costa Rican coffee chain is characterised by high
yields (see Table 5.1), supporting a high cost structure (see Table 5.18),

2  The entregadores are those who deliver the coffee berries to the coffee mills or
harvest yards, and are not necessably the growers themselves; quite often they are
family members. This may be due to taxes or credit obligations.
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because of labour scarcity and agrochemical intensive technology.3 There
are two important reasons for this. First there has been a process of general
knowledge accumulation based on the arrangement of the organisation of
the coffee culture, technology development and dissemination by ICAFE
and MAG's extension activities. Second, there are specific support
activities. In the case of the small and medium-size growers, the effect of
successful coffee co-operatives are generating external economies through
their negotiating capacity to supply inputs, not only to their associates but
also to other growers in the same region. The access to services such as
transportation, financial services, telephones, etc., make farm operations
easier and reduce their transaction costs. However, labour scarcity for
coffee picking is threatening the activity. This is a temporary job that
demands domestic or even international migration movements during the
harvest season, as is the case of Nicaraguan workers and Panamanian
indigenous people. The linkage between the farming and the milling stage
is also a very important aspect because coffee growing is almost entirely
based on advance payments by the mills. It is a totally regulated process
because mills cannot buy coffee freely.

Table 5.4: Costa Rican coffee chain:  structure of producers and
production (comparison of 1989/1990 and 2000/2001 seasons)

SeasonDetail Variation
1989-90 2000-01

Entregadores with over  300 fanegas 902 1174 30%
07% 1.6%

Entregadores with less than 127.345 71.439 -44%
300 fanegas 99.3% 98.4%

Deliveries entregadores with over 929.7 1132.9 22%
300»egas (thousands) 28.9% 33.8%
Deliveries entregadores with less 2.283.8 2.216.9
than 300.fanel:as (thousands) 71.1% 66.2% -3%

Average delivery (fanegas per entregador)
Entregador with over 300fanegas 1000 965

Entregador with less than 300                               18                       31
fanegas
Source: ICAFE, 1990, 2001

3   The ICO web site shows that Costa Rican production has grown 3.3% yearly since
1950, whereas the farm area has increased by 68% in the same period because of high
agriculture yields.
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An advance payment is made to the growers at the beginning of the coffee
year. This amount is established by the mills considering the international
market prices and the previous season's final payments: These payments
may also be used by mills to compete with one another. Co-operative
organisations try to distribute the advance payments over the year,
considering the growers' requirements. Usually, their first payment is lower
than that of the private mills. The competitiveness of co-operatives is based
on the additional services supplied in the field of technical assistance,
credit management, input supply, etc. This regulated system has been
criticised recently. Those who question it adduce that in a free market, with
more flexibility, a higher quality coffee supply will be encouraged. Those
who defend the regulated system argue that free markets affect small and
medium growers negatively, because their lack of access to information or
skills about the use of financial resources, which may put them at serious
risk.

Specific strategies may be identified  in this segment of the chain.  In this
study, three farm strategies will be distinguished. The best known is the co-
operative association which makes vertical integration possible, along with
scale and scope economies and market power based on coffee mill
ownership, which in some cases also includes the roasting and export
stages. Another important group of farmers operate individually, and
depending on their scale, may bargain for special conditions from the
coffee mill firms, such as funding or higher advance payments. Finally,
there is an intermediate group of growers which are trying to differentiate
their products through the use of organic technology or as a social
organisation, which allows them to participate in the fair trade market
oriented to the development of co-operatives of small growers:

ColIee millers or processors
Firms in this stage develop the first processing in the chain, but they must
also carry out other activities such as providing the credit for growers, the
transportation of harvested coffee berries from production areas and the
sale of processed or green coffee. Coffee mills are technified plants that
receive the coffee berries from the plantations and produce green coffee
through a washing process, which makes Costa Rican coffee mild. During

4    ICAFE, at the end of the season, establishes the minimum prices that the mills must
pay to the coffee growers, considering milling costs and export price. Based on the
export price, ICAFE calculates the final price. Then they pay the growers, after sub-
tracting the amount paid beforehand.
5     Such is the case of COOCAFE which is a consortium of nine co-operatives with a
total of4200 small growers.
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the milling process the coffee is sorted and green coffee is graded
according to the different qualities. In this process parchment coffee is
obtained. Previous to exporting, parchment coffee is processed in
specialised plants (known in Costa Rica as dry coffee mills), where cuticle
is removed, and according to its original features and buyers' indications,
different categories of green coffee are obtained. Around five of these
plants are functioning, owned by the larger exporters. Costa Rica has 99
registered coffee mills, but only 94 operated in the 1998-1999 and 1999-
2000 season and 97 in the 2000/2001 season, of which 79 processed less
than 60 thousandfanegas, and 18 processed higher quantities. The number
of mills is slowly decreasing; 103 were functioning in 1992. Because of the
crisis, more coffee mills will cease to operate in the coming seasons.

There are three organisational models of firms in the milling process at
the domestic level: co-operatives, domestic private firms, and multinational
private firms. The mills use two different coffee berry supply strategies,
which are the backward vertical integration of coffee mills to growers and
the development of special links with independent growers.6 Small coffee
mills usually integrate the agricultural stage. Some medium and large
coffee mills combine both vertical integration with independent grower
supply. Co-operatives present stronger linkages with growers whatever the
size of their mills, because the growers are formally the owners of the mill.
Coffee milling requires specialised resources such as labour, equipment
and machinery and some other inputs (such as burlaps or kenaf bags).

Specialised labour is provided by the local education system, while non-
skilled labour is based on immigration, mainly from Nicaragua. Some of
the required machinery is imported, but locally some coffee machinery
industries have been developed that also export the machinery.
Environmental regulations on coffee milling introduced in the 199Os, have
incorporated new inputs and services related to wastewater treatment,
which are provided by domestic firms and technicians. Technology in
coffee mills is considered as advanced or at least similar in comparison
with close foreign competitors, according to the managers that we
interviewed. Nevertheless, most of the presently operating plants have an
old infrastructure. The managers also mentioned that after environmental
regulations their investment priority is to introduce automatic equipment.
Most of the mills follow quality control procedures throughout the entire
production process, because this ensures the  sale of their product.  ISO 9000
and  14000  have been adopted or are  in the process of being adopted by

6 This analysis is based on  14 mill interviews of which 8 are small producers (less than
20 thousand bags of 46 kg processed), 3 are medium-sized (between 20 and 60 thousand
bags), and 3 are large ones.
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some of these firms. Improvement and continuity of product quality
constitutes a basic condition to operate in the market. So far, the adoption
of clean technologies has not been a recognised product differentiation
criterion, but in the near future it will be considered a significant step in the
international competitiveness improvement.7 Integration processes are
important strategic movements in this segment, as indicated above. In
addition, some strategies have targeted specialty niches such as organic and
gourmet coffee, which require smaller scales and traditional sun drying
methods in coffee milling. A new element in the Costa Rican coffee
industry is the growing participation of multinational companies in the
milling stage through investments.

Coffee traders
There are two commercialisation circuits as we have shown in Figure 5.1:
one is domestic where traders buy green coffee from mills and sell it to
national roasting industries. The second is directed to the international
market where mills may either sell their product to the companies dedicated
to reselling the coffee to foreign importers or roasters or sell directly to
these firms abroad.  In 2002, there  were 182 firms registered as exporters
but not all of them were in operation, because there is a general registration
strategy to guarantee access to this profitable segment.8 However, since
1997-1998 the number of functioning firms has been increasing: 36 in
1997-1998, to 44 in 1999-2000, and 51 in 2001-2002.

The exporters buy green coffee from several mills. They grade the beans
through a dry process of separation of cuticle and sorting, and finally
prepare the green coffee for export according to buyers' demands. The
export stage is the most concentrated chain segment within the national
borders because between 58 and 65 per cent ofthe exports were carried out
by the four largest firms, and the remaining 42-35 per cent was shared by
36 to 47 firms during the last five seasons (see Table 5.5). The share of the
largest exporter (multinational CAPRIS) has increased, from 24 to 40 per
cent and that of Cia. Continental (national capital) has decreased. Export
firms belonging to the MNCs Volcaft, Newmann Kaffe Group and ECOM
(CAPRIS S.A., CECA S.A. and CAFINTER S.A. respectively) have in-
creased their shares from 38 per cent in the 1997-1998 season to 56 per
cent in the 2001-2002 season.

1   Some mills have obtained the 'white flag award', sponsored by the Health Ministry
in recognition of their progress in reducing negative environmental impacts, specially
on water.
8    In 2000 there were 96 firms registered. It seems that more small firms were willing
to export, but not all were really in business.
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Table 5.5: Costa Rica: export shares of the main coffee exporters
(1997/1998 and 1998/1999 seasons)

Exporter 1997/98 Exporter 1998/99

Caft Capris S.A. 24.17 Caft Capris S.A. 26.77
Compaftia Continental 16.65 Compafiia Continental 16.05
FEDECOOP R.L. 10.93 CECA S.A. 11.17
Coricak S.A 8.74 Coricaf6 S.A. 10.56

Total 60.49 Total 64.55

Source. ICAFE

Meanwhile it is interesting to observe the movements of co-operative
organisations in this period. On the one hand FEDECOOP (a federation of
most coffee co-operatives)  has had a decreasing share in exports, from  11
per cent in 1997-1998 to one per cent in 2001-2002, while (member) co-
operatives have started exporting individually (from two in 1997-1998 to
ten co-operatives in 2000-2001). Together they export six per cent of the
total in the 2001-2002 season. On the other hand, COOCAFE (a
Consortium of nine small and medium co-operatives) is increasing its tiny
share by participating in the fair trade market and currently exporting also
to conventional markets. During the coffee crisis of the 1990s multinational
exporters seem to have strengthened their position at the cost of national
firms and the traditional co-operatives. Individual new co-operative
organisations probably have taken  over the  role  of the traditional federation
(partially).

The main destinations of Costa Rican coffee are the US and the EU,
where it is roasted and sold pure or in blends with other quality coffees.
Certain Costa Rican coffees obtain a premium in the international markets
due to their geographic origin. This differentiation maybe obtained by
coffee grown  at 1200 metres above sea level.  But  this  has not protected
Costa Rican coffee sufficiently from the international price crisis. Some
MNCs and roasters participating in specialty niches have established direct
contracts with coffee mills, paying substantially higher prices. Thus, the
Costa Rican coffee industry has an opportunity to exploit its differentiation,
because  50  per  cent  of its production is grown higher  than 1200 metres
above sea level, which could satisfy quality requirements for an Arabica
premium (ICAFE, 2001, p. 22). Currently some coffee mill firms are
incorporated in the SCAA. (Speciality Coffee Association of America).9

9 This trade organisation was founded  in   1982  and its members include producers,
roasters, importers, exporters, and equipment suppliers for the coffee process as a kind
of commitment to quality conditions for the sale of specialty coffees.
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The organic coffee market is another important niche which has been
accessed mainly in the US.

The analysis of the international competitive performance of the Costa
Rican coffee agribusiness shows that the US market has been the main
destination for Costa Rican exports, except from 1987 to 1990, when tile
German market surpassed US imports. However, the US remained first
since the 1993-1994 to 1998-1999 seasons with an increase of 143.3 per
cent, while there was a decrease of 38.8 per cent in the quantity of bags
exported to Germany during the 1995-1996 to 1998-1999 seasons. In spite
of the market ups and downs, these two countries are the most important
buyers of Costa Rican coffee, with export shares of 31.8 per cent to the US,
and 12.9 per cent to Germany during the 1998-1999 season. The European
market as a whole has been very important. Germany, the United Kingdom,
Finland, Italy, France, Belgium, Netherlands, Sweden, and Spain together
imported almost half of Costa Rica's exports in 1998-1999. Exports to
Japan have been unstable. The biggest export was of 108,626 bags in the
1990-1991 season, while the lowest seasons were 1987-1988 and 1988-
1989, when Costa Rica exported only 27,185 and 33,554 bags respectively.
After these seasons exports to this country have averaged to around 85,000
bags, around 3.6-4.0 per cent oftotal exports.

Table 5.6: Main exporters of coffee to the industrialised countries
(1985-1996)

Country 1996           (%)

Share Increase

1985

Colombia 16.7 16.1 -3.6

Brazil 21.6 14.5 -32.9
Germany 3.9 5.7 46.1

M6xico 4.1 5.2 26.7

Guatemala 3.7                          5.1                     37.7
Indonesia 3.6 3.4 -5.6

Uganda 2.8                             3.1                        10.7
El Salvador 3.9                             3.1                       -20.5
Costa Rica 2.2 3.0 37.1

Vietnam 0.04 2.9 8098.3

Belgium and Luxembourg 1.4 2.7 99.5

Honduras 1.7 2.5 47.1

Ivory Coast 5.2 2.4 -53.8

Kenya 2.9 2.4 -17.2

Peru 1.4 1.9 35.0

Source: TRADE CAN
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The general performance of the Costa Rican coffee sector can be shown  by
its participation (share) and growth in the global markets in a comparative
way for the 1985-1996 period. In Table 5.6 the main exporters of all types
of coffee to all the industrialised countries are shown by TRADECAN:0
Costa Rica appears ninth, while Colombia and Brazil are the largest
exporters. Among the main 15 exporters, Costa Rica obtained a growing
participation together with eight other countries.

In the same period the participation of the largest grower exporters
declined, Brazil at a higher rate than Colombia. Non-grower countries such
as Germany and Belgium/Luxembourg are among the main exporters with
increasing participation in the market. There are 21 countries with a higher
increase in market share than Costa Rica. About 60 per cent of these are
non-grower countries, mainly industrialised ones. The explosive growth of
Vietnam has converted this country in second exporter in 2001. The growth
of the Latin American share is relativity modest, below  47.1   per  cent
reached by Honduras.

Another surprising fact, which shows the enhanced positioning of
consumer countries in the coffee chain is that eight of these have at least
doubled their shares  in  the   11 years studied. It seems that re-exports  of
green coffee and exports of roasted and more elaborated products are
profitable activities in which some non-grower countries have developed
competitive advantages. The data presented in Table 5.7 confirm these
findings.

The general performance of the Costa Rican coffee chain may be
showed by its participation in the global markets and its growth in
comparative terms. In Table 5.8 it is shown that Costa Rica had increased
its participation in its principal markets, but with a decreasing share of
coffee (all types) in the total. This shows some evidence of Costa Rican
degree of competitiveness.

When we analyse the US market in detail, Costa Rica is the fifth
supplier (see Table 5.9). Colombia, Mexico, Brazil and Guatemala obtained
higher shares, and together supplied around 56 per cent of this market in
1998, where only Colombia has increased its participation in comparison to
1990. Costa Rica is one of the small suppliers of Arabica (with shares
below 5%) that have increased their participation in this market. When we
consider the US imports of Arabica green coffee, the overall imports have
doubled during the 1990-1998 period.

10 TRADECAN is a software developed by CEPAL which provide competitiveness
indicators based on market shares with a date base that uses the value of imports in the
industrialised countries.
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Table 5.7. Countries with high growth rates in market shares
(1986-1996)

Market Share               %
Country

1985 1996
increase of

market share
Vietnam 0.04 2.9 8098.3
Sweden 0.05 0.5 734.9
Laos 0.01                       0.1                       639.9

Ghana 0.01 0.09 622.6

Spain 0.07 0.5 607.9

Italy 0.3 1.4 417.2
Thailand 0.3 1.0 313.0
Denmark 0.05 0.2 281.7
Jamaica 0.07 0.2 255.8
Guinea 0.04                      0.1                       199.1
Canada 0.2 0.6 190.6
Austria 0.02 0.07 148.3
United Kingdom OA 0.9 147.9
South Africa 0.02 0.04 128.2

Belgium Luxembourg 1.4 2.7 99.5

India 1.0                       1.9                         87.4
Papua New Guinea 0.7                       1.2                         63.5
France 0.9 1.4 58.5

Honduras 1.7 2.5 47.1

Germany 3.9 5.7 46.5

Guatemala 3.7 5.1 37.7

Costa Rica 2.2 3.0 37.1

Peru 1.4                         1.9                           33.0

United States 0.8                       1.1                         34.0
Mexico 4.1 5.2 26.7

Netherlands                                                              1.2                                 1.5                                   25.7

Source: TRADE CAN

This is quite different from the share of all coffees which remained stable
or declined a bit. There appears to be some substitution of Brazilian
Unwashed Arabica by Other Milds. This substitution and the strong
increase of Arabica compared to all coffees could be an indication of the
growing gourmet market in the US. The changes of market shares within
the Other Milds are difficult to explain. There is no indication that the steep
increase of Honduras could be attributed to an improvement of
competitiveness, quality enhancement or other marketing capabilities of the
exporters from this country.

Costa Rica exported 20,168 bags (60 kg) of roasted coffee during the
1997-1998 season, or one per cent of the total harvest. During the  1998-
1999 season, exports increased to 88,447 bags, due to an unusual sale to
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Puerto Rico (ICAFE, origin certificates). The main destinations for Costa
Rican roasted coffee in the 1997-1998 exports were Venezuela (61%), US
(29%) and France (7%). In the US imports of roasted coffee have grown
since   1995,   when they represented   0.008  per  cent,  to  0.013   per  cent   in
1998.

Table 5.8: Costa Rican coffee chain: performance in principal markets
Share Dynamism*

Market
1985 1996 1985 1996

US 1.88 2.59 1.00 0.38

Europe 0.45 1.26 0.67 0.34

Japan 2.65 3.50 0.92 0.43

Source: TRADECAN.
*Coffee share in total imports

Table 5.9: US imports of all types of coffee and Arabica green coffee by
origin in 1990 and 1998

All types of coffee Arabica green coffee
Countries Share % Countries Share                 %

1990 1998 difference 1990 1998 difference

Colombia 17.3 20.8 20.2 Colombia 21.3 22.5 5.6

Mexico 18.5 14.7 -20.5 Mexico 11.9 23.4 96.6

Brazil 16.4  9.3 -43.3 Brazil 27.2 14.5 -46.7
Guatemala 10.3 9.3 -9.7 Guatemala 12.6 10.6 -15.9

Costa Rica 2.5 4.8 92.0   Costa Rica          3.1 5.7 83.9

El Salvador 4.7 2.7 -42.6 El Salvador 3.5 3.4 -2.9

Honduras 2.5 3.8 52.0 Honduras 1.4 4.8 242.9

Indonesia 2.7 4.7 74.1

Vietnam 0     4.4

Coffee* 0.37 0.35 -5.4 0.08 0.16 100

Source: MAGIC, tariffdigits 0901 and 0901110010
*Share in US imports

Since the Costa Rican share in US imports of roasted coffee grew from 0.4
per cent in  1995 to 0.6 per cent  1998, that could indicate that Costa Rican
roasted coffee is competitive in this market.

However, because of the relatively small volume and percentages, the
figures for this country may be affected easily by incidental or ad hoc sales.
Canada supplied 53.1 per cent Sweden 22.2 per cent, Colombia 7.7 per
cent, and Costa Rica is in ninth place with 0.6 per cent. The importance of
Canada, Sweden, Italy, Germany, and England in this market shows the
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strength of their competitiveness in the roasted coffee market of the US. As
we have seen in Chapter four, this confirms that the participation of
industrialised countries in the international coffee chain is located in the
most profitable segment.

Cojfee roasters and consumers
The roasting process is the industrial transformation of green coffee and
includes blending, roasting, grinding, and packing to finally obtain the end
product.  It  is  one of the most technified stages  in the chain.  In this process
many blends are prepared with green coffee from different sources in order
to obtain the product preferred by the consumer or reduce raw material
costs or risks of incompliance of suppliers (Pelupessy, 1998, p. 8). As we
have seen developed countries could obtain coffee from different origins to
strengthen their competitive advantages.

Roasters in grower countries usually only have home-grown coffees and
are at a disadvantage with eventual blends. They could only improve
competitiveness in the single origin markets. There is an increasing
interest in roasting for the domestic market. Registered firms have grown
from 45 in 1992 (SAnchez, 1998, p. 43) to 76 at the present time. But the
number of operating firms have been decreasing during the recent crisis
years, from 31 in 1998-1999 to 27 in 2001-2002 seasons. National firms for
which this market is the most important one, supply most of the domestic
coffee consumption providing around 15 brands.

As presented in Table 5.10, this activity is very concentrated as shown
by one dominating firm whose market share has fluctuated from 31 to 58
per cent during 1992-2002." The top five firms' share has fluctuated from
72 to 92 per cent in this period. But there are also other changes. The
average shares of the dominating and five top firms have been decreasing
(slightly) during the last five seasons. The market has new entrants and
there are changes in the market share of individual firms.

The second traditional firm (La Meseta S.A) lost its position during the
last seasons after getting a share close to that of number one (Caft Rey) in
1997-1998 and 1998-1999 seasons. The Cooperative Consortium Amistad
Coffee has reached the second or third positions recently, and one
traditionally small firm (Cafd la Moderna S.A.) was the second firm in
2001 -2002. Also the performance of Coffee Britt which introduced the
speciality market segment in Costa Rica,  in  1983  must be mentioned.

11 The figures in this table show firms' purchases of green coffee to be sold mainly in
the domestic market, but also to be exported.
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Table 5.10: Costa Rica main roasting firms share of green coffee  purchases,
1997/1998 - 2001/2002 seasons (%)

1997/98 1998/99 1999/00 2000/01 2001/02

Caft El Rey S.A. 30.62 32.17 36.03 56.67 28.79

Caft La Moderna S.A. 1.38 2.73 1.59 3.50 13.42

Coocafe R.L Amistad Coffee 9.33 5.43 6.74 7.80 12.60

Industria Nacional del Caft S.A. 5.42 0.00 9.33 6.94 10.69

Sierra Madre Cia Tostadora de Caft S.A. 0.00 2.98 7.60 9.69

Productores y Procesadores de Cafe S.A. 1.25 1.69 4.36 2.90 4.39

Exportaciones El Cerro S.A. 0.00 0.00 0.00 0.10 3.88
Grupo Caft Britt S.A. 0.05 2.62 2.34 4.79 3.18

Nueces Industriales S.A. 0.06 0.23 2.26 0.84 2.05

Tostadora La Meseta S.A. 34.17 26.69 13.64 2.63 1.60

Tres Generaciones S.A. 0.13 0.19 0.29 0.51 1.39

Five top firms 87% 74% 72% 84% 75%
Total number of firms                                           35          31           31           28          27

Source. ICAFE

This caused other firms, including the larger ones, to develop their
positioning in this segment also (Brenes, et al., 1997). As seen in Table
5.10, Caf6 Britt's (small) share has increased during recent years.

During the 1990s the domestic market had changed due the confluence
of certain factors. First, the international price crisis made the sector realise
that the domestic market could be profitable. But regulations had to be
changed because roasted coffee used to be included in the basic food basket
with regulated prices which did not encourage quality improvement. By
some deregulation better quality coffee was oriented to the domestic
market, and this started a diversification trend. Second, from the demand
side two trends encouraged the further development of the market. On the
one hand, there is the demonstration effect of higher income consumers,
who were in contact with imported coffees or foreign markets. On the other
hand, the tourism development (whose share in total exports rose to more
than 30 per cent), which brought the opportunity to develop the fine coffee
niches in hotels, tourist areas and also by exporting.

There are two kinds of ground coffee for the domestic market in Costa
Rica: pure coffee and coffee mixed with burnt sugar. By mixing low
quality coffee with sugar, it is possible to mask the defects. For many years
Costa Rican consumers considered this type of coffee normal. Pure coffee
was no more than ten per cent of the national consumption some years ago,
but by 1998 the participation raised to 25-30 per cent (Sanchez, 1998, p.
45). Domestic demand may be a strategic condition to compete in the
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international markets. A competitive domestic market forces firms to be
more innovative with products and production processes. The quality of
coffee consumed in the domestic market is not only important in
quantitative terms, but it reflects also consumption trends of certain
population groups with purchasing power, which must be considered by the
domestic firms. This process may encourage product differentiation.

In our case, historically the domestic demand has not been a key factor
for promoting competitiveness because competition among firms was not
quality-oriented due to price regulations on roasted coffee. Together with
low technology levels in the roasting processes, this led to consumer
preferences for over roasted and low quality coffee. Once regulations were
changed  in the beginning  of  the 1990s, domestic demands have shifted
slowly to better quality coffees, so that Costa Ricans started consuming
certain commercial brands due to their flavour, body and smell. The
interviewed roasting firms have mentioned that the consumer knows the
product very well and ifthey change the quality the consumer will notice it.

As a direct consequence of the demand segmentation process, firms are
reconsidering their priorities. The widest part of the market is still the lower
quality segment oriented to poorer consumers. However, many firms are
now focused on capturing the demand of the smaller segments oriented to
higher and more profitable qualities of coffee for wealthier consumers.
Because ofthose changes the structure ofpurchasing prices has changed.

In Table 5.11 the firms with the higher purchasing prices are shown for
three coffee seasons. If we associate higher prices with better quality raw
material, it is a clear that only a small part of domestically roasted coffee
requires high quality green coffee.'2   But one reference to quality
improvement is the position of Caf6 Rey, the largest roaster whose price
ratio compared to the maximum price has increased from 0,54 to 0,72 in
this period. However, there is a concentration process in the better quality
segments. When we take the average price paid as a reference point, Table
5.11  shows that the share of coffee purchased by roasters who pay more
than this reference is diminishing. This is explained by lower prices paid by
large firms other than Caf6 Rey, and that Caf6 Volio which traditionally
had competed with higher quality coffee, had lost its market share."

12 Between 13% (1997/98)  and 8% (2001/02) of green coffee purchases were paid
higher than those of Caft Rey, the largest roaster.
13 This firm lost access to the largest supermarket chain in Costa Rica because it did
not accept pressure to reduce the shelf price and to maintain the margin of the super-
markets.
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Table 5.11: Costa Rica:  roasters who paid more than half of the maximum
kg price in colones of green coffee, and share of their purchases,
1997/1998, 1999/2000 and 2001/2002 seasons

1997/98 1999/00 2001/02

Company % price % price % price
Kg      Kg      Kg

Tres Generaciones S.A. 0 834 0 817 1 645

Caft el Sol de Escazl S.A. 0   671

Inversiones Comerciales Sur S.A. 0   815

Grupo Caft Britt S.A. 0 693 2 464 3 459

Caft Volio S.A. 7 633 0 646 1 603

Coope Santa Elena RL. 0   566

Industria Nacional del caR S.A. 5   543

Nueces Industriales S.A. 0 542 2   382

Guillermo Picado Rodriguez 0   516

Gerardo Rojas Campos 0 486 0 410

Coope Atenas R.L. 0 475 1   500

Pedro Jost Sauma Dam 0   472

Oscar Duran Abarca 0   472

Industrias de Caft La Montafia S.A. 2   461

Caft El Rey S.A.                                                  31      450 36 492 29 465

Caft La Moderna S.A. 1   435

Sonia Gutitrrez Rojas 0   424 0 488

Coocaf6 R.L. Amistad Coffee. 9   424

Luis Montero Varela 0 419 0 534 0 356

Tostadora San Antonio S.A. 0   414

Sierra Madre CIA. 3   434

Gerardo Astim Roman 0   424

Bagelmens de Costa Rica Ltda.. 0   466

Coopro Naranjo R.L. 1   458

Cafetatera Tournon Ltda.. 0  448
La Paz de San Lorenzo S.A. 1   327

Coope Dota R.L. 0   321

Total                                                                            57                42                39

Source: prepared witch ICAFE data

Domestic consumers have access to a wide variety of coffee brands in
supermarkets; some of these offer products differentiated by their geo-
graphic origin, roasting quality or purity. The national roasting stage
supplies almost all of the coffee for domestic consumption. Instant or
soluble coffee is imported from Nicaragua and the US, together with some
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special types of coffee like espresso or cappuccino. Coffee imports were
US$28,000 in 1997.

Most of these were Costa Rican non-decaffeinated coffee processed in
Germany and the US, while imports were US$54,000 and US$45,000 in
1998 and 1999 respectively. By a sample of nine interviewed enterprises in
addition to information from the press, it was found that the larger five
firms are vertically integrated in national corporations which cover
growing, milling, commercialisation, and export. Most of the roasters
acquire their green coffee from their own coffee mills. But occasionally
they have to buy from other mills. Three roasting firms mentioned that they
obtain their raw material from independent mills, basically from one
supplier. One of these is part of a consortium of the co-operative sector,
which uses raw material from the four affiliated co-operatives.

Customers of the roaster firms are usually grocery stores, supermarkets
and small neighbourhood stores, even though some firms have been
improving their market strategies in order to access large industries, hotels,
restaurants, and souvenir shops. The delivery is made by the firm itself or
other food traders. Stronger brands in the domestic market used to compete
with low prices and low qualities. Today they have renewed their consumer
image through marketing and changes in their products by shifting to
coffee production without impurities. Market segmentation is now
characterised by emphasis on high quality. The gourmet coffee niche has
emerged in Costa Rica with the leadership of one innovative company,
Caft Britt, which has been followed by others, such as Caf6 Rey in recent
years. Also a new niche of direct coffee preparation is increasing in shops
and supermarkets where origin is more relevant than commercial brand.

One of the small roasting firms has been integrated as part of the
tourism industry. Its marketing strategy is based on tours, explanations, and
shows in roaster plants, coffee mills, and plantations. The company in this
segment promotes its sales also by the Internet and international deliveries
through a courier service. Traditionally, green coffee has been oriented to
standardised exporting, but due to local market segmentation the roasters
have introduced new strategies to differentiate their products. Nevertheless,
the opinions obtained in the interviews showed that this trend is not the
result of a clear strategy to develop vertical integration.  In  the  long term  it
is difficult to foresee whether domestic firms will dominate in the
innovation process or if foreign firms will capture this market. Coffee
roasting and consumption mainly take place in developed consumer coun-
tries. The international markets for roasted coffee are very concentrated in
spite ofthe existence of competition at this stage. This has consolidated the
position of large roasters and traders in the governance of the chain, and the
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concentration of revenues generated in the chain (Pelupessy, 1998, pp. 6-
7). The international concentration trend had continued throughout the
1980s and 1990s. Initially, five multinational companies controlled around
60 per cent of the sales in the main markets. The leader in the soluble
coffee market in the US and EU is Nestld, the biggest food industry in the
world and is followed by Philip Morris. The third enterprise is Proctor &
Gamble, the owner of Folgers (the second enterprise in the US).  Sara Lee
and Coca Cola follow (Talbot 1995/96, p. 121). Concentration in import
processes is similar to that of roasting. Five large firms in 1992 controlled
more than 40 per cent of the world's imports, whereas in the opinion of the
experts only three of these may be considered as independent firms.

During the 1970s and 198Os, the international coffee consumption  per
capita was affected by some publicity of negative impacts on health and a
change in food consumption trends. The consumption of the natural juices,
bottled water and other kinds of soft drinks was encouraged because of
concerns about health, nutrition, and lifestyle.  In the 19905, the coffee
imports of consumption countries stabilised specially in the US (ICO,
2000, p. 15). According to the National Coffee Association of US, in  1999
about 74 percent ofthe people over 60 were consumers, followed by 67 per
cent of the people between 50 and 59 years old and finally, only 23 per cent
of the people between  18  and 24 consumed these brews. There seems to be
a negative correlation between age and coffee consumption in this country.
If age is not taken into account, the coffee preferred by people is regular,
then decaffeinated, and finally gourmet coffee. The per capita consumption
of cups per week increased more than 60 per cent between 1980 and 1996
in the United States, from 6.6 to 10.8 cups. There was also an increase in
coffee consumption for women and men between 25 and 59 years old.
(ICO, 1997, p. 19).

There are many forces affecting the habits of coffee consumption in
Japan and other industrialised countries. First of all, there is the appearance
of strong preferences for quality related to growing incomes in consumer
countries, as shown by the increased unit values. Income elasticities for
coffee are usually positive but less than one (Pelupessy, 2001). Second, the
convenience factor has increased the demand for canned, bottled and small
bags of coffee (PROCOMER, 2001, pp. 6-8). A third factor is the changing
age structure in developed countries which may have increased the total per
capita consumption as discussed earlier in this section. Finally, we should
mention the globalisation of consumption habits which could lead to
substitution by cold soft drinks, but also tea could be replaced by coffee in
traditional tea drinking countries such as the UK and China.
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5.2.2   Location and international perspectives of the Costa Rican
cofee chain

As a consequence of the dynamic flows and linkages in global chains, some
segments tend to be concentrated in specific geographical regions.
Resource availability, as well the quality of products and services, can
explain it. As we have seen in Chapter four, the agricultural stage is
concentrated in the developing countries due to their climate, fertile soil
and other natural advantages, as well as their (cheap) labour endowments.
Worldwide there are more than 50 coffee-growing countries, most of which
are concentrated between the Tropics of Cancer and Capricorn, and include
Central America, Mexico, the Caribbean countries, and some Asian and
African countries.

Costa Rica, like the rest of the Latin America, grows mainly Arabica
coffee, taking advantage of its agronomic and climatic conditions due to
deep volcanic soil located between 800 and 1300 metres above sea level, a
very well defined non-rainy season, and rains well distributed throughout
the rest of the year with temperatures between  18 and 23 degrees Celsius.
These conditions have permitted the distribution of the agriculture
production segment throughout the country, initially in the Central Valley,
and extending later Northeast and East, and finally, South to the Los Santos
region (Samper,  1998, pp. 59-60). Not every region of the country has all
the conditions to grow coffee. The provinces of San Josd and Alajuela
(Central Valley) produced around 70 per cent of the coffee in the  1999-
2000 season, followed by Puntarenas 12.4, Cartago 11.9, Heredia  4.8,
Guanacaste  1.5  and finally Limon 0.3  per cent. Nine coffee regions may be
identified: the Central Valley, Turrialba-Juan Vifias-Orosi, San Carlos,
Sarapiqui, El General, Coto Brus, Atenas-Palmichal-Puriscal, Los Santos
and Guanacaste (Table 5.2). As we have seen in Table 5.2 according to
their climate and altitude, every region has its own well defined quality of
coffee, and infrastructural network built up. Mills have set up coffee
collection centres near the plantations; likewise, input suppliers and
technical staff have had to concentrate their activities in these areas. The
establishment of geographical agricultural (coffee) clusters is not new in
the chain, but has not been analysed as such.

5.2.3  Institutional dimensions of the cofee chain

Organisation and flexibility of chains at the national level are influenced by
national state and other interventions, which also have effects on the
international chain. In coffee grower countries state regulations and
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producers' organisations agreements are among the main institutional
aspects which have affected the coffee chain.

Market regulations
The Costa Rican coffee chain is very regulated as a result of the conflict
between small and medium sized growers against the coffee millers which
threatened the sustainability of this chain early in the 205 century. The
government imposed some regulations through the foundation of the
Instituto de Defensa del Caft (IDECAFE) in 1933 (Acufia and Molina,
1991, p. 167). Domestic prices and quality rules, credits and the develop-
ment of external economies in the agricultural segment were also
introduced. Later IDECAFE was transformed into the Office of Coffee
with the same functions, but as a semi-government agency.

Currently, the sector is regulated   by   Law   2762   (from 1961) which
created ICAFE (Costa Rican Coffee Institute) and in 1997 it became a non-
government public institution. Four categories of agents are recognised by
the regulations: growers, processors, exporters and roasters. The law
regulates the relationship between growers and mills, the separations of
roles among the agents, (growers, mills and exporters) and the development
of research and extension activities.

In order to guarantee quality, the regulations prohibited the growers
themselves from processing or milling the coffee berries; they were
required to take their product to the centralised plants. This guarantees a
standardised first processing of coffee.  Also it was established that proces-
sed coffee must be internationally commercialised through specialised
exporters. Another important regulation refers to the price paid to growers.
As we explained at the beginning of this chapter, ICAFE is in charge of
determining the price after a process of advanced payments. The price to
the growers is calculated by considering average costs in milling,
processing yields of coffee mills and a fixed profit margin of 9 per cent.

Large-scale coffee mills have been the result of these regulations which
have been enforced to standardise the quality of green coffee. The
integrated and technified wet process makes it possible to maintain a
regular and controlled quality. Costa Rica has the appropriate infra-
structure (roads, means of transport collection centers, etc.) to guarantee
timely treatment of all the harvested berries to produce the good quality
parchment and green coffee later. The processors get a fixed profit margin
price to ensure correct handling, quality management, organisation and
control of the milling process. This has made Costa Rican coffee among the
best in the world. Nevertheless, there have been some contradictions
regarding the quality of the management. In their buyers markets, mills
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compete by quantity without encouraging quality production in coffee
plantations. This strategy is not sustainable in the unstable context of the
international markets, because mills now compete by reducing quality
requirements for growers in order to assure their supply of coffee berries
(Gonzilez, 1997, p. 76).

The co-operative sector and market power
During the second half of the 20th century, Law N° 2762, passed in  1961
created the co-operative movement with a significant impact on the coffee
chain through the milling stage. A coffee co-operative is basically an
association of independent growers owning a coffee mill (but there are also
some co-operatives which own coffee plantations collectively). Gradually
these organisations have evolved in service centres, adding to their original
operations as coffee mills, technical assistance, input supply centres and the
provision of financial services, with credit programmes, but also attracting
savings from their members. The impact of these organisations on the
improvement of the Costa Rican chain can hardly be overestimated. First,
they changed the rules of competition because at the local level most of
them are leaders competing against private firms. Co-operatives compete
by combining advance payment and service provision strategies. Private
firms usually offer higher payments in advance and other credit facilities.
Integrated firms can handle the prices paid to growers easily notwith-
standing ICAFE's regulations, because the price can be manipulated by the
intra-firms transactions. Since co-operative prices do not follow this
pattern, prices for growers cannot be pushed down. Smallholders obtain the
benefits from services and positive externalities provided by the co-
operatives. Second, traditional agricultural assistance and lower costs of
inputs provided by certain co-operatives can reduce the costs of growers
when the co-operatives are large buyers. Third, the co-operative sector has
developed some alliances to improve its commercialisation. The federation
FEDECOOP was an effort of some co-operatives to develop their inter-
national commercialisation and a common brand for roasted coffee.
Nevertheless, this effort has lost importance during the last years.
COOCAFE is another alliance of co-operatives located in non-traditional
coffee regions. This consortium has developed a relationship with the fair
trade movement and other market niches which recognise environmentally
friendly production. This organisation introduced the adoption of ISO 9000
and 14000 standards in their member co-operatives. Traditionally the co-
operative organisations have kept a very influential position in ICAFE.
Recently they have had a strong stake in the reorganisation of the
representativeness of ICAFE. The co-operative sector has proved to be  one
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of the main promoters of changes and improvements in the Costa Rican
coffee chain. It has also given small growers access to market power in the
coffee processing stage.

Environmental regulations
The increasing environmental concerns of citizens at local and regional
levels have caused the government to apply environmental regulations to
the milling process. But there are also foreign concerns that seem to have
broadened the agenda to include also environmental problems in the
agricultural stage.

Environmental regulations in the coffee chain historically have been
related to the milling stage because public attention has been attracted
specially  by the  disposal of waste (the pulp  of the berries and water)  in the
rivers, as well as the odours that this causes. There were also some
important previous experiences. Because of increased child mortality and
gastrointestinal problems in the coffee milling seasons, an Executive
Decree (N° 14) was established in 1934 that coffee mills must separate pulp
from the water, which could only be dumped into rivers that were not used
for human consumption. Later in 1938 it was established that new coffee
mills must not affect drinking water. In  1942 the Water Law (N" 276) was
passed, regulating the use, conservation, property and management of
water (ChAves, 1995). But it was recognised that all those regulations had
no influence on the long term development of the sector. The use of
technology based on agrochemicals and the concentration of coffee mills in
large plants caused environmental concerns to reappear when sustainable
development was considered in development strategies  in  the  1980  and
1990s. The regulations established by the general Health Law in 1973 were
also taken into account.

In   1992 the coffee sector introduced an inter-institutional agreement
with government institutions on water regulations, in order to progress in
the adoption of changes in the milling process. At that time it was clear that
coffee mills were responsible for more than 60 per cent of the organic
pollution in the Thrcoles river where 60 per cent of Costa Rican population
and 58 per cent of the installed capacity of coffee mills were located. The
agreement was to be implemented by the coffee mills on a voluntary basis.
It was designed to be applied in four stages by a gradual process of
adoption oftechnological changes ( see Section 5.4.1).

However, when the Law for Wildlife Protection was passed in 1994,
with its transitory article III which established the fines for water pollution,
and Decree N° 24158 - MIRENEN-S specified its implications such as
prohibiting the dumping of polluted water in the rivers (article 132), the
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sector realised that in fact there were regulations to be obeyed (Calvo,
1995). Therefore the institutional agreement was further developed in the
199Os, with the important result of having made the sector increasingly
active in environmental issues. Yet there is still another important environ-
mental problem related to current agricultural technology based on the use
of agrochemicals; this pollution of underground water and soil has not been
considered, despite the studies that have shown their impact (Ramirez and
Maldonado; 1998, Reynolds, 1991). A more generalised effort to face this
problem has not been developed, except in the case of organic coffee
production which will be discussed in Section 5.3.

5.2.4  Chain governance

GCCs can be distinguished as supply and demand driven chains. Often
revenue distribution along the chain segments determines a certain
hierarchy of production activities as analysed in Section 5.2.1 Given the
saturation trends in the international market, industry strategies have tried
to go beyond the standardised commodity in order to satisfy different tastes
and requirements of end users. Large importers, supermarkets, and
specialty coffee houses are gaining ground in this context and therefore the
chain has become more demand driven. Tile global chain's governance has
quite an influence on the national chain through the linkage with the
national agents that are nearer to the international trade stage. These agents
can organise much of the production system because of their closer position
to the demands of international traders and importers. Traditionally milling
firms played this role, as international traders used to provide advance
payments to miller-exporters in order to assure their supply. The miller-
exporters would pay growers in advance part of the future value of the
coffee. Due to the introduction of regulations during the 1930s, a speciali-
sation in export activities emerged and reduced the importance of miller-
exporters. Consignee and foreign exporter firms concentrated this activity
and continued to control the chain through funding from loans obtained
from  domestic and foreign banks.  In  the  1960s,  some new changes had
affected the operation of the governance system. First, the development of
co-operatives introduced a new kind of competition among private firms.

Second, new national corporations emerged  on the basis of their invest-
ments in milling plants.  Last, the development of the dry selection processin milling by the largest exporters progressively concentrated the pre-
export process that used to be based on women's manual labour in the wet
mills (Peters and Samper, 2001, pp. 173-5). During the 19909, with the
liberalisation of the international coffee market, additional changes have
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taken place. Exporters and private millers have increased and co-operatives
have reduced their share in processing. But the latter have individually
started to export directly, when they had access to funding by domestic and
foreign banks.'4 Local governance of the chain continues to be mostly in
the hands of exporters. During the 1998-1999 season, there were 26 co-
operative coffee mills which processed 38 per cent of coffee, while in the
2000-2001 season there were 25 which processed 37 per cent of the
production (ICAFE,   1999). This share had decreased slightly  from   1992-
1993, when there were 29 co-operatives, which processed 41 per cent of
the production. The market power of some of these are still important, as
the top ten mills (private and co-operative) had received more coffee during
the 1998-1999 season and processed 37 per cent ofthe total production. Six
ofthese belong to the co-operative sector.

Another important aspect is the vertical integration movement of the
firms. An estimation of the forward integration of the mills is presented  in
Table 5.12. First we can distinguish 74 firms with one mill (uniplant) from
the horizontally integrated mills (32 multiplant firms). There is a wide
variety of vertical integration of uniplant firms:  28  are just mills of which
nine are co-operatives, 39 have an exporter firm of which seven are co-
operatives  and  11 own additionally a trading firm.  On the other hand,  16
firms have a roasting company and only two have all four chain segments
integrated (one is a MNC).

There are five multiplant firms (three of which belong to a MNC),
covering almost the entire domestic coffee chain. They are characterised by
horizontal integration of coffee milling in different production regions.
According to the vision of these firms the integration allows them to offer a
high quality product to their clients. 15 These integration trends   show  new
efforts of forward integration in order to include the roasting and exporting
stages in the co-operative sector. Vertical integration is seen as a strategic
measure to confront regional competition. The idea is to cover forward
located chain segments such as milling and roasting stages, and backward
segments such as agricultural production. In this way the organisation is
looking for high quality coffee berries where the small firms have a local
scope and the larger ones operate at the national level. Large companies,
particularly the multinational ones, usually come from the export stage and
try to include the backward located chain segments.

14 In the 2000-2001 season there were 51 exporters, eighteen of which were coffee mill
firms which exported 7% of the total volume (ICAFE, 2001,   16).
I 5 Without considering firm organisation (multi-plant), ICAFE reported in 2000-2001
that 25 mills belong to companies which were linked to exporters, and they processed
41.8% of the national production (ICAFE, 2000,  15).
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Table 5.12'. Costa  Rican  coffee chain:  types  of vertical  integration  in  2002

Type of integration Uniplant Multiplant
Firms = mills Firms Mills

Mills                                                                    74                         5                   27

Independent mills                                                      28
Mill/commercialiser*                                            1
Mill/exporter                                         22
Mill/exporter/commercialiser                       7                   3               18
Mill/exporter/roaster                                 8
Mill/exporter/roaster/commercialiser              2                   2               9
Mill/roaster                                                          5
Mill/roaster/commercialiser                                  1

Other kind of firms (exporters and roasters)

Exporters                                              78
Exporters/roasters                                       17
Exporters/roasters/commercialisers                4
Independent roasters                                                 39
Roasters/commercialisers                                     3

Total

Mills 101

Exporters 165

Roasters                                                                                                  88

Source: elaborated with data from ICAFE's registry (September, 2002)
*Commercialiser (domestic) buy to mills and sell to roasters green coffee

Through the milling process they guarantee product quality and adequate
supply to satisfy the international demand. These companies operate on the
basis of an international strategy. For a long time Costa Rica offered high
quality coffee, but according to the exporters interviewed for this research,
its prestige has decreased, because quality standardisation had dominated
the country's strategy. Efforts to meet more specific international market
requirements should be part of the agenda because the exporters are
connected to the driving forces of the international chain. Coffee mills are
considered as second level dominance agents and the forward integration
milling-exporting stages seem to be the most consolidated way for these to
obtain market power and access to revenues in the coffee chain. Revenue
distribution along the chain should confirm this. Another type of integra-
tion is related to exporters; there are 78 individual exporters (most ofwhich
are not operating) and 17 are trying to integrate the roasting stage. There
are also 39 individual roasters. The largest roaster integrates the export
(outward orientation) and the roasting stage (inward orientation). Also
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there are numerous individual agents, including roasters, who intend to
develop an outward strategy. But as shown previously, the export stage is
concentrated because among the top five exporters there are three MNCs
located in Costa Rica and the two others have exports as main activity. As
shown in Table  5.13,  most of the exports are done by vertically integrated
firms, but in recent years specialised exporters' share has grown.

Table 5.13: Costa Rican exporters share by type of vertical integration (%)
Exporters 1997-1998 1998-1999 1999-2000 2000-2001 2001-2002

Mills integrated                  82               77                81                83               72
Roaster integrated                 1                  4                 3                 2                 2
Individual                        17              19              16              15              26
Source: ICAFE data

Table 5.14: Value distribution (%) in coffee chains (1994/1995)
Value

World Gross

Agent average Robusta" Arabica ) profits3)

Consumer price 100 100 100 100
Taxes developed countries                     0                  5.5                   31
Retailer                                        22                19                19             29.6
Roaster/(dealer*)                            37 48.4 28.5 33.4

Import CIF -40.9 -27.1 -29.4 9.6

Freight, insurance 2.3 2.7 1.7

Export FOB 38.6 24.4 27.7 5.6

Taxes developing countries                      1.6 2.8 2.8

Exporter                                     7 3.8 4.3            X)
Processor/trader 20-9            4            6          13.3

Grower 10-20 13.8 14.6 8.5

Sources: Petupessy, 2001(b): 23
DRobusta: France - Ivory Coast chain 2'Arabica Germany - Costa Rica chain
3)Gross profits: Netherlands - Costa Rica chain, distribution of known gross profits
(approximately)
*Weight losses, blend effects, etc. included     x): not specified

Empirical information on the distribution of income along global commo-
dity chains is scarce. Table 5.14 provides an estimation ofthe relative value
distribution of the final consumer price in a developed country to the
different chain segments in 1994/1995.

In the developing country Costa Rica the agriculture obtained 14.6 per
cent of the consumer price value, and the rest of the domestic stages in this
country around  10.3  per cent, which means that 70 per cent is received by
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the chain segments in the developed countries, among which roasters and
retailers are the most important ones. This is confirmed by the distribution
of gross profits in the chain. These figures give an indication that the
leading sector of the chain should be the roasting and retailing sectors
located in the developed economies, whose accumulated share was on
average for the major importing countries, between 47 per cent and 67 per
cent ofthe end product price (Pelupessy, 2001b, p. 23)

5.3 Environmental assessment of the Costa Rica coffee chain

Life Cycle Inventory (LCI) is applied in order to evaluate the most
important environmental issues for policy purposes of alternative processes
of coffee production. The analysis includes the initial steps of environ-
mental Life Cycle Assessment till the evaluation stage. As discussed in
Chapter three, the construction of environmental profiles and the improve-
ment analysis have not been included, but this is not a problem for a
discussion about policy guidelines. The study covers the whole agro-
processing chain, which includes agricultural production, milling, roasting,
trade and consumption. The environmental effects considered are those for
which equivalence factors were available. In some cases when quantifi-
cation was not possible, qualitative criteria were applied. The analysis aims
to present and compare inventory data for the Costa Rican coffee chain
with alternative production processes to export green coffee. It also aims to
identify the main targets that coffee chain environmental policies should
take into account to improve competitiveness and guarantee sustainability.
The functional unit applied is one kg of Costa Rican roasted, ground and
packed coffee consumed in Germany in the 2000-2001 season, considering
the alternative production systems as presented in Table 5.15. Germany
was chosen because of its importance in Costa Rican coffee exports and
because of the availability of LCA impact data for Germany (Diers et al.,
1999).

5.3.1    The production systems

There are three optional agricultural systems in the Costa Rican coffee
chain of which the extremes are conventional and organic production,
while there is also the intermediate shade grown system. Because there is a
difference between the systems in the processing, we have also included
two alternative scales of coffee mills which permit us to establish various
scenarios. More detailed information on the three scenarios based on the
cases presented in Table 5.15 will be provided below.
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Table 5.15: Description of the coffee cases studied for LCI
Production system Location

Conventional agricultural production  This is the base scenario, with the technological
(sun-grown) package suggested by ICAFE, in principle applied

on 80% of Costa Rican coffee area
Shade-grown coffee Farms in Leon Cortds (San Jost), altitude  1300 m.

above sea level
Orotina, altitude 1000 above sea level and
Atenas, 1300 m. above sea level

Organic production Farm in Frailes, Desamparados, 1300 m above sea
level

Large scale coffee mills Tarrazu: 132 thousandfanegas processed. ISO
9001 and 14001 in process of certification

Small scale coffee mills Miramar Quntarenas): 18 thousandfanegas; and
Tilardn (Gimnacaste):   12 thousandfanegas. ISO
14001 certified

Cojfee plantations
Conventional co#ee production occupied around 80 per cent of the
cultivated area in Costa Rica (ICAFE, 2000, p. 15). In 1995, this produc-
tion was almost totally based on Catuai and Caturra varieties of coffee
(ICAFE 1995), which grow faster than traditional Arabicas when exposed
to the sun and cultivated in high densities (Prisma, 1999, p. 6). The system
was introduced in 1975, generating increasing yields due to a density as
high as 10,000 plants per hectare,  and the intensive  use of agrochemicals,
with the most productive plantations producing over 50 fanegas per
hectare.

In this system nitrates from fertilisers are the most commonly identified
sources of water pollution (Boyce  et al.,  1994, p. 189), causing high human
and animal health risks. Reynolds (1991), when studying underground
water in the Central Valley where 40 per cent of the area was cultivated
with coffee, found concentrations of nitrates   of   18.9 mg/L, which   was
above the international standard of 10 mg/L for drinking water. Since shade
tree elimination increases sedimentation in rivers and reduces soil fertility,
some studies have shown that coffee plants may provide permanent
protection against erosion and favour filtration. Coffee plantations with
densities of around 6500 plants/ha, as frequently occurs with sun-grown
coffees, may provide soil protection for 30 years, so that there is no big
difference in soil humidity between coffee grown in the sun or in the shade
(Segura, 1993, p. 4).
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The organic co#ee system applies a technology which makes use of the
natural control of overgrowth and pests, without using any fertilisers,
herbicides, fungicides, insecticides or nematicides containing chemicals.
(Campos   1998,  p.  86).  It is normal that yields  in the organic system  are
lower than  in the conventional one: around  16 to 27 »legas per hectare.
Organic coffee may reach a consumer speciality niche where a price
premium of 30 to 50 per cent is normally paid.

But it requires a verifiable and certifiable product in order to guarantee
that organic technology was consistently applied in all stages of the chain.
The options for producing organic coffee are to grow new plantations
following organic principles; or to apply technology to change traditional
plantations. In the latter case a three-year transition process is required to
be certified as organic production.

Shade-grown cojee is an intermediate option between conventional
(sun-grown) and organic production. In fact, the original traditional coffee
plantations were intensively shaded, used less fertilisation, and soil condi-
tions were improved by the application of manure. Farm products such as
bananas, plantains, citrus, fruit and woods were usually extracted from this
complex agro-ecosystem. Sometimes, when small and intermediate sized
growers are facing financial problems, they fall back to this tradition and
combine the approaches. So far a systematic study is not available about
this mixed option in the coffee plantation landscape. Shade trees provide
the soil with fixed nitrogen, thus diminishing the need for chemical
fertilisers (Alvarado 2000, p. 29). Additionally, pesticides are less needed,
because the fowl that inhabits the trees eats insects. The canopy also
provides forestlike environmental services.

Shaded coffee plantations amount to only ten per cent of the cultivated
area in Costa Rica. Their yields are estimated at around 25  to 30 fanegas
per hectare.'6 Shaded coffee  has been internationally certified  as  bio-
diversity friendly coffee by the Rainforest Alliance through its ECO-OK
label.  Also  it has been identified as bird friendly. The advantages of shade-
grown coffee are that less pesticides are required because ofthe presence of
birds in the canopy, overgrowth tends to be reduced and may be controlled
manually, and fallen leaves attract insects which help to control nematodes.
The slow growth of the coffee berries gives a better taste when roasted and
some shade trees produce fruits that provide the farmer with additional
revenues.

'6 El Salvador has obtained an advantage in the last years because a large part of its
plantations are shaded. This has been postulated as an aspect to be exploited in product
differentiation (Harmer, 1997, 3)
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Cojfee mills
As mentioned above, coffee milling in Costa Rica is a wet process which
results in dried coffee beans that are ready to be roasted in the industrial
stage o f the production process. The mills receive coffee berries, which are
composed of three layers: pulp, mucilage and light cuticle surrounding the
bean. The process starts with a sorting stage, using water, where the heavy
berries are the best, with different flows of coffee. Next, also utilising
water, coffee is transported to the pulping machines. The beans are kept in
fermentation from 48 to 78 hours to separate the mucilage. Later on the
coffee is dried in the sun or by machine. Some equipment has computerised
heat control, where coffee  is  left  with   12  per cent humidity. The process
includes sorting and grading the quality of the processed coffee. Afterwards
the cuticle is mechanically removed and sorted by machine, before being
exported in bags. Pollution is generated in this process because 91.5 per
cent of a berry becomes waste as pulp (50%) equivalent to 2.5-3.5 kg COD
(Chemical Oxygen Demand), per green coffee quinml, and sweet waste
waters an equivalent to 2-3 kg COD per green coffee quinml.

An important characteristic of the Costa Rican milling process is that it
is carried out in specialised plants, in order to standardise the quality. In
other countries this process may also be done by farmers; this reduces the
concentration of pollution as in Costa Rica, but quality may be sacrificed.
Because coffee production was historically located in the Central Valley of
Costa Rica environmental problems of the milling process are concen-
trated here, but are not exclusive to this area. Most of the waste used to
flow into the main basins which in turn flow into the TArcoles River to the
Pacific Coast. Early in the 199Os,  it was estimated that during the coffee
season, mills were responsible for 60 per cent of the environmental pollu-
tion. This problem led to the introduction of regulations through an inter-
institutional agreement whose initial schedule and goals are shown in Table
5.16.

Despite the fact that currently these regulations are being applied, there
are additional emissions by the sedimentation lagoons and the production
of bio-fertiliser by the use of pulp, which generate emissions of carbon
dioxide (C02) and methane (CH ). The size of the mills is variable but their
processes are similar. Differences are related to waste treatment and
process management. In this study one large and two small mills were
considered. The large mill processed 132 thousand fanegas in the
2000/2001 season, and had an ISO 9002 label. It operates with electric
energy and firewood, which is bought in the region and partly is extracted
from its own plantations. Its disposal treatment consists of recycling the
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pulp and cuticle in the production of organic fertiliser. Anaerobic lagoons
treat the water used.

The small mills studied produce  11  and 21 thousand fanegas,  and  one
had an ISO 14000 label, while the other was on its way to obtaining one.
Both produce organic fertilisers and are recycling the pulp and cuticle.
Anaerobic lagoons treat water as well.

Table 5.16: Inter-institutional agreement of environmental regulations in
coffee milling (ICAFE-Health Ministry-SNE-AyA*)

Activity-objective Equipment requirements     Goal

I stage
Measurement and reduction of Equipment for: Reduction ofwater required
water consumption Water re-circulation from 3.3 mito lmiper
Efficient separation of pulp Filtering fanega
from water Changes in waste
Only one effluent channels

II Stage
Diminishing solid waste in Tanks of sedimentation Solid waste reduction to
waste water and water recycling. 50%
Dry pulping and no hydraulic Experimentation with Reduction in water use
transportation of pulp equipment

III Stage
Anaerobic treatment of dissol- Construction of anaerobic 80% reduction of chemical
ved materials (sweet waste- lagoons and biochemical demand of
water and other sediments are oxygen and total solids
absorbed by the soil)

* SNE: National Electricity Service; AyA: Institute of Waterworks and Sewage Systems

Means of transportation
This takes place between the segments all along the chain. Because our LCI
considers the chain from Costa Rica to Germany, local transportation by
land which means mainly trucks and international shipping (by sea) must
be considered. We must also consider the use of trucks and cars in
Germany to transport the coffee to the roasters, traders and consumers.
The following distances and routes are considered: coffee berries are taken
from farms to mills (around 30 to 50 km); green coffee is transported to the
ports Caldera or Lim6n  (100  to  169  km);  then  it is exported/imported  to
Germany (Bremerhaven or Hamburg: 8200 to 8355 km) and transported to
the destination markets of roasters and consumers (Bremen - Berlin: 393
km).

Transportation by land in both Costa Rica and Germany requires inputs
from the environment and the economy related to energy use; and affects
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the environment in terms of global warming, eutrophication, and
acidification. In the case of the maritime transportation, the International
Maritime Organisation (IMO) reports   that   in    1990 the pollution   from
transportation by ship includes sulphur (S02) emissions (4% of total  emis-
sions), Nitrogen Oxides (NOx) (7% of total emissions), and Chlorofluoro-
carbons (CFCs) (1-3% of total emissions) (www.imo.org/home.asp).

Roasting factories and consumers
After arriving to the port, the coffee is delivered to the roasters. In the
roasting factories the coffee undergoes the following changes (Assouw,
1998):

> Cleaning: the bags are removed and the beans are cleaned from husks,
sand, dust and rope before being stored. Since the jute bags cannot be
used again, they become waste. Composting them is difficult because of
the chemical paint that is used to print on the bags and the residual
fertilisers and other agrochemicals from the growing of the jute or
sisal plants. Coffee is increasingly transported in bulk in containers with
a plastic or PVC lining.

>  Roasting: this takes place in large ovens. The type of oven, the duration
and  temperature of the roasting and the speed of cooling all determine
the final taste. In the Netherlands the beans are generally roasted for
four to eight minutes at a temperature of 300-500°C.

> Cooling: after roasting, the beans need to be cooled. First this is done by
spraying them with water and then with ordinary air. Part of the beans
are packed as roasted coffee beans, the rest is ground first.

> Grinding: the beans are ground till pieces of 0,3 to 0,5 mm. Carbon
dioxide, dust and odours escape from the process. The escaping gases
are retained to serve as inert gas and protect the beans from the oxygen
in the air.

> Degassing: the carbon dioxide (ca. 4 kg/1.) and odours are removed by
suction. If this were not done, the vacuum packing would blow up
because of escaping gases.

> Packing: during this phase the beans are often kept in a protective gas,
in order to prevent a loss of taste and smell. The coffee is usually
vacuum packed. Aluminium is a scarce resource and its production
requires much energy. Its waste also causes problems. Changing
packaging is not easy, because of the requirements to conserve the scent
and taste ofthe coffee.
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The environmental damage that occurs in this phase is not directly related
to the coffee itself, but rather comes from products that are used in the
preparation for consumption, such as the use of percolators and coffee
filters. The inputs from the environment are energy and water. Water is not
considered in our analysis as this is needed for all drinks. With regard to
coffee machines, energy use is most important, both for preparing the
coffee and keeping it warm. Other matters of concern are the materials used
in the percolators and their recyclability.

Output to the environment is the waste from the process. First, there is
the  waste of package (usually aluminium foil,  with a paper wrapping).  The
paper can be recycled, but the aluminium is hard to recover because it is
combined with foil. In waste burning, damaging gases are emitted and
residues remain, contributing to land fill effects. A second category of
waste is caused by the used coffee filters with coffee remains. Non-
whitened coffee filters can be added to the organic household waste and
they are increasingly collected separately from the other garbage. We will
ignore their environmental effects.

Table 5.17. Summary of the analysed coffee growing systems
Conventional Organic production Shaded production

Crop characteristics production (CP) (OP) (SP)

Average yields/ha 50-62 fanegas 16 to 25fanegas 3840»:egas

Density (plants/ha) 3000-7000 1000 to 2000 1000-4000

Plantation life 12-15 30 or more 30 or more

(years)

Shade trees None to moderate Dense up to 90% of Moderate to dense
(50% of the area) the area (60-90% of the area)

Scenarios
The comparative analysis will consider the most frequently appearing
scenarios of coffee production in Costa Rica. This consists of a base
scenario of conventional cultivation of coffee and milling by a large plant,
exports to, commercialisation, roasting and consumption in Germany. The
other extreme is the organic scenario composed by organic production and
a certified small mill. Then comes the intermediate scenario composed by
shaded coffee and a non-certified small mill. And finally, the other inter-
mediate scenario composed by shade production and large mill. All
scenarios are supposed to export the coffee to Germany under the same
conditions as the base one.
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5.3.2     Inventory analysis

The process tree includes agriculture, milling and other stages as shown in
Figure 5.2. This general scheme shows the inputs and outputs from/to the
environment and the economy. The agricultural stage of conventional and
shade-grown coffee requires inputs from the economy such as seeds, mastic
trees, fertilisers, pesticides and labour. Fertilisers and pesticides are
produced in industrialised countries. Inputs from the environment include
soil, water and air. The outputs to the environment are related to the
impacts of agrochemicals on soil, water, air and human health. Erosion is
another important effect on the soil.

In the milling process the main input from the environment is water,
which flows into the rivers after processing. The main inputs from the
economy are the coffee berries, together with electrical energy and fossil
fuel or firewood, which are complemented by the recycling of cuticle
(waste). Finally bags are required to pack the coffee for export. The main
outputs to the environment include waste from the different layers covering
the coffee seeds, such as the pulp and mucilage. This output may return to
the economy as it can become input for other production processes. For
instance, pulp is commonly used in bio-fertiliser production. Also pulp and
the substances in the mucilage could be used in other production processes,
but efficient and profitable technologies are not available to make this
possible.

17

When we look at the components of the selected production systems,
they include the agricultural and milling stages, while roasting, transport,
trade and packaging activities may be more or less the same for all four.
The cases are representative for different technologies and scales. The
technology package of ICAFE was used for the specification of
conventional production, and was complemented by information from a
producer. Organic production is taking place on a large plantation with
relatively high agricultural yields (19.6 fanegas per ha). Data on shade-
grown coffee were obtained from two small farms, with shade trees, but
without production diversification (for instance with fruit harvests). Their
yields are higher than the overall national average.' 

I7 Examples include the use of pulp to produce cattle feed and fuels, or to obtain
caffeine and proteins. Cuticle may be used to produce cattle feed, wax, fuel, enzymes
and pectines. Pectines can be obtained from mucilage (Bressani, 1978).
18  In our cases we assumed that the yields depended on growers' capabilities. Other
(more) important factors which affect yields, as density of plantations, age, and soil
conditions were not considered explicitly.
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Figure 12: Costa Rican coffee chain process tree LCI
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The milling stage is considered for two categories: large milling plant
processing 139,000»,egas and located in a SHB region ofproduction and
two small milling plants processing less than 20,000 fanegas. Data were
obtained by interviewing coffee producers and mill managers comple-
mented by information from other studies and the literature.

The complete inventory is presented in Annex 5.1. Estimates of
emissions were taken from Heijungs (1992) in accordance with the inputs
of each case and are shown in Annex 5.2. The assumptions made to
construct the inventory table were:

> In the agricultural stage only emissions ofpesticides and fertilisers
were taken into account. For both cases, the criteria of the European
Commission were used (Assouw, 1998, p. 86) and the pesticides were
identified by their generic names.

>  In the case of fertilisers, the most commonly used by coffee growers are
the complete formula of nitrogen, phosphorus and potassium (N-P-K).
Their emission impacts are stated in terms of eutrophication, global
warming and acidification (Mattsson,1999, p. 26).

> In production with organic fertilisers consideration is given to the
emissions generated in the decomposition process." The greenhouse
effect is produced through emissions of carbon dioxide (CO2) and
methane (CH ).

>  In the milling stage estimation of emissions was obtained at the proces-
sing plants by means of interviews.

> The estimation of emissions in treatment lagoons was taken from
Hensen (1998).

> Estimations regarding maritime transportation, roasting and consump-
tion are made with information from Gommans (1996), Assouw (1998),
Diers et al. ( 1999) and Prd Consultants (1996 and 1998).

Environmental problems are classified by impact categories, which are
organised in three main categories (Heijungs, et al. (b)1992, p. 67):
depletion (extraction from environment); pollution (emissions to environ-
ment) and damages (changes in the structure of environment). The group of
problems analysed in this study are those which could be quantified with
the classification factors and information from other research.

In Figure 5.3 and 5.4 we present the environmental impacts of the BS
coffee chain.  As  seen in Annex 5.4 impacts were classified  in   11   cate-
gories, of which five are generated exclusively by the agriculture stage.

19 Based on criteria provided by Hugo Hemlin, a specialist in pulp treatment in Costa
Rica
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These effects are related to pesticides which affect the ecology and human
beings in soil, air and water. Figure 5.3 shows that carborfuran (used in
nematicides) is responsible for most impacts on terrestrial ecotoxicity and
human toxicity in soil: captafol (fungicide) impacts highly on aquatic
ecotoxicity, while endosulfan and etoprofos (insecticides) affect highly
human toxicity in air and water.

Figure 5.3: Costa Rican coffee chain: main contaminant substances
per impact catagory (shares)
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Figure 5.4 shows the other seven categories affected by the activities in
various segments. It is interesting that four of those categories are greatly
affected by segments in the consumer country, such as in the case of
household waste and energy use, being the consumption stage with the
higher share.

Eutrophication and acidification are highly impacted by maritime
transportation towards Germany, whereas the agriculture stage receives
almost the total impact in terms of land use and global warming, the former
explained mainly by the production of agrochemicals outside Costa Rica.
Milling has the highest impact due to water use. The results show that in
order to reduce the environmental impacts in the coffee chain, efforts must
be made in practically all production segments.
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Figure 5.4: Costa Rican base scenario coffee chain: share of different chain
segments in environmental effects per impact category
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The agriculture stage concentrates the effects of agrochemicals use, with
important negative externalities on human beings and economic activities.
Since the main impact of milling has to do with the use of water, the
regulations applied to this segment were highly needed. International
transportation appears to be responsible for eutrophication and acidification
impacts together with the other segments in consumer countries. Improving
the impacts of maritime transportation seems to be very important, not only
for coffee but also for other chains which make use of this service. The
roasting stage appears with reduced impacts in most of the categories
considered. The consumption has the highest impacts of waste and energy
use.

A comparison between scenarios is shown in Figure 5.5. In this case the
analysis considers only the agriculture and milling stages, assuming that the
other segments are the same for each scenario. For each impact category
the impact of the basic scenario (BS) is standardised at a value of one. The
impacts of the other scenarios are plotted as ratios to BS. The basic
scenario obtains the highest scores in most categories, except
eutrophication where shaded coffee cases,   IS 1 (shade coffee   and   non-
certified small mill) and IS2 (shaded coffee and large mill) obtains the
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highest scores in the agricultural stage. The quantified results of the main
environmental problems of coffee production in Costa Rica (agricultural
and milling segments) maybe summarised as follows (see also Annex 5.5).

For the problem ofglobal warming due to the use of oxidising lagoons
methane emissions dominate the basic and organic coffee scenarios (EIS
and OS). For human toxicity BS has the highest scores in all three types
(air, water and soil), and all are related to the use  of agrochemicals, as seen
in Figure 5.2. For ecotoxicity again BS has the highest scores. Aquatic
ecotoxicity is affected mainly by captafol (a fungicide), and terrestrial
ecotoxicity by carbofuran. Finally for eutrophication the highest scores are
obtained by options  ISt  and  IS2.  In  all the options  the main factor  is
nitrogen, except in the organic category. Nitrogen produces the highest
scores in ISI and IS2 because of the intensive use of organic fertilisers
based on chicken manure and coffee pulp. Additionally there are other,
non-quantified impacts where positive and negative effects may be found
in the provision ofbiodiversity protection and environmental services.

Gondez (1999, p. 7) mentions that some species of birds can tolerate
habitats modified by human beings and shaded coffee plantations  is one of

Figure 5.5: Costa Rican coffee chain: comparative ratios between scenarios
per impact category (agricultural and milling stages)

M<#*.I--I-Eutrophication

Terrestrial
ecotoxicity

Aquatic ecotoxicity
1 0 IS2

Human toxicity in 2 •Isl
Soil                                           1                                                                                                   Sy OS

Human toxicity in  I OBS
water                                        i

Human toxicity in
air                       1

ZZZ-ZZZ)
Global warming   9           1

0 1 2 3 4 5

ratio (ISi /BS)

Source: Annex 5.5



144   Chapter 5

the cases. We conclude for the IS options there is an increasing variety of
insects, flowers and fruits to  feed the birds because of the variety of shade
trees. The abundance of birds is also related to the geographical location of
coffee plantations. The more complex the vegetation structure is, the
greater variety of (migratory and residents) species.

In sun-grown coffee plantations there is an abundance of swallows and
rufous-collared sparrows, which prefer a tree-scarce habitat. Inasmuch as
fowl uses this habitat mainly to hunt insects, plantations with only one
arboreal species are less attractive to fowls, because they are intensive in
unattractive insects for these birds. Shade-grown coffee plantations provide
environmental services, such as biodiversity protection, air purification,
carbon fixation, renewal of the water natural cycle, sources of energy
renewal and scenic beauty. Montenegro and Abarca (2000) compared emis-
sions in plantations of shade-grown and sun-grown coffee, with natural
forests applying chemical fertilisers. In this way emissions of N20 and C02
are obtained. The results showed that for shade-grown coffee N 0
emissions were 4.8 per cent higher in natural forests while (02 emissions
were  11  per cent lower. The differences in N20 emissions are the environ-
mental costs of shade-grown coffee. Regarding the sun-grown system, the
comparative results are as follows:

Ecosystem N20 C02

Sun-grown coffee 1.77 ng./(cm: h) 3.05 ng../(cm: h)
Natural forest 3.94 ng ./(cm2. h) 3.64 ng. ./(cm: h)
Net emissions in coffee production -2.24 ng./(cm: h) -0.59 ng../(cm: h)

These differences are due to lower levels of ammonium nitrate in the soil of
the coffee ecosystem because of the absorption by coffee plants. The
natural forest has higher emissions because of nitrogen transformation and
the recycling ofhuge amounts ofthis element. Regarding carbon fixation
in the soil the results are as follows:

Carbon accumulated
Ecosystem Commentin soil

Sun-grown 32.1 ha -' (lower than Lower absorption due to presence of only one
coffee natural forest) arboreal stratum and a limited deposit of or-

ganic material
Shaded Atmospheric C02 fix- Because of higher carbon fixation in soil due

coffee ation: 25 per cent hig- to higher carbon recycling than in natural
her than natural forest forest

Natural forest  47.9 ha -' Contribution ofdifferent arboreal stratums
and flowers diversity
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General indicators obtained in the study showed that when comparing the
natural forest with the coffee systems, there is a net emission of -0.116 kg
of N/ha/year and -0,315  kg of C/ha/year. This indicates that emissions per
unit of area of the coffee systems are lower than the natural forest.
Additionally, it has been estimated that in 1996 and 1997, 2,211.1 Gg of
carbon were fixed by Costa Rican coffee plantations; that is equivalent to
the fixation of 25.126 hectares of forest in 20 years. It shows the extent of
the contribution of coffee production to mitigate the greenhouse effect by
carbon fixation. Another (potentially positive) factor is the scenic beauty
provided by coffee plantations, specially those which are environmentally
friendly. For instance, the organic coffee farm included in this study is
often visited by tourists as part of a tourist package organised by a roaster
company of specialty coffees. Likewise, coffee processing plants may be
increasingly visited by tourists, particularly when environmental regula-
tions have made them clean and attractive places.

Odour is a notorious problem in large mills. Transportation and proces-
sing of huge quantities of coffee berries and their waste in a concentrated
area causes this problem. It affects the people living around the mills and
rivers where water used in coffee mills is dumped. It is also a barrier for
tourism.  This is mainly a problem of the cleaning procedures in the coffee
mills and their size. In spite of the environmental regulations, the problem
continues and more technical studies are required.

5.3.3 Evaluation

A complete LCA application includes an evaluation, which analyses the
environmental profiles comparatively (Heijungs et al. 1992, p. 52). In this
study, we use only the inventory analysis, to evaluate the environmental
effect of alternative production chains. The main conclusions are the
following:

> LCI has made it possible to assess two sides of the environmental
impacts in coffee chains. One is regarding the distribution of environ-
mental problems between production segments of the chain. The other
refers to the kind of environmental problems generated  in the countries
where the chain is located.

>  A comparative analysis of the segments has shed light on the problems
that a coffee producing country faces. The agriculture stage seems to be
responsible for most of the classified environmental impacts. This
means that if roasters use the results of LCA, they may try to organise
their supply chain considering the choice between better quality coffees
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and environmentally friendly ones, or a combination of both. This may
give the possibility of exclusions, but also of co-ordination at the
international level. Considering that coffee is a demand-driven chain,
and that market relationships dominate transactions, some kind of
exclusion may be expected of growers whose supply does not satisfy the
environmental requirements of roasters. Because of the existing (high)
degree of differentiation, it is likely that these additional requirements
will not be paid for automatically by the markets. Therefore, it seems
that global chain considerations are necessary to guarantee decent
income to growers that are improving their technology, and also
contributing to the chain's competitiveness. Currently this kind of
recognition is part of the environmentally friendly market niches, but it
is still of a very reduced nature in countries as Costa Rica.

>  It is also clear that in the different segments of coffee chains there is an
increasing demand for changes and not only in the agriculture stage.
Maritime transportation, agrochemical production and more energy
saving appliances to prepare coffee brews, are examples of segments
where changes must contribute to the sustainability ofthe coffee chain.

> A first environmental evaluation of general scenarios analysed in the
Costa Rica coffee sector has shown that where coffee production
reduces the use of agrochemicals, the environmental profile improves.
But the change in the production system from conventional to a greener
one requires both economic and social assessments. The technology
applied in coffee production is the result of the resources endowments
and chain strategies. Costa Rican coffee chains have achieved high
productivity (which has made it possible to pay the highest salaries in
Central America, as is shown in Table 5.18), but with a strong pressure
on nature, as shown in our LCI application. When we want to make
coffee production more environmentally friendly, there are two principal
problems to be solved during the transition period. First we have
diminishing yields and second, the additional labour which will be
required. This will make it difficult to make the change considering that
the premiums for coffee will not be paid during the transition. In Table
5.18 we have comparative data from Central American countries, which
show the difficult position of Costa Rica when changes in production
systems are considered. As observed, Costa Rican coffee production is
the most productive (higher yields and higher wage rates), but in the
current crisis it is facing the highest losses. Lower yields and more
labour intensive production will make the position of Costa Rica worse.
If growers decide to start organic production under the present
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conditions, they will face significant losses. Shade-grown coffee may be
another option. But also in this case a transition period means reduced
yields for some time and in certain cases, changes in coffee bush
varieties are necessary. Additionally growers may need also a learning
period about technological options to introduce the shade-grown coffee
and to reduce agrochemical use, while improving labour productivity.
Shade trees may generate additional income for growers, but not
automatically. Technology, commercialisation channels and additional
infrastructure must be available for multi-production coffee plantations
(fruits, tourism, and environmental services).

Table 5.18: Central American coffee:
comparative costs, yields and surplus (year 2000)

Salary Ratio Yields $ per quintal
Country

($/day) (qq/ha) Cost* Price** Balance
Ratio

Costa Rica 7.6 1.00 31.8 1.00          86              57             -29

El Salvador 3.6 0.47 14.4 0.45         57             45            -12

Guatemala 3.2 0.42 19.8 0.62         74             51            -23

Honduras 3.0 0.39 14.3 0.45          62              37             -25

Nicaragua 2.3 0.30 16.7 0.53         70             43            -27

Source: CEPAL, 2002, pp.23-4
* Total costs **Farmers price

> The scenario of organic farming combined with a certified small mill
make this alternative the most environmentally friendly. A complete
evaluation must include the above mentioned transition costs, structu-
rally lower yields and higher labour requirements, as well as the
considerable costs of international certification. These factors should be
confronted with the possibility of obtaining higher prices, providing that
the favourable supply and demand conditions for organic coffee will
remain in the future.

5.4  Policies in the coffee chain

General conclusions
The analysis of the national chain enables us to conclude that the Costa
Rican coffee agro-industry has maintained advantageous linkages with the
international chain and has a strong position as a supplier of good quality
coffee. The international chain governance structure which is dominated by
very large multinational companies is in a certain way replicated in the
Costa Rican structure where domestic governance is dominated by agents
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near the international market stage. The most influential agents are those
directly linked to and vertically integrated with international traders and
roasters. To the extent that chain governance is in a transitional stage from
being supply-driven to demand-driven, the national chain also shows some
signs of this trend: certain agents are trying to shorten the chain in order to
access the most attractive market niches directly.

The competitiveness analysis of the domestic agents shows that factors
at meta and macro levels do not affect the short term functioning of the
chain negatively. However, a general strategy which supports the consoli-
dation of the agro-industrial sectors is lacking in the national efforts to
generate higher added value and improved competitiveness. There are
competitive strengths in the chain related to sectoral organisation and
policies, the application of product quality as the main production criterion,
development of product differentiation and pro-active attitudes to solve
environmental problems. Nevertheless, the sector is generally still conser-
vative. In spite of the international price decreases, the Costa Rican coffee
chain is still well positioned, but due to the regulated relationships between
mills and growers, there is some inefficiency in promoting innovation
processes. There should be more support for those going against the
mainstream, such as roasted coffee exporters or organic farmers. The sector
has important opportunities as its international market performance seems
to be rather successful and the domestic market is improving in quatitity
and quality. But the change from the traditionally successful positioning as
green coffee commodity suppliers to that of differentiated coffee producers
could not only depend on the individual entrepreneur's initiatives. There is
a need for the corresponding public and private collective chain actions.
This means that at the meso level of the chain, (collective) innovation and
learning should be encouraged. Competitiveness policies should not only
focus on supply side improvements because coffee chains are becoming
gradually more demand-driven. An initial assessment for the improvement
of the main policies and firm strategies as presently applied in the chain
will be presented below.

Policies for the international context
The policies required to face the international orientation of the coffee
chain may be approached by measures to improve access to revenues. In
Chapter three we mentioned that income in the international chain is
accrued from monopolistic market power, strategic policies and natural
resource endowments. The monopolic rents are quite concentrated in the
international coffee chain and Costa Rica tried to protect the grower from
the imbalance of market power along the chain by means of regulated
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transactions between growers and mills. But mills are confronting exporters
and international agents and suffer from subordinate market relationships.
Thus, there is no guarantee for the stability of income for growers, while
price fluctuations will affect them more than the millers who have a
secured profit margin.

National coffee firms and grower organisations (co-operatives) have
vertically integrated their operations, to increase their market power in the
international segments of the chain. The export stage is the target. But
multinational companies are counteracting this by means of operations in
the national segments of the Costa Rica coffee chain. This trend has been
supported by recent liberalisation macro policies.

Strategic ways to create rents have also been taken into account in the
policies of the Costa Rica chain. During the 1990s Costa Rica participated
in the ACPC in an effort to counteract market liberalisation because of a
lack of agreement within ICO. Domestically there have been contradictory
positions regarding the efforts to reduce the supply of green coffee
promoted by ACPC. There are discussions about coffee storage and control
strategies, because this may not have an impact on market prices, and even
worse, it may lead to oversupply in the future.

In 2001-2002, Costa Rica applied the new ACPC initiative to eliminate
the lower qualities of the stored coffee. Costa Rica also supports an ICO
agreement which includes quality certification of export coffees, which
should favour the higher quality producers like those of Costa Rica.
However, it is still unclear how this strategy will correspond to the
generally applied blending practices of large companies in which also
lower quality coffees have their place.

Finally, the exploitation of rents based on natural conditions had and
has been a central part of the strategies of the Costa Rican chain. As an
agro-industrial complex, the promotion of quality along the chain has been
successful, but some weaknesses have also appeared. International market
fluctuations have always affected the Costa Rican coffee system and it has
not been possible to improve its share of income in the global chain in an
institutionable way. The environmental profile of both agricultural and
milling stages has been a challenge recently, due to international
requirements. Coffee millers applied environment regulations through an
inter-institutional agreement, but farmers are not yet facing the
environmental problems fully, nor is it clear how to finance cleaning up
this stage. Solutions like organic and shade-grown coffees are still not real
socio-economic alternatives to the historically applied sun-grown
technology, which has made it possible to obtain high yields with agro-
chemical dependence. Micro strategies at the individual producer level
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have been implemented in the coffee chain, but there is still no generally
agreed upon strategy to guarantee sustainability for the future.

Policies focusing on the national segments
For many years the meso and micro policies have been focused exclusively
on supply improvements specially designed and disseminated by the Costa
Rica Coffee Institute ICAFE at the sector level. Traditionally these polices
had been oriented towards quality controls through regionalisation. Also
research and extension activities have been developed in the agricultural
and coffee milling stages. Adoption and development of new sub-varieties
of coffee and technical assistance to growers on a very broad variety of
issues must also be pointed out. Regulations have strengthened the
technical and economic positions of the millers vis-A-vis the growers.

Considerations of the demand side have been introduced only recently.
Efforts to promote Costa Rican coffee have been made by the yearly event
SINTERCAFE, and by means of advertisements in sport activities.
Participation of Costa Rican coffee mills in the International Association of
Speciality Coffees, and the introduction of tasting activities at coffee mills
are useful to understand the buyer's preferences. At the micro level,
exporters and mills have made efforts to realise direct sales to international
roasters and obtain better prices. The introduction of quality certifications
and the organisation of marketing chains in order to access specific niches
developments for green and roasted coffee are important in some cases.
However, these demand side considerations are still in an infant stage and
are also far less developed than the supply strenghtening measures.
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6.2 The international cheese chain

The international cheese chain is like the rest of the global dairy industry
based mainly on the international flows of foreign investments, industrial
inputs and end products. Milk, its main input, is processed in national or
local chains. The limited shelf-life of liquid milk, fermented products and
desserts, together with high transportation costs, mean that production
always takes place near consumption centres. Stores need to receive
supplies several times a week, making efficient logistics a crucial issue.

Accordingly, the dairy industry can only become internationalised in the
liquid milk and fresh products sector by acquiring production facilities near
the consumer target areas (Wijsam, 1999, p. 103). Hence, the global
character of the chain is related to international flows of complementary
inputs, the participation of multinational companies (MNCs) through
foreign investments, and some international commercialisation. The
international cheese trade, as part of the dairy industry, is generally a
surplus trade, where around six per cent of the equivalent milk production
is traded (Galetto, 1997, p. 202).

6.2.1   The production system

Figure 6.1:The global diary production and marketing chain

Dairy
Services --t farmers 4-- Feed industry

Direct sales      4
42% world                           I
production Industrial processor

-t Non-food
58% world industry
production

7                  ---1. Food industry
Wholesale/
distribution

*
4                      4

Retailer Food service

1 1

4
Source: Wijsam,

1999, p. 102 Consumer



6

Costa Rican cheese production:
a heterogeneous industry with competitive potential

6.1 Introduction

Cheese making is a traditional activity in Costa Rica. Although some
regions specialise in cheese, it is only one of a variety of products that
peasants make. Currently the sector has a heterogeneous structure, with
successful firms and the participation ofother partially integrated small and
medium-sized producers. In spite  of the  fact that the dairy industry  can  be
found worldwide and is part of the activities of multinational companies,
Costa Rican firms continue to dominate the domestic market. This sector
provides the opportunity to analyse sectoral policy design in an
increasingly globalised activity, with multinational companies and inter-
national brands, but where domestic consumer preferences are so important
that they actually determine the opportunities in the market. The study of
policy options in this sector leads to the discussion of protection and
competitiveness building because the international setting is one of
powerful producer countries of advanced and protected dairy industries.
Nevertheless, liberalisation trends in developing countries such as Costa
Rica are suggesting other options. The Costa Rican dairy industry is part of
an overall social system, where the organisation of small and medium
producers is important, specially in cheese production which is the case
that will be studied in this chapter.

In accordance with the methodological approach adopted in this
research, the international dimension of the cheese industry is analysed in
Section 6.2. The specific structure and dynamics of the Costa Rican cheese
chain   will be discussed in Section   6.3. The determinants   of   its
competitiveness is explained in Section 6.4, and the environmental profile
in Section 6.5. Finally, in Section 6.6 the applied policies in the cheese
chain will be analysed and preliminary conclusions drawn.
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A general description of the input-output system could be traced through
the production of milk and its transformation process. The dairy chain
covers four main stages: milk production (farms), processing, wholesale
and distribution (local or external), and consumption. Figure 6.1 shows the
dairy chain from the perspective ofa developed country.

The dairy industry reaches the consumption stage in two ways: by dairy
end products and through other industries that use the dairy intermediate
products. International flows are not shown in this figure, but they involve
machinery and input flows for cattle feeding and dairy end products. In
addition, there may be investment flows, as mentioned earlier.

Figure 6.2 shows the cheese chain in the context of a developing
country. In these countries intermediate materials and machinery are
imported and as in the case of Costa Rica, cheese is imported and exported
as part of the international dairy trade. There are two circuits: industrial  and
non-industrial (Galetto, 1997, p. 210). The first makes use of technology
and the second is labour-intensive. For some dairy industries, cheese
production is part of their package of dairy products. These firms also
produce a variety of cheeses. The non-industrial circuit produces mainly
fresh cheese for domestic markets.

Figure 6.2: Costa Rican cheese chain
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The consumption stage has different kinds of circuits worldwide. Again we
could say that there are industrial and non-industrial ones. Usually inter-
national analyses are focused on the first type, where innovations and new
market segments are appearing. The European Union (EU) and the United
States (US) have the largest domestic dairy markets. In both markets the
volume of consumption is growing slowly, but in value terms it is likely
that growth will continue as a consequence of the consumers' shift towards
higher value-added products.

Latin America is one of the most promising growing markets because of
its daily diet reliance on dairy products and economic development. In
general, it is supposed that the demand for dairy products is developing in
line with general food trends (Wijsam, 1999, p. 105). Three aspects should
be specially considered in this case, that of convenience and luxury (mo-
dern lifestyles imply the need for timesaving products), health conside-
rations (dairy products are seen as healthy and natural, explained by
education and information,  as well  as the average age of the population in
most Western countries) and production ethics (animal health).

The structure of the dairy chain depends greatly on vertical integration
and concentration. The competitive environment of the dairy industry is
characterised by increasing industrial concentration and geographical
diversification, the weakening of small brands and the development of new
products (Galetto, 1997, pp. 204-5). There are scale economies in the
production of some products such as powdered milk. In some countries
national firms have the dominant position. This is the case of Denmark,
where a co-operative MD-Foods accounts for two thirds of the milk
processed and 85 per cent of the country's exports. In Uruguay, Conapole
(also a co-operative) processes 80 per cent ofthe country's milk production
and is responsible for 85 per cent of the exports (Griffin,  1997, pp. 3-4).
This is also the case of Costa Rica, as we will see later. The consolidation
and growth of the biggest dairy companies is characteristic. Worldwide the
top 25 firms increased their turnover 35 per cent during 1992-1996.

In addition, mega-mergers have been carried out between dairy co-
operatives (Wijsam, 1999, p. 107). This trend could continue because ofthe
general tendency in the food industry, where only larger firms are able to
develop successful high value/low cost strategies, to exert bargaining
power against tile consolidation and internationalisation of the retail and
food/service, and to face the threat of new entrants that trade liberalisation
could stimulate. The increasing geographical diversification implies a
growing number of purchases of external assets specially by the main
MNCs. This fact is reflected by the ranking of dairy enterprises in Latin
America (see Table 6.1).
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Table 6.1'. Leading dairy firms in Latin America (1993)
Sales SalesFirm Country Firm Country

(000 US $) (00OUS $)

Nest16 Brazil 1.900 CCGL Brazil 300

Nestlt Maxico 1.380 Indulac
Mastelone Argentina 750 (Parmalat) Venezuela 263

SanCor Argentina 560 Mavesa Venezuela 255

Gessy Lever CCLP Brazil 235

(Unilever) Brazil 550 Conaprole Uruguay 206

Parmalat Brazil 515 Grupo Mansur Brazil 190

Paulista Brazil 480 Grupo Quan M6xico 144

Lala Maxico 440 Gloria Peru 132

Nestld Chile 435 Ilapeca (NZDB) Venezuela 131

Itambe Brazil 370 Alpina Colombia 119

Nestld Argentina 365 Milkaut Argentina 115

Alpura Maxico 350 Wililner Argentina 110

Source: Galetto, 1997. p. 203

In 1993 the biggest enterprise was Nestld-Brazil, and the second one was
Nest16-Mexico. Also the larger enterprises in Chile and Venezuela were
foreign. In Brazil, Nestld (of Switzerland) and Parmalat (of Italy) were
responsible  for 65  per cent of the powdered milk imports in Brazil  in  1994
(Galetto and Girado, 1995). This shows that intra-firm trade is present in
the international trade of dairy products. Table 6.2 shows the branches of
multinationals in the largest Latin American economies. The weakening of
some brands and the introduction of supermarkets' own brands, which have
increased their negotiating power, have resulted in reductions of primary
and industrial margins. The development of new products is a response to
this tendency.   116 New dairy products appeared only in France  in  1994.

In this context, firm strategic options are related to leadership in costs

(economies of scale, which is the strategy of New Zealand), and product
differentiation, through the introduction of higher value added products
with specific characteristics, technologies or qualities. Brand development
constitutes an option, but is costly (Galetto,  1997). The assessment of the
European Agro-Food System indicates the following aspects as critical
success factors for the dairy sector (Wijsam, 1999, pp. 110-11): research
and development of new innovative dairy products and attractive packaging

and development of efficient and environmentally friendly production
processes; co-ordination of successive activities throughout the chain,
where links with retail and food service companies are of primary impor-
tance in a market-driven strategy; and efficiency and quality in logistics.
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Other factors are scale (except for some small firms in niche markets) and
branding, management skills, cost control and access to capital; inter-
nationalisation is a crucial factor as well. European countries should
acquire production facilities in countries where low-cost production is
possible and open new markets for perishable products. The Latin
American market is mentioned as the most attractive option.

6.2.2   Global location of cheese chains

The international character of the cheese chain is quite different from other
GCCs. Its input-output system is basically nation-based. International
dimensions of this chain are related to direct foreign investment and some
international trade of end products. In this section we will analyse the
location of the chain by means of examining the origin of the production
and the international trade flows.

Table 6.3: Cheese production by country's income level
(% production volume)

Countries* 1989/91 1996 1997 1998

Low 2.25 2.80 2.70 2.71
Lower-middle 7.95 10.78 10.66 10.54
Upper-middle 9.42 12.17 11.18 10.84
High 80.38 74.25 75.47 75.91

Total 100 100 100 100

Source: FAO, 1998 (1)
* Classified income category by World Development Report 1999/2000

Cheese production is located to a large extent in high-income countries
(Table 6.3), even though their participation has decreased to around 75 per
cent of the global production during recent years. Lower middle and upper
middle income countries have increased their participation during the
199Os, while low-income countries have maintained their share at low
percentages. Consistent with this fact, production is located mainly in
Europe. FAO statistics attribute 43 per cent of the production in  1998 to the
EU-15 and to US 25 per cent (see Table 6.4). However, the location of the
cheese production is different than that of the other dairy products.  When
we analyse the worldwide production of milk, some differences can be
observed. Aggregated production of milk, by country development level,
shows that most milk production is located in high-income level countries
(Figure 6.3), but their share decreased in the 1990s and stabilised at around
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half of the global production. The participation of lower-middle-income
countries has also decreased during the 199Os, while that of low and upper-
middle-income countries has increased. EU-15 dominates milk production
(22% in 1998), followed by India and the US (13%).

Tab/e 6.4: Cheese production by countries and regions
(% production volume and thousands metric tons)

1996 1997 1998
Country Production % Production % Production %
EU-15 6089   41         6330   42         6500   43
United States 3393   23         3627   24         3748   25

Argentina 368 2 376 3 450    3

Egypt 316 2 346 2 360    2
Canada 301 2 311 2 330    2
Australia 226 2 261 2 295    2
New Zealand 178 1 239 2 280    2
World 14 797 15 029 15 163

Source: FAO, 1999.

Figure 6.3: Milk production by country income level (%)
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Some developing countries individually produce more than one per cent of
the world production, such as Pakistan, Brazil and Turkey (see Annex 6.1).
In the more processed dairy products, such as powdered whole milk and
skim milk, the participation of the EU-15, US  and New Zealand is increa-
sing, while butter and ghee production show higher shares in countries such
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as India, which produces a little bit less than the entire EU-15. The
production of milk and milk products is still very much concentrated in the
EU and US, but their share is not so high as with cheese. The international
cheese trade  is, in terms of volume, dominated also by the EU-15, but New
Zealand and Australia have important increasing shares. The main
importers were the Russian Federation, Japan, the US, and EU-15 (Table
6.5)

Table 6.5: Main cheese exporters and importers (in thousands metric tons)
1993-1995 1996 1997 1998

Volume % Volume % Volume % Estimated %

Exporters
EU-15 497  49    514  46    508  41       465  39
New Zealand 143   14    173   15    236   19       235  20
Australia 102  10    135   12    150   12       160   13
Switzerland 61 6 57 5 61 5 61   5

Worldwide total 1006 1126 1249 1204

Importers
Russian Federation 62 6 131   12    280  25       240  22

Japan 145   15     164  15     171   15       180   16
USA 152  16    155   14    143   13       155   13
EU-15 87 9 99 9 112   10       120   10

Worldwide total 961 1105 1135 1110

Source: FAO, 1999.

International trade of dairy production, by volume, shows the EU-15  as the
biggest exporter of powdered milk and as the second exporter of butter and
ghee and skimmed powdered milk. New Zealand and Australia have
important participations, so that to some extent international trade
dominance is disputed (see Annex 6.2). In value terms European countries
dominate the exports of milk products. In branches 0221 (milk), 0222
(concentrated, sweetened and solid cream milk) and 0223 (yoghurt, butter
milk, ice cream) of the Standard International Trade Classification (SITC),
the first three main exporters concentrate over 40 per cent of the world
exports (see Annex 6.3).

When we analyse the destinations of dairy trade by volume, it must be
pointed out that developing countries are the main importers of whole and
skim powdered milk, while Russia and the EU are the biggest importers of
butter and ghee (see Annex 6.4). But for the detailed international flows in
value terms, the picture is different.
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Table 6.6: Cheese trade flows in value terms: shares (%) in world totals
(five years average 1993 -1998

0241 0242 0243 0249

Trade flow                            %                %                %                %

AFR-AFR 0.03 0.01

AM-APR 0.06 0.02 0.03
AS-AFR 0.00 0.00

EU-AFR 0.42 1.86 0.48 0.42

OC-AFR 0.07 0.95 0.13

Total to AFR 0.55 2.86 0.48 0.59

APR-AM 0.00
AM-AM 7.65 1.14 0.3 1.68

AS-AM 0.15 0.02

EU-AM 2.88 3.93 8.56 7.33

OC-AM 1.04 0.08 1.50

Total to AM 11.57 530 8.87 10.53

AFR-AS 0.12 0.16 0.01 0.02

AM-AS 4.49 0.27 0.01 0.24

AS-AS 1.11 0.15 0.06

EU-AS 4.58 5.78 1.23 3.20

OC-AS 1.44 2.63 4.15

Total to AS 11.74 8.99 1.25 7.68

AFR-EU 0.02 0.01

AM-EU 0.29 0.13 0.34

AS-EU                                    0 0.02 0.02 0.08

EU-EU 75.1 80.88 88.19 78.65

OC-EU 0.03 0.17 0.23 1.16

Total to EU 75.4 8112 88.44 80.23

AM-OC 0.01 0.01 0.00

AS-OC 0.00

EU-OC 0.01 0.96 0.81 0.50

OC-OC 0.67 0.67 0.16 0.47

TOTAL to OC 0.69 1.64 0.97 0.97

Source: PC TAS 1.0
Notes: AFR: Africa, AM: Americas, AS: Asia, EU: Europe; OC: Oceania
Branch Description (SITC): 0241 Cheese, powdered, grated, 0242 Processed

cheese, whole, 0243 Blue veined cheese, 0249 Other cheese; curd.

As in the cheese trade, Europe concentrates the exports and the imports of
dairy products, and to a large extent it is the main source of exports to
Africa. The countries of Europe and the Americas are dominating the trade
oriented to the Americas, where the most important exporters are the US,
Uruguay, Argentina and New Zealand. Europe and the Americas also
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dominate Asian markets, but in Oceania the higher shares come from New
Zeeland to Australia in branches 0221 and 0222 (see Annex 6.5).

The analysis of the international flows of cheese in value terms shows
that Europe has a strong position as the most important supplier and
destination.' Inter-European flows concentrate most of the international
trade of both cheese and milk products. Likewise, Europe is the main origin
of products sent to the other regions, with Oceania as the only exception
(see Table 6.6). The Americas and Asia are the other important markets,
but they are smaller than the European market. Using international trade
statistics we can analyse the existence of a hierarchy in the cheese chains.

Table 6.7 shows the unit values in US$/kg obtained by exporting
countries classified by development level. First of all, cheese included in
branch 0243 (blue-veined cheese) obtains the highest unit values followed
by 0241, 0249 and branch 0242 (processed cheese, whole) which obtains
the lowest average value. In general high-income countries obtain the
highest unit values and low-income countries the lowest, upper and lower-
middle are in between in this order. However, as seen in Figure 6.4, the
averages hide a wide dispersion of unit values within certain product
branches.

Table 6.7: Average export unit value of cheese products by country
development index 1993-1997 (USS/kg)

Product Country Unit Product Country Unit

Group Value Group Value
0241 Overall 0243 Overall

Cheese, average 4.94 Blue veined average 6.45

powdered, Low 1.14 cheese Lower-middle 2.67

grated Lower-middle 3.18 Upper-middle 4.72

Upper-middle 4.85 High 6.46

High 4.96

0242 Overall 0249 Overall

Processed average 3.6      Other cheese, average 3.85

cheese, whole Low 2.10 curd Low 0.58

Lower-middle 2.73 Lower-middle 2.16
Upper-middle 2.88 Upper-middle 2.55
High 3.63 High 3.93

Source: Original using TAS  1.0
(0249) includes Fresh cheese (02491) and "Other cheese; curd" (02499).
Countries were classified by the World Development Report 1999/2000.

'
Using the data of of PC TAS 1.0 data of the United ofNations.
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Figure 6.4: Global cheese chain: average spread of unit value in S/kg by
type of cheese and income level of exporter country 1993-1997
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Country by Income Level

14

> 8_ -0-Lower-Middle

io -Upper-Middle
2 4

1
-*--HIgh Income

1-Average: U/1-1
0            2            4            6

Income level

Branch 0242: Unit Value per Exporting
Country by Income Level

10

 
8 -*-- Low Income

i 6- -0- Lower-Middle

1 -Upper-Middle
.; 4

 

-*- High Income0
2                                                                                                       -..- Average

0                                        1

0 1 2 3 4 5

Income level

Branch 0243: Unit Value per Exporting
Country by Income Level

10

·i   1--1
-Lower Middle
-*- Upper Middle

-*- High
3

4- -Average
-2    F/1   *

0

1 2 3 45Income level



Costa Rican cheese production     163

Bnnch 02491: Unit Vaiue per Exporting
Country By Income Level
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Some countries obtain unit values higher than that of the average of
countries with higher income levels. This fact is clear for some middle-
income countries in the branches of cheese, powdered, grated (0241);
processed cheese (0242), and other cheese, curd (02499).

Costa Rica (6.08) and Colombia (5.46) have higher unit values than the
average ofhigh-income countries (4.96) in branch 0241 (cheese, powdered,
grated). In the case of low-income countries, Kenya as the main exporter,
lowers the average. In branch 0242 (processed cheese, whole) there are
similar examples, middle low-income countries such as Jamaica (4.47),
Panama (4.11) and the Philippines (3.6) obtained higher unit values than
the average ofhigher income countries.

In branch 0249 (fresh cheese unfermented), and sub-branch 02499
(other cheese curd), Central American countries such as Costa Rica (5.35),
El Salvador (4.95) and Guatemala (4.44) obtain unit values above high-
income countries' average (4.03), which is lowered by Greece. These exam-
ples show the different positioning that national cheese chains may have.
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A more detailed analysis should show the effect of firm organisation and
national policies of competitiveness. For the case of Costa Rica, this issue
will be analysed in the next sections.

The analysis of the export unit value of dairy products in general gives a
different picture as shown in Table 6.8. These figures do not present the
tendency shown by the international cheese trade. There is no clear
association of export unit value obtained by countries grouped by
development index.

Table 6.8: Average export unit value of milk products by country group
(1993-1997) S/kg

Unit Unit
Product Country grouP value

Product Country grouP Value
0221 Overall 054 0223 Overall 1.73

Milk excreamed average Yogurt, average
concentrated Low income 0.67 buttermilk, Low income 1.56
Sweetened Lower-middle ice cream Lower-middle

income 0.23 income 1.52

Upper-middle Upper-middle
income 0.50 income 1.41

High income 0.55 High income     1.76

0222 Overall 1.95
Milk concentrated average
Sweetened Low income 1.31

Lower-middle
income 1.14

Upper-middle
income 1.82
High income    2.00

Source: Original, using TAS  1.0
Countries were classified according to the World Development Report 1999/2000

Branch 0221 (milk) has the lowest unit value, and the few low-income
countries participating in international trade obtain a higher value as a
consequence of overproduction and protection in high-income countries.
These results are probably due to the surplus character of the international
milk trade and international intra-firm flows. Branches 0222 and 0223
follow the same tendency of cheese unit values, but low-income countries
have never received the lowest unit values in these branches which are
comprised of higher value added products.

When we analyse the tendency of the changes in the locational pattern
of cheese and milk products in the international trade, Figure 6.5 shows the

development of the coreness and semi-peripheriality indexes (see detailed
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data in Annex 6.6). In general, in the period analysed, changes are not
impressive, but small changes may be observed. The orientation of the
arrows (left and up movements) shows that core (high income) countries
are diminishing and semi-peripheral countries are increasing their
participation. Starting the analysis of the cheese chain we find that in the
case ofthe blue vein cheeses (branch 243), whose unit value is the highest,
no movement is shown (see Annex 6.6). The largest movements are for the
branches of fresh cheese (2491) and processed cheese (242), where
periphery countries are increasing their participation. In the first branch the
increasing share of Nicaragua (33%), Lithuania (27%) and Latvia in the
same period should be mentioned. Semi-peripheral (upper middle-income
countries are increasing their participation only in branch 242 (processed
cheese). In the second there is an increasing share of Lithuania (39%) and
Morocco (38%) in periphery accumulated exports in 1993-1997. However,
when we analyse these indexes for other dairy products (not cheese), we
see bigger changes. Figure 6.5 shows that yoghurt (0223) is moving from
the trade sources in core countries to semi-peripheral ones. While exports
of core countries have grown 30 per cent in the period, semi-periphery
countries grew  178 per cent.

Figure 6.5: Locational dynamics in value of the dairy chain, 1993-1997
(exports values)
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Poland increased its share in the semi-periphery exports from two per cent
in 1993 to 35 per cent in 1997. Other countries with lower but still
significant growth are Brazil, Argentina, Croatia, Hungary and Chile.
Concentrated and sweetened milk (0222) shows the same tendency but to a
lesser degree. The diminishing coreness index is a reflection of the growing
share of Lithuania (37%) and Thailand (11%) in the periphery country
exports. Lower processed milk (0221) ofthe chain is showing an increasing
participation of semi-peripheral countries, but core countries have
maintained their share.

When we analyse the aggregated production in volume terms for a
longer period, Figure 6.6 shows that during the 1990s cheese production
was moving to semi-periphery countries. But milk production which
showed the same movement from 1983 to 1993, gave a recovery of the
core countries during the period 1993-1997, together with the increasing
semi-peripheral participation.

Figure 6.6: Locational dynamics in volume of milk and cheese production
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6.2.3  Institutional and social dimensions

The consolidation of the dairy industry in developed countries is the result
of a great number of sectoral policies. Protection  for milk producers and the
promotion of vertical integration with an important participation of (real
and formal) co-operatives, is part and parcel of the dairy industry.
International trade is mainly an option to sell surpluses and not exactly the
result of an export strategy. International competitiveness is not only based
on economies of scale and product differentiation, but also on subsidies.
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Thus monopolistic rents are obtained by firms and strategic rents are
created by policies. The most influential policies are those of Europe, the
US, New Zealand and Australia (Umafia, 1997, pp. 42-6).The European
strategy is based on the Common Agrarian Policy, which has made the
European Union the world's largest exporter after the 1970s. This includes
price support government purchases and subsidies. Price support and
guaranteed purchases were based on a target price paid to farmers. Supply
management, by which a quota system was established  in  1984,  was
implemented in order to eliminate surpluses. Border controls were applied
through threshold prices and variable duties that equalised threshold prices
to international prices.

The  introduction  of the quota system  in  1984  in the context  of  an
economic recession, is recognised to have had a huge impact in the case of
the Dutch dairy industry for instance (Boer and Krijger, 2000). A major
additional effect was the increasing concentration among Dutch retailers. In
effect the quota system caused the Dutch dairy industry to reconsider its
position, and move towards the core business and away from diversi-
fication, which appeared to be a focus on higher value added products. In
the case where the industry was export oriented, the internationalisation
movements of foreign investments increased strongly.

The Dairy Support Programme is the instrument used by the US and
included federal purchases, commercialisation through regional monopo-
lies, import restrictions and surplus elimination through international food
aid. Controls on supply were introduced through the Dairy Diversion and
Dairy Termination Programmes, and the threshold price was related to the
Federal Purchase Programme (higher inventories cause threshold prices to
diminish). Through the Commodity Credit Corporation, production
surpluses of non-perishable dairy products are purchased in order to
stabilise the domestic market. This programme has been modified recently
and price interventions were reduced to a minimum, due to fiscal problems
and difficulties in selling the growing surplus. Exports are subsidised
through various programmes: the Export Enhancement Programme,
approved in 1985 and extended till 2002; the Dairy Incentive Programme
which includes milk powder, milk fats, cheese and cream; and the Federal
Agriculture Improvements Reforms, approved in 1996 to eliminate milk
threshold prices gradually and substitute them by a loan programme in
2000.

The New Zealand dairy sector has currently reduced government
intervention. This industry had been traditionally organised along co-
operative lines (Mitchell,  1999). All dairy farmers are suppliers of the co-
operative companies which are in charge of processing  it into commercial
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dairy products. Export production is marketed through the New Zealand
Dairy Board (NZDB) whose holdings are in the hands of the dairy
companies. The structure forms an integrated whole, theoretically owned
and controlled by grassroot farmers. This industry is export-oriented (90-
95% of the total milk production), with market power obtained by the
NZDB's capacity to influence international prices. Subsidies and inter-
ventions were eliminated in 1987. Export-orientation is now the strategy of
this country, which makes use of training programmes, transformation of
production, etc.

Another internationally influential player is Australia. As recently as the
19805 the Australian dairy industry was a very regulated and inward-
looking industry (Phillips, 1999). It operated with regulated domestic
wholesale prices (higher than prevailing world prices), and pooling
arrangements that equalised returns across companies. In 1973, when the
UK (its major export market), joined the European Community, the
Australian dairy industry suffered a major setback. The government
responses in the 1980s were surprising. First, the Free Trade Agreement
with New Zealand (ANZEURTA), exposed Australian dairy products to a
direct and very strong external competition. Second, the introduction of
new marketing arrangements (Kerin Plan, 1986) altered the pricing signals
in two key items: a phased reduction in domestic price support from around
40 per cent in  1986 to 20 per cent by the end of the decade and the direct
linking of domestic dairy prices to international market returns. Thus, there
is price discrimination, through the Domestic Market Support, by the
application of taxes to liquid or processed milk consumed domestically,
and it was transferred to the farmers. This situation has changed since the
year 2000, when these taxes and support were eliminated, together with the
reorganisation of funding support for farmers, who will either continue, or
decide to retire from the activity.

In the GAIT Uruguay Rounds the dairy industry was one of the most
controversial sectors, where few changes were introduced within the
international agriculture context.  The main results of the negotiations  were
related to tariff reduction and consolidation, quantitative restrictions and
other import barriers. The commitment of all WTO member countries to
allow a minimum access to their markets equivalent to three per cent of the
total consumption was introduced. This should be increased to five per cent
at the  end of the application period; however, for developing countries this
period is ten years (see more details in Umafia, 1997, pp. 51-8). Additio-
nally, a new International Dairy Product Agreement was obtained within
the Uruguay Round of 1980 and established by Argentina, Bulgaria, the
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European Union, Japan, New Zealand, Norway, Romania, Switzerland and
Uruguay.

The new round of WTO negotiation, which started in 2000, has opened
the discussion on the dairy production in the framework of the Agreement
on Agriculture. Three broad areas of commitments have been set out,
referring to domestic support subsidies and market access. Different
positions may be distinguished where the US and EU confronted each other
by the US Support Programmes and the Common Agriculture Programme
of the EU respectively. The US proposes reducing the levels of all internal
farm payments to zero, including export subsidies, with an increasing
emphasis on development and infrastructure. The EU proposes maintaining
the current agricultural framework, including the permitted subsidies with
the green and blue boxes (Bridgenews, 20 June 2000). The US and the
Cairns group have called for the elimination of all export subsidies:
Additionally the Cairns Group discussed domestic support issues and
countries with a special differentiated treatment. The group advocates an
enhanced green box, a provision for poorer members and enhanced
technical assistance to aid agricultural and rural development and food
security programmes in developing countries.

It is also important to mention the Indian proposal for a "food security
box" (Bridges Weekly, 20 January 2001). The objective of this new
proposal is to provide measures and design supportive disciplines which
together could guarantee conditions of food security for developing
countries. Thus, in the medium term strategic rents could be reduced,
although doubts persist because of the political influence remaining in
many agriculture sectors. But, hand in hand with the decline of national
economic policies, market concentration processes have appeared and have
been extended. A brief summary of such processes in some of the main
producer countries of dairy products shows this. There is a general
reduction in the numbers of milk producers and dairy companies. In the
Netherlands, the application of quota systems has led to a concentration
process, inasmuch as the number ofdairy companies has decreased from 50
in 1983, to 35 in 1990, and reached 36 in 1997. Concentration ratios are
increasing in the industry. The Dutch co-operative dairy industry consists
of two large enterprises, together with a very reduced number of smaller
co-operatives, where cheese processing stands out as the only branch
showing substantial production growth (40% in the period 1983-1997) (de
Boer and Krijger, 2000).

2  Argentina, Australia, Bolivia, Brazil, Canada, Chile, Colombia, Costa Rica, Fiji,
Guatemala, Indonesia, Malaysia, New Zealand, Paraguay, Philippines, South Africa,
Thailand and Uruguay.
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In New Zealand, the dairy industry showed a strong concentration process
with the merger of the largest exporter of dairy products, the Fonterra Co-
operative Group Ltd, with the large New Zealand Dairy Board. As an
example of the international dimension of the concentration process, Nestld
S.A. and Fonterra announced an alliance to create joint ventures to operate
in North, Central and South America (Nestld Corporate Communication,
2001). In Australia, the above mentioned development of the dairy industry
had meant a declining number of farms, including the disappearance of
small and medium-sized firms. As a result, the milk intake accounted for
by Australia's five largest firms had risen over the past decades from 50 to
almost 75 per cent (Phillips, 1999). As a conclusion we may say that
government support policies and regulations in the main dairy and cheese

producing countries have been replaced by monopoly and oligopoly
positions of big companies of the same countries. This means that the
international market power of agents located in the developing countries is
limited and has not changed enough to increase significantly.

6.2.4  Governance system

When analysing the dairy industry, Griffin (1997) established some key
elements that characterise this industry as increasingly concentrated and
demand driven. Market structure and consumption trends explain these

changes (Griffin, 1997, pp. 3-7). There are two aspects that affect the dairy
part of the food industry. One is the increasing urbanisation and income

growth in developing countries. Urbanisation is associated with a growing
consumption of high-value foods (for instance milk and milk products)
inasmuch as refrigeration becomes available in houses. A second element,
related to this, is the ever greater power of supermarkets. Urbanisation
concentrates population, and food distribution becomes more concentrated
in the hands of a small number of supermarket chains, with quite a bit of
influence in determining the supply chain. Griffin mentions in the
developing world the case of Argentina, where 60 per cent of the food is
purchased through supermarkets.

The importance of brands is in the first place part of the consumption
trends in the international dairy market. Multinational companies such as
Nestld may offer the same products in different countries. Thus we have the
"globalisation" of products through brands. Examples are the inter-
nationally known Kraft's Philadelphia cream cheese, Kerry Gold and
Lurpak butter, Danone and Yoplait yoghurt Anchor Fernleaf and Nido dry
milk, and DOC cheeses. In international trade, dairy products are generally
traded as bulk for reprocessing, with the partial exception of cheese
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products. Another exception is New Zealand, which exports branded
consumer packs, with products geared to a specific market or niche. One
example is the development of calcium-enriched milk for the Southeast
Asian market, where osteoporosis is a health concern. Another example is
low-lactose milk powder oriented to the population in Southeast Asia with
a low lactose tolerance. A second consumption trend is the emphasis on
quality and health. Dairy products in general have been winners in this,
specially milk and milk products. However, another trend of health
conscious eating may affect whole mild products such as cheese, ice cream
or desserts. An increased segmentation of the dairy market with a wide
scope of options is a consequence of these trends. Also mention must be
made of the changes in habits related to the growing food consumption
outside the home. Although dairy products have been slower than other
products in adapting to this trend, some changes have been introduced,
mainly related to the smaller size of packages. Another important fact is
that inasmuch as fast food has gained market participation, cheese sales
have also grown, because of the use of cheese in food such as pizza and
hamburgers. Supply chains of multinational fast food companies (for
example, McDonald's), include important cheese contracts.

A fierce competition in the food retail sector has weakened the position
of the food suppliers in the EU. In spite of the concentration in the
European dairy sector, their scale of operations has been surpassed many
times by the large retail chains.  To be suppliers of one of the supermarket's
most important fresh products (milk) has not meant a price advantage,
because milk is one of the products known as "traffic builders". Super-
market chains use this factor with zero or even negative margins, just to
attract consumers. The retailers use their buying power to obtain higher
discounts. But another noticeable aspect is the increasing market shares of
private labels, because supermarkets want to be more than a supplier of
various brands. They can react to consumers wants more quickly. The
relationship between retailers, manufacturers and dairy processors may,
therefore, affect the present balance of power, where internationally
operating retail chains are squeezing the profit margins of the nationally
operating food manufacturers. By their market power retail chains may
apply additional pressure concerning transportation, packaging and the
environment (Krijger, et al., 2000).

As a result of all these changes, international cheese chains are in a
transition stage from being supply-driven to demand-driven. Companies
with branded products maintain their influence on the orientation of the
cheese chain, specially when products  are part of multinational food firms,
or when the origin is recognised by the consumer. But, the increasing
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importance of international commercialisation provides supermarket chains
and retailers with the opportunity to dispute the influence in the chain.
Influence is also gained by those who use cheese as input, such as the case
of fast food chains. Thus, chain governance is becoming more demand-
driven.

6.3 Costa Rican cheese chain

Following the GCC approach, the specific structure and dynamics of the
national cheese chain will now be analysed. Product flows and commer-
cialisation circuits are identified, while the relationships between stake-
holders and their organisation are studied comprehensively as a basis for
the discussion ofthe competitiveness ofthis chain.

6.3.1   The production system in the cheese chain

The input-output analysis makes it possible to identify the stakeholders
(agents), circuits and functional relationships, which characterise cheese

production and trade as value creating processes. The functional analysis of
the productive process enables us to identify the production stages of the
chain. As shown in Figure 6.2 of the international chain, in principle, four
main segments may be distinguished: milk production, followed by cheese
production processes, commercialisation and consumption. In terms of
participating agents, the initial segment, milk production, is very
heterogeneous. As seen in Figure 6.7, milk producers may be classified in
three categories. The first consists of 4800 milk producers that provide the
largest dairy industries with 6300 MT/week, which is equivalent to 60 per
cent of the national production of 10.500 MT/week. In this group 31 per
cent of the producers belong to one co-operative (Cooperativa Productores
de Leche Dos Pinos), whose production reaches a third of the total volume
ofmilk (55% ofthe group of large industries).3

A second category which may be distinguished has at least  1000 milk
producers which supply 678.4 MT/week to the cheese pasteurising plants. 
A third category are the 24000 dispersed and unorganised small milk
producers, who are associated with non-pasteurised cheese plants; their
total production reaches 3252 tons per week, equivalent to 31 per cent of

3    Data were based on the information provided by the studied firms.
4  The number of firms producing pasteurised and non-pasteurised cheese was
provided by Antonio Vitola, President of Agroindustry equipment Vitola S.A during the
Seminar 'Chain Management for Agrifood to Create Sustainable Development in Costa
Rica,' August  1,2000.
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the national production. Most of this group uses their excess milk
production to produce their own cheese as a by-product. Milk production
grew in the 1990s at an average rate of five per cent annually. This has
made production in 2000 60 per cent higher than in 1991. Since 1980,
Costa Rica is the country which produces the most milk in Central
America, with yields of 4.38 Kg/cow/day in 1994, followed by Guatemala
(2.65 Kg/c/d) and El Salvador (2.47 Kg/c/d), but it is still below the world
average (5.57Kg/c/d) and not even near the US (19.94 Kg/c/d) and EU
(13.34 Kg/c/d) (Umafia, 1997, pp. 12-13).

Prices paid to farmers in Costa Rica are relatively high, at US$0,29/liter
in     1996, as estimated by Barrantes,    (1998).    This    was like Honduras
(US$0,28) and lower than Nicaragua (US$0,33), El Salvador (US$0,43)
and Guatemala (US$ 0,46). Central American farmers' prices were
considerably higher than in Uruguay (US$ 0,18) and Argentina (US$0,19).

Figure 6.7: Costa Rican cheese chain, main agents (in 2000)
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This is considered by experts as a weakness because with the development
of milk production and the corresponding surplus, prices to farmers will go
down. This means that countries wanting to export are obliged to increase
productivity (Galetto, 1997, p. 206). The milk prices paid to the farmers are
regulated in Costa Rica by the use of a cost plus model, which is justified
because of the oligopsonic nature of the market (Umaila,  1997, p. 30).
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Cheese production absorbs around 40 per cent of the national milk
production, of which 80 per cent involves small plants, that are important
for the socio-economic and cultural development of their respective
regions.

The cheese processing stage includes firms and organisations with
different positionings in the dairy industry. There are industrial and artisan
cheese production systems. But the processing firms develop different
circuits in the Costa Rican cheese chain, depending on the way their supply
chain is organised. Therefore, four cheese producers' categories may be
distinguished (see Figure 6.8): The first one consists of three dairy co-
operatives (DI). Two of these, Dos Pinos and INLATEC, produce a wide
variety of dairy products; while the third Productores Monteverde,
produces mainly cheese. A second industrial processing category includes a
number of firms specialising in cheese (SCP)6, in particular those who
process the pre-cheese products made by small plants. The third category
refers to small rural plants using milk as raw material and whose market is
basically local. Finally, there are milk producers (farmers) who produce
cheese from their excess milk, in an artisan way (AC).

Inside the dairy industry the participation of the Co-operative Dos Pinos
is important, because it processes 33 per cent of all produced milk, of
which five to seven per cent is used for cheese production. This co-
operative offers fresh cheese differentiated by geographical origin, such as
Turrialba cheese, (45% of its total production), and mature cheese (30%),
of which melted cheese is the main product (71% of mature cheese
production). Its target markets are domestic grocery and convenience stores
which represent 90 per cent of its domestic sales; 80 per cent of its
production is sold domestically and, 20 per cent is exported.'

Productores Monteverde is one the strongest producers of fine mature
cheese, with a long history in the domestic market. It receives around 283
MI' of milk per week, equivalent to 2.7 per cent of the national production,
of which  90  to  95  per cent  is for cheese production (25125  kg of cheese  per

week). Its quality and experience have enabled it to gain a significant place
in the domestic market and external prestige through its access to high-

5    There is no official registration of cheese firms. Therefore we will only consider the
best known ones in the year 2000.
6    Vitola and COPROLAC companies are part of this group.
'    The geographical recognition of fresh cheese is evident for the product from Santa
Cruz of Turrialba. Dos Pinos commercialises its cheese labelled as Turrialba Cheese, as
a marketing strategy. There has been such an impact on sales that supermarkets offer a
kind of fresh cheese for popular consumption known as of'Turrialba type', which is a
look-alike brand.
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income consumers in Panama and Nicaragua (5% of its production). This
includes 17 varieties of mature cheeses in the market. Consequently, spe-
cialisation has been the strategy of Monteverde to find new and better
production methods in order to maintain its strong position in the domestic
market. The firm is also trying to access the fresh cheese market in order to
satisfy the increasing demand for low cost fresh products.

INLATEC  is in third place and receives 250 MT/week, of which 89 per
cent is for cheese production. Mozzarella cheese constitutes 60 per cent of
the production used for its strategic linkage with Pizza Hut Restaurants.
The remaining 40 per cent consists of fresh and mature cheese. However,
the firm is trying to increase its market participation, with the production of
fresh and soft cheese in order to supply the largest Costa Rican chain
supermarket Mas X Menos. Specialised mature cheese production is done
by firms such as Vitola and COPROLAC, which process the pre-cheese
products and commercialise the (mature) cheese directly by their own
brands, specially in supermarkets.

The circuit of small rural plants are small scale producers that use milk
as raw material, for the domestic market. Inside this group, there are some
small cheese plants such as those  located in Santa Cruz of Turrialba where
cheese production dates back to over 100 years ago and where since 1973,
it has been promoted as part of a rural development strategy. The Rural
Cheese Makers Programme of Costa Rica supported 19 mini-plants  that
produced 5000 kg of cheese, and 600 kg of pasteurised custard in  1996
(Yee, 1996). Artisan production includes 24000 farmers distributed all over
the country. They supply mainly fresh cheese in the regions surrounding
their farms.

The cheese commercialisation stage realises important activities for the
dairy industries and their stakeholders. Commercialisation and particularly
distribution are strategic factors for Co-operative Dos Pinos to face national
and international competitors. Its operations are organised in four regions,
nine branches and at least 25 thousand selling points, in groceries,
supermarkets, foodshops, etc. Also, the establishment of sale agencies in
other countries is being considered for its future organisational
development. The distribution mechanism of Productores Monteverde is
organised through a direct distribution channel in the Pacific Region which
is close to its cheese plant and covers the regions of Puntarenas,
Guanacaste and the South Region. The more populated Central Region is
covered by a food trader (CAROMA). In some ways this is a restriction
because the company does not have any direct contact with the demand
side. For instance, CAROMA has extended and diversified its target
markets for cheese through a food distribution company (Comercializadora
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de Alimentos Diversos CONADI), which competes with cheaper fresh
products than Monteverde's.

In the case of the small rural cheese plants, trade is carried out directly
or through independent middlemen. Direct trade should make it possible to
increase added value for the cheese makers. For example in Santa Cruz of
Turrialba the establishment of "Cheese Shops" has been proposed in order
to diminish the income share of middlemen: But the lack of co-operative
efforts of cheese makers and of industrial perspectives has blocked this
option. International trade is carried out through ESKIMO and BONLAC
in the dairy industry circuit.

Figure 6.8: Agents in the Costa Rican cheese chain (integration levels 2000)
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Artisan cheese makers sell their products by door to door sales or in
farmer's markets and grocery shops, where the proper infrastructure to
maintain product quality is lacking. At the end of the commercialisation
segment, the main agents are supermarkets, which offer processed, sliced
and high quality products.9 However, grocery and food stores still sell over
half of the cheese produced in Costa Rica. The different agents and their
degree of integration in the cheese chain of Costa Rica are shown in Figure

8 Currently, there are 100 intermediaries independent ofthe producer industries which
deliver the product to the retailers (Antonio Vitola's intervention in the Workshop
'Chain Management for Agri-Food to create Sustainable Development in Costa Rica',
August  1, 2000).
9    The biggest is the Super Mercados Unidos chain with 88 supermarkets.
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6.8. As we can see, large dairy industries are vertically integrated from
milk production to the delivery stage.'0 They have access to external
Central American markets through trading firms. On the other end, there
are small milk producers who sell their product to 25000 cheese makers,
who do not have enough resources for marketing. Their production is
exclusively oriented towards the domestic market. However, a few
pasteurisation plants have established direct linkages with the most
important supermarkets chains. Therefore, this sector is dispersed and
vertically disintegrated and this is their most important weakness.

Specialised cheese production constitutes a specific circuit in which the
quality of the fresh cheese is carefully controlled.  In this case integration  is
related to the cheese supplied by small rural plants. We may conclude that
the cheese chain is very heterogeneous in terms of circuits, organisation,
scale and integration levels, all of which determine different possibilities to
enhance competitiveness.

Table 6.9: Costa Rica: destination and composition of cheese export values
in the 1990s

Destination 1995 1996 1997 1998 1999
Accumulated

1990-1995

Colombia                                            10                     2          1 1 10
US                              23   37 0 5    20
Panama     3  43 29 32 33 23
Norway 00020
Dominican Republic                                   1 1                            0             0 0 00
Central America                           76                32       33       67       59       57
Guatemala       25 21 38 39 26
El Salvador                                                     4        9       13         7         9
Honduras 2           2 11 1    10
Nicaragua 11 5    12    12

Total 100 100 100 100 100 100

Type of cheese

Fresh cheese                                                         76       81        50       56       54
Cheddar 3          1         13          0          0
Fondue cheese 1 1 3 5 7
Other cheeses                                                             20        13        34        55        49
Total 100 100 100    98   100

Total growth rate (%)                                                          22 -25 4    55

Source: SIECA and Dataintal 3.0

10 This has been considered as 'a governance structure that arises for firms, as trans-
actional units to gain greater efficiency in the market place' (Hamilton and Feenstra.
1998, pp. 108-9).
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The international performance of the Costa Rican cheese chain cannot be
evaluated only by its growth, because this have been very volatile in recent
years (see growth rates in Table 6.9). In general, dairy exports show
positive and negative annual growth rates, duplicating export value in
1995-1996, and lower annual rates afterwards."

These fluctuations may be considered as a weakness of the Costa Rican
performance. As shown in Table 6.9 most of the Costa Rican cheese
exports are oriented to Central America, specially to Guatemala and
Panama; which is mainly fresh cheese.

In order to evaluate the performance, we show comparative data of
Central America countries in Table 6.10. Costa Rica was the biggest
Central American exporter of dairy products, in the 1990-1995 period. But
its importance in cheese exports is reduced, while Nicaragua is the biggest
exporter mainly of fresh cheese.12 Nevertheless, Costa Rica seems to be
competitive with higher value added products because it consistently
obtains one of the higher unit values. Nicaragua obtains always the lowest
unit values.  In  1996 and afterwards, El Salvador and Guatemala had the
highest values, perhaps as re-exporters.

Table 6.10: Central American exports of cheese by country shares and export
unit values

1990-1995 1995 1996 1997 1998 1999

Country shares (value of exports)

Guatemala                        4                1               1               1               0               1
El Salvador                   2             0            2            1            1             1
Honduras                           28                10                7                2                7                9
Nicaragua                   52            77          81           91           88          83
Costa Rica                       14              12              9              5              4              6
Total 100 100 100 100 100 100

Export unit values (US$/kg)

Guatemala 0.35 2.23 5.22 4.27 3.81 2.72
El Salvador 0.16 2.76 7.48 4.15 4.56 5.38
Honduras 0.25 2.93 0.70 2.84 1.87 3.15
Nicaragua 0.16 1.64 1.69 0.30 1.77 1.37

Costa Rica 0.38 3.72 3.64 3.75 3.66 3.28

Central America 0.19 1.85 1.63 033 1.83 1.51

Source: SIECA and DataIntal 3.0

"     Annual growth rates in dairy exports value  are: 106 percent  in  1996,  -17%  in  1997,
36% in 1998 and -1% in 1999.
12 In the 1990-95 period, Costa Rica's share in the value of Central American dairy
exports was 75%.
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6.3.2  Regional clusters and institutional dimensions

Cheese production has been located close to dairy farms and often geo-
graphic clusters have been built up based on regional agro-ecology
conditions. The Dos Pinos co-operative has a cheese plant in the North of
the province of Alajuela, the most important milk producing region in the
country.    It is located    103    km    from    San Jost, which    is    the    main
consumption centre (1.3 million habitants) and is connected with the rest of
the country by excellent roads.13 Productores Monteverde's plant is located
in the province of Puntarenas, more than 130 km from San Jos6 with a road
connecting with the other provinces.

Small-scale industrial production is located in the milk production zones
in Alajuela and Cartago. Even so, they are close to the main urban areas
and have access facilities. Pasteurised cheese production is carried out by at
least 22 cheese plants of the 100 cheese plants in the province of Cartago.
We may conclude that the Costa Rican cheese chain consists of several
rural clusters based on agro-ecological, climatic and infrastructural
conditions which can be distinguished as the Northern Zone of Alajuela
(Dos Pinos); Monteverde Region highlands of Puntarenas (Productores
Monteverde); and Santa Cruz (Turrialba), Zarcero, and others.

The collective space of the cheese chain is the meso level where external
factors may affect the competitiveness of the firms. Policies and sectoral
strategies are also operating on this level to influence the sector-wise
available options. In the milk production the Ministry of Agriculture and
farmers' organisations work together to improve fodder species, artificial
insemination, and the genetic base of the herd. However, inadequate roads
to transport the milk may hamper the relationship between farmers and
cheese production plants. The informal milk production sector lacks a clear
training strategy. Despite  the   fact  that  in   1998 a National Conference  on
Human Resources Development had recognised the importance of training
to create a competitive setting and stimulate rural development and
productive change, no further efforts have been made. Moreover, there
have been no effects of research centres and training institutions on the
improvement of the production processes in small firms and farms.
Therefore current small scale cheese production has no clear improvement
options and does not meet the ruling standards. The public sector is aware
of these needs,  but the efforts are scarce  and not adapted  to the needs  of the
small informal milk producers. 14

13 This is one third of Costa Rica's total population.
I4 Recent government programmes mentioned these topics.
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In industrial production the heterogeneity of the producers is evident. The
most important firms are endowed with an efficient infrastructure, while
the small industrial plants and the artisan sector are supposedly supported
by the government's Productive Reconversion Plan, which should finance
producers with preferential interest rates to acquire or upgrade their
technology. Trade policies are part of the institutional setting of this sector.
Tariff reduction has promoted the imports of blue and cheddar cheese,
which are competing with industries specialised in fine cheese production.
High tariffs on fresh and melt cheeses are protecting the large and small
scale industrial production.

The national export promotion strategy has been utilised only by the two
leading firms that were able to maintain their presence in Central America
and are starting to penetrate markets in other countries with which Costa
Rica has free trade agreements. Other important public activities such as
the Costa Rican Entrepreneurial Information System through the Ministry
of Economics, Industry and Commerce and the Exporter's Creation
Programme should have an impact on this sector, but till now this has not
been noted. Domestic market development is an important source of the
enhancement of competitiveness. Costa Rican consumer preferences are
centred on fresh cheese. This fact creates enough opportunities for small
producers, because fresh cheese requires lower investments. But as
consumer safety is considered more important for fresh foods, small
producers are forced to improve their production processes, which require
better product management, training and perhaps additional infrastructure.
In fact, this is one of the challenges for the Costa Rican artisan producers.

Support activities are important to strengthen competitiveness. As
commented above, cheese production is organised in clusters of cheese
plants and milk farms. Industrial firms have guaranteed the quality of the
milk supplied, but small producers do not have enough quality controls.
Another source of support is related to the acquisition of inputs as basic
equipment, which is supplied by local (regional) small factories. The
organisational level of the sector is limited because there are no specific
organisations in the cheese sector.

6.3.3  Governance of the chain: supply or demand driven?

Influence in the organisation of the chain is related to unequal market
power, which normally results in access to higher revenues for the most
influential agents. Consequently, individual competitiveness is determined
by the position and positioning in the chain; but the collective strength
depends on the one hand on vertical or horizontal co-ordination and co-
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operation among firms, and on the other hand, it depends on competition
pressures to prevent unhealthy market power concentration. The market
shares of the different circuits participating in the cheese chain described
earlier enable us to understand the weight and influence of each in the
activity (see Table 6.11).

The artisan sector as a whole has the highest share in the cheese market,
but each producer has, on average, an insignificant weight. Dos Pinos and
Monteverde are the largest firms with respectively eight and five per cent
of the market. These two companies are examples of how the
organisational capacity may develop brand power. For instance, Dos Pinos
has developed a competitive strategy that includes a wide variety of dairy
products and the development of economies of scale. Therefore their
cheese chain has been part of the quality development due to vertical
integration.

Table 6.11: Costa Rican cheese chain:  relative participation of firms
(in 2000)

Mil k Cheese
Cheese

Producers/ Total milk Sectoral
Market share production

Firms intake (kg/week) (kg/week)
market share

Industrial 7,206,535 60% 110,294 22%
Dos Pinos 5,748,378 48% 37,500 8%
Monteverde 283,111 2% 25,126 5%
Others 1,175,047 10% 47,668 9%

Artisan * 4,804,357 40% 384,615 78%
Turrialba 255,672 2% 27,131 5%

Total 12,010,892 100% 494,910 100%

Source: Estimated on the base of 'Ayuda Memoria from Santa Cruz, San Antonio,
Calle Vargas' (1999) and Barrantes and Rojas (1996)

*Average data considering average dairy milk production of 214 Ilfarm, where 89% is
used in cheese and sour cream, and with yields of 9 kg milk per kg of cheese

Productores Monteverde competes by taking advantage of its specialisation
in (mature) cheeses. This has made it possible to offer variety, with social
and environmental responsibility.15 Also this company chain has been
vertically integrated . However, this is not a static situation. Supermarket
chains bargain shelf space with cheese firms and display services are

15   This has led them to use bio-degradable packages.
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assumed by the latter.16 Also production from small plants is used by
supermarkets to compete in the fresh cheese market niche. Using their own
brand, they compete against industrial brands. In the finest cheese niches,
the strategy developed by supermarkets is to import a variety of products.
In this way supermarkets raise their negotiating capacity to compete against
the national producers in these segments and exert an increasing gover-
nance capacity in the chain. In the artisan sector, the demand side gover-
nance  is not very clear. There  is no agent or group of agents managing this
segment, as may be deduced from Table 6.12.

The estimated income distribution for three cases of commercialisation
is favourable for milk producers to the extent that milk prices are not
affected by the bargaining power of either the cheese makers or retailers.
Milk prices are regulated by the government. In the regional market of
Turrialba, consumer prices are different in grocery stores. This is common
because grocery stores add some differentiation to products because of
their location, appearance, convenience, etc. The consumer price is higher
when there is a middleman and grocery stores obtain higher shares.

Table 6.12: Income distribution* of three small producers from Santa Cruz
de Turrialba with sales to the domestic markets (%)

To Turrialba (regional market)
To Central

Chain segment Without With Valley (Heredia)
middleman middleman

Milk producer                         74                                 60                           50
Cheese maker                                    13                                                13                                       11
Delivery                                                                                                                    17                                             21

-                  10               18

Grocery store                                     13
Consumer price 100 100 100

*Calculated as the share of the final consumer price consumer price
of lkg fresh cheese

Traders ofartisan cheese use the origin to differentiate the product in a very
simple way, and this has made it possible for small fresh cheese makers to
control the market niche of non-branded cheese for consumers whose
quality requirements are minimal, since low prices is their main criteria.
Governance in the Costa Rica cheese chain may refer to different settings.
The most influential part is controlled by the dairy industries, but to the
extent that supermarket chains are increasing their participation in

i6 Monteverde estimates that the retailers' margin is around 25%, higher than that
obtained in wholesale distribution and industrialisation.
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commercialisation, disputes on the governance are increasing. The less
formal, larger niche of the (fresh) cheese chain seems to be more supply
driven. Inasmuch as this niche is covered by supermarkets and government
regulations (food safety, for instance), its governance capacity will be
affected and product origin differentiation will remain as an important issue
to be disputed.

6.4 The application of the environmental Life Cycle Inventory
Life Cycle Inventory (LCI) is applied in order to determine the main
environmental problems along the cheese chain and compare the relevance
of scale differences and related technology. The application will focus on
the production of fresh cheese, with data gathered from February to August
2000 for three Costa Rican firms. The functional unit is one kilogram of
fresh cheese ready for domestic consumption. There are two restrictions on
this application of LCI for sectoral policy purposes: the environmental
profile is quantified with available data, not necessarily prepared for the
purpose of this study, and the evaluation is basically qualitative.
Quantification of the impacts was done only when the corresponding data
equivalence factors were available. Expert criteria and standards of
regulations were used to evaluate certain impacts for which equivalence
factors were not available.

Table 6.13 shows the details of the three cases analysed. Differences in
the output scale and organisation of cheese plants are assessed. Firms A
and B are both industries, but the first produces a variety of dairy products,
and the second specialises in cheese production. Firm A has an independent
modern processing plant of cheese and milk powder. It used advanced
processes of dairy production, including a strict control of the milk. Its
environmental system included disposals treatment but no whey treatment
as this waste is offered to porcine producers. Firm B has a cheese
processing plant with a waste disposal treatment system which includes the
whey. Pork and beef processing plants have been integrated in the process.
This firm has an environmental management system. Firm C is a small
cheese and custard plant that has a pasteurisation process. Its production is
delivered by a labelled trading firm, which supplies the cheese to the most
important supermarkets in Costa Rica.

6.4.1   Inventory analysis

Fresh cheese analysed in this LCI application contains 60-80 per cent
humidity. Though the firms included in this study produce different types
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differentiate the quality of a their cheese because of a better quality of milk,
type of rennet and curd used, and their refrigeration infrastructure. The
main difference is related to the pressing process and commercialisation, as
deduced from the analysis of the cheese chain. Figure 6.9 shows the
process tree of cheese production.

Table 6.13: LCI application in the Costa Rican cheese chain: main
characteristics of cases

Details Firm A Firm B Firm C

Firm Size Large Large Small

kg milk per kg cheese 8.5 kg 9 kg 6 kg
Daily cheese production (kg) 6,000 2644.5 240

Daily whey production (kg) 45,000 20,336.2 1,200

Whey use
Cattle, feeding Pig feeding Grass and pig
and production (own farm) feed

Whey treatment None NoneA treatment
system

A treatment A treatmentResidual waters treatment None
system system

Water consumption (kg/kg 41.67                  41                   5.14
cheese)

Methane gas,
DieselBoiler fuel Bunker

diesel, bunker
Pressing stage Yes Yes Yes

Maturation stage Yes Yes No
Detergent use in cleaning Yes Yes Yes

Technology Automatised Automatised Manual
Product delivery Yes Yes No
Direct sales Yes Yes No

Destination of the product DomesticDomestic and Domestic and
external market external market

The borders of the system should be defined first considering the scope of
the study. Consumption and final waste disposal are not included because
their environmental impacts are not significant. The most impor-tant stages
which must be included for national regulations are milk and cheese
production. No consideration is given to the production of materials,
equipment, energy, water, etc. These inputs are not evaluated; they only are
considered as such. Annex 6.7 presents the inventory of inputs and outputs
of the systems analysed.
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Figure 6.9 : Production systems in firms
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Table 6.14: Classification of the environmental impacts of firms A, B and C
Environmental factors

Stages Water Soil Air Noise Flora Fauna

1. Milk production
1.1 Dairy operation                                                                             *                     0 0 .

2. Cheese production
2.1 Download                                *       *      0
2.2 Warehousing                                            •               •
2.3 Pasteurisation                                        •      •      •
2.4 Pre-maturation, coagulation, cutting *

and whey separation.
2.5 Filling (moulding) .0             +

2.6 Pressing *

2.7 Salt
2.8 Maturation (refining)                              •          •        •        •
2.9 Preparation                                        *         *                *
2.10 Cleaning, hygiene and disinfecting . **
3. Commercialisation
3.1 Sales at the plant                                                *
3.2 Transportation of products .

3.3  Distribution                                                                                                               *                 *                •

3.4 Sales out side the plant                                            •
3.5 Cleaning and disinfection

4. Consumption and final disposition
4.1  Purchase                                                                    •

4.2 Consumption                                     •                           •
4.3 Waste *

The environmental intervention classification will be made later as the
inventory is not totally quantitative. A first qualitative appreciation of
environmental impacts (see Table 6.14) makes it possible to point out that
milk production generates environmental impacts in six environmental
classification factors water, soil, air, noise, flora and fauna. During the
cheese production stage there are a number of differences. Initial processes
related to maturation, coagulation, cutting, preparation and cleaning effects
are seen in water, soil, air and noise. The others are concentrated on less
factors. Impact frequency on classification factors is generally more
evident for soil (17 processes), water (12) noise (11) and air (10).
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6.4.2   Evaluation by approximation

LCA methodology develops this evaluation stage on the base of a
quantified environmental profile; which could not be done completely in
this application. A qualitative evaluation is applied on the base of expert
criteria, referring to the qualitative environmental profile, developed in the
previous section. The following procedure has been used:

> Qualitative evaluation of environmental impacts,  by the use of an "inter-
pretation matrix" in terms of magnitude and importance.

> Selection ofthe most important impacts, based on expert criteria.
> Ordinal classification of the environmental effects derived from the

chosen impacts.
>  Quantitative classification (where possible).

The environmental effects identified in the qualitative evaluations are
analysed with expert criteria. The objective is to determine the order of
significance of the identified impacts. The analysis is developed conside-
ring the concepts of magnitude and importance. The first  one is defined  as
the probable severity of each environmental impact. It evaluates the direct
effect  of each impact, in terms of reversibility (reversible, non-reversible). I7

If reversibility is important, the time required to recuperate from the
damage is taken into account. Importance is defined as the value assigned

to a specific area is present; for instance, it could be local, regional,
provincial or national. The results shown in Table 6.15. include the
following main impacts:

Onwater Eutrophication and changes of chemical composition,
waste or disposal, effects on aquatic life (milk production).
Waste water used in plants for cleaning, whey, and other
solid residues.

On soil Loss of first layer of soil (horizontal A 00) and erosion
(milk production). Waste produced in plant operations.

On Air Use of vehicles for milk and cheese transportation; boilers
(cheese production)

On noise Mainly related to plant operations.
On»ra andfauna Mainly related to the establishment of farms.

17 Technicians of the Costa Rican Health Ministry, are working on the environmental
impacts of industries on water, soil, air and noise, together with the environmental
manager of firm A. Consideration was also given to the results of Umafia (2000),
concerning the environmental analysis of milk production in Central America
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Table 6.15: LCI application in the Costa Rican cheese chain: qualitative
evaluation

Classification factors

Water Soil Air Noise

Stages M I M IMI M  1

1. Milk production
1.1 Dairy operation 10   10  10  10
2. Cheese production
2.1 Download 5 0 0    5

2.2 Storage 5     0

2.3  Pasteurisation                                                                                                                   10         10          5            0

2.4 Coagulation and whey
separation                                                     1 0        0-5         5           5           5 10 0-5    0

2.5 Moulding (filling) 0-5    0

2.6 Pressing 5     0

2.7 Salting 0-5    0

2.8 Maturation (refining)                                                                  0       0       0        0
2.9 Preparation 000-50
2.10 Cleaning                                                     10 0-5 10    0     0    0   0-5    0

3. Commercialisation

3.1 Sales at the plant 0    0

3.2 Transfer ofthe product                                           0        0 0 0 0-5 0
3.3 Distribution                                         0      0    5-10  5-10    0    10
3.4 Sales outside the plant 0    0

3.5 Cleaning 50-500

4. Consumption

4.1 Purchase 0    0

4.2 Consumption 0 0 0    0

4.3 Disposal                                          0     0     0     0

Source. Based on "expert criterion"
M = Magnitude; 1 = Importance
Scores: 0: reduced; 5: medium; 10: high.
Note: Dairy operations have also high (10 points) magnitude and importance impact on
Flora and Fauna
'    The qualitative assessment  o f the dairy operation is based on Umaib  (2000).   See

Annex 1Il-4 for details on the matrix of size and importance for dairy production
with technical explanations, summarised by the author.
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The main pollutants and waste related to the qualitative evaluation are pre-
sented in Annex 6.8, whereas Annex 6.9 provides the quantitative results
seen in Figure 6.10. They may be summarised as follows, focussing
particularly on the most polluting elements and production stages:

Human toxicity on air To the extent that the production of agrochemicals used
in growing of pasture was considered, this factor is the
most outstanding. It must be pointed out that this effect
is produced abroad, because agrochemicals are
imported.

Human toxici(y on water   BOD  is  the most important effect, related  to  residual
waters in milk production and waste from whey.
Usually it is used to feed cattle, pork or dumped on
grasslands.

Eutrophication Phosphorous is the most polluting substance found on
milk farms (grasslands). Due to the technology used by
milk suppliers of firms A and B, which have higher
yields, their impact is higher.

Acidification Estimations were made considering that all three firms
are using medium size boilers. Differences are related to
the varying intensity in their use. The most polluting
effect is produced by sulphur dioxide (S02) due to the
use ofbunker in cheese plants.

Aquatic and terrestrial
Insecticides (endosulfan) are responsible for eco-

ecotoxicity
toxicity. These impacts are produced abroad, where
insecticides are produced. As seen in previous effects,
the most technified milk farms, which supply firms A
and B, have higher impacts in this issue.

Water consumption Firms A and B have higher levels, related to their more
Electric energy use complex infrastructure.

These results suggest that milk production is responsible for the negative
effects of human toxicity on air, eutrophication and aquatic and terrestrial
ecotoxicity. Production and use of agrochemicals are the main source of
these environmental damages. This fact must be considered not only in the
production agenda, but in the whole dairy industry, specially  if the produc-
tivity of the non-integrated milk farms in the industrial circuit were to be
improved. The industrial stage of cheese production must face special
intervention on acidification (due to emissions), and human toxicity on
water. Waste disposal treatment must be considered seriously in improve-
ment of plants and regulations for control.
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6.4.3   Conclusions: fromjirm to chain level

The comparative LCI applied here should lead us to conclusions on the
most important environmental problems in the cheese chain. The analysis
permits us to establish the main issues that must be taken into account to
maintain and improve the chain's competitiveness in the environmental
sense.

Milk production is affecting water, soil, flora and fauna. The use of
herbicides in the grasslands may be the problem. This is affecting the local
environment, but if an extended analysis is made, optional agrochemicals
may change the importance of this problem in a more general analysis.
Cheese plant operations are affecting air, water and soil. The impact of
wastewater and whey disposal is very important in water pollution. Water
treatment systems are of top priority in  this part of the chain. Regarding air
pollution, operations of boilers with bunker must be studied in detail to
assess possible options.

In Figure 6.11 a comparative firm profile is given by showing the
comparative importance of the impact of each firm in each environmental
category. The profile of firm A results has the highest impacts in dairy
operations.

Figure 6.11: Environmental impacts share per firm by impact category
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Firm B has the highest impacts on eutrophication and aquatic and terrestrial
ecotoxicity, both of which are related to milk production. Its scores are
close to those obtained by firm A, because of the technology used in farms.
Firm C obtained the lowest scores in general, because the milk used is
produced by a lower technology. But it has high scores in human toxicity
on water, due to the lack of waste treatment. This shows the importance of
focus policy and regulations controlling the environmental impacts for the
different scales and technologies applied in the chain.

6.5 Conclusions

The analysis of the chain enables us to establish, first of all, that it is
necessary to distinguish the different components. The cheese chain has its
own dynamics, in spite of being part of the dairy industry. For policy
design this fact must be taken into account. This consideration leads us to
conclusions related to policies which should be specifically focused on the
cheese chain, its general framework and the measures to be taken when
encouraging competitiveness. Cheese is a milk by-product, originating in
cattle production during the first years of the Costa Rican republic.  But the
introduction  of milk production  in the Central Valley since  the  late  19th
Century also introduced cheese production to take advantage of the surplus
milk production. Policies to improve the herd were applied and received
very important political support because milk production had become a
means of diversifying coffee capital. This background determined certain
characteristics  of the dairy industry which can be observed today in cheese
production also.
One important fact is the presence of co-operative organisations. The
leading firm in the dairy industry is a pioneer co-operative. Political
support for these organisations in Costa Rica is influenced by ideological
strands at the meta level. This explains their successes also in other agro-
industries, but in the dairy sector this fact is quite significant, because in
Latin American countries this industry is mostly controlled by multi-
national companies. Features of the cheese activity are partly reflecting this
situation. On the one hand, the leading Costa Rican company in cheese
production is a firm with milk farmers as shareholders. This has caused the
activity to develop further outside the Central Valley. Other smaller
organisations are also present in the dairy industry, based on a wide variety
of milk producers. However, most milk farmers are outside these
organisations. Rural plants with a minimal technification, process their
milk and supply domestic markets with cheese to satisfy the demand of low
income consumers.
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Trade policies have supported the dairy sector, which includes cheese
production. The domestic market has permitted the development of
competitive industries which have been demonstrated by their successes in
Central American markets. Participating farmers in dairy industries have
obtained satisfactory conditions. On the other hand, milk producers outside
the dairy industries had the advantage of the dairy sector being so concen-
trated. As price followers, the farmers have also received the regulated milk
prices. Additionally, they had the advantage of supplying their produce to
those lower income consumers who are less controlled by health autho-
rities. The government tried to support the unorganised small milk produ-
cers by making efforts to improve their technology, but the insufficient
organisational levels have been a major problem.

Heterogeneity and dispersion of the majority of dairy farmers call for
sectoral competitiveness policies. The concentration of the market and its
exposure to foreign competition put the small farmers in danger. Expe-
rience has shown that an increase in productivity often has led to a
decreasing number of farmers. Therefore, if in Costa Rica, national produ-
cers of the cheese sector want to survive, improvements should be  made by
supporting vertical integration and competition in domestic markets, or by
trying to develop special niches where small scale activity could be
profitable.

The environmental dimension of the cheese sector must be developed as
a main factor of competitiveness. LCI has shown that negative environ-
mental impacts are present in the cheese chain. Industrial milk plants,
without water treatment systems, are creating problems. Small rural plants,
in fact, do not have any technology to solve problems because oftheir rural
location and dispersion. Regulations are abundant in Costa Rica, but
control capacity is inefficient.u Since the inhabitants of regions where
plants are located and consumers are not currently demanding changes, this
aspect of competitiveness is hidden, but it cannot be forgotten.

The meso or sectoral level of the cheese chain is weak. The most
influential organisation is the National Chamber of Milk, which includes
the milk producers of the dairy industries. Small cheese plants, or their
farmers are in majority not organised. Till now they have depended on

18  An example of this problem appeared recently in the dairy industry, when Co-
operative Dos Pinos opened a new plant to produce dairy products in the Central Valley,
and its environmental impacts were detected after starting operations. This was
seriously questioned at that time, since it is supposed that a new industrial plant must
have an environmental plan.  Fortunately, a community that was taking  care of the small
river polluted by this plant raised the alarm, and after the damage had been done, the
Co-operative had to pay for it.
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government support. The challenges that they face have shown that not
only individual responses are required, but collective ones as well.

Another important fact is related to the international dimension of this
agro-industry. The analysis has shown that the international cheese trade is
massive and concentrated in the most developed countries, which also are
the main producers of dairy products. Economies of scale, industrial
policies, incentives and tariffs are part of the international dynamics.
Multinational companies develop their strategies through foreign invest-
ments. The Costa Rican dairy industry and particularly cheese production is
challenged by these developments. Foreign investments in the domestic
market have failed till now, but they are present in the other Central
American countries, and also in countries which have signed free trade
agreements with Costa Rica. Policies to encourage the competitiveness of
domestic firms by means of competition must be evaluated carefully, to
make them more competitive but not disappear. A competitive setting of
the domestic market is  one of the most debated issues.  The most frequently
mentioned strategy is related to foreign investments and imports, but only
weak efforts have been made to induce competition by strengthening
alternative domestic dairy industries.

Experiences in countries where co-operative organisations are strong
have shown the need to integrate the stakeholders of the activity. In this
area Costa Rican cheese production does not have any internal policy or
strategy. Proposals have been made but dispersion continues.
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Baby vegetables:
an emerging agribusiness sector in Costa Rica

7.1 Introduction

In this chapter an analysis is presented of our third case which, as
mentioned in Chapter two, is a type of innovation in Costa Rican
agriculture and agribusiness. Baby vegetables is a small subsector in
horticultural production that shows, nevertheless, both strengths and
weaknesses in the agricultural change process promoted in Costa Rica in
recent years after the adjustment policy period. The chapter is composed of
five main sections: Section 7.2 provides an analysis of the international
vegetable chain, which includes baby vegetables; in Section 7.3 the Costa
Rican baby vegetable chain is examined; and in Section 7.4 chain
competitiveness is discussed. The environmental dimension of this chain  is
the focus of Section 7.5, and finally, Section 7.6 concludes with the
challenges for policy design.

7.2  Vegetables in a global chain

Changes in consumer demand have affected the direction of horticulture
activities, creating new economic interests favouring the entrance of new
participants. Strategic alliances have permitted small producers, for
example, to become actors operating on a global level without necessarily
being multinational companies and this development has diversified the
market channels. The competition is stiff and diversified because the baby
vegetable chain is part of a larger international chain of fruit and
vegetables. The US is considered as the dominant competitor in the
international fruit and vegetable market, with an outstanding place in
imports and exports. Aside from the US, some countries of the European
Union are important competitors in the fresh fruit and vegetable business.
Within Europe, Germany is the main import market, Spain is the main
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supplier and the Netherlands plays a dominant role in the process of
physical distribution. In spite of the tremendous growth of the exports from
the US, the country is still a net importer of fresh fruit and vegetables, due
to the seasonal nature of this production. Chile, New Zealand and South
Africa are the most important suppliers ofthe US (Cook, 1998, p. 6).

During the 1960s, 1970s and 198Os, the European market for vegetables
amounted to more than 50 per cent of the horticultural exports for the
countries of the Mediterranean Basin and Africa, between 20 and 30 per
cent for Latin America, and around 40 per cent for Asia (Alvarez-Coque
and Bautista,  1994, p.  125). One of the most outstanding experiences with
the evolution of agricultural exports is that of Chile, which in the last few
decades has been able to develop an important presence in international
markets with horticultural products. Technological change helps to explain
the considerable growth achieved by that country (Tejo, 1997, p. 7). The
participation of Central America in the world market may be seen as of
minor significance and presented in order of importance includes
Guatemala, Costa Rica and Honduras. Of these only Guatemala is able to
export year round and the other two have so-called window exports. This
will be analysed below in further detail.

7.2.1   Structure of the global vegetable chain

The baby vegetable chains are determined by the general tendencies present
in the chains of fresh vegetables, which are normally made up of four main
segments: cultivation, processing and packing, export/import and final
distribution.  The main actors of these chains are usually small and medium
farmers in the cultivation phase, although occasionally the multinational
firms themselves may be found here. The processors do generally execute
the processing, packing, storage and shipping to the markets of destination,
where importers take charge of the product. Finally, there may be flows
through the wholesale markets where the supermarket chains are their main
buyers.

A general outline ofthe international chain may be seen in Figure 7.1. It
enables us to indicate the four main stages in the chain. Three types of
actors may participate in cultivation: plantations frequently owned by
exporters (sometimes multinational firms), large contract farmers, and
smallholders. After harvesting has taken place, exporters are often respon-
sible for processing, packaging, storage and delivery to international
markets. Finally the flow continues into wholesale and later retail markets
where supermarkets dominate. As shown in Figure 7.1 these chains may be
organised in three categories of supply chains (Raynolds,  1994, p.  149).
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Figure 7.1: Fresh fruit and vegetable commodity chain
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First, following an open market system, firms may purchase commodities
in the local market, either directly from producers or from merchants.
Exporters are not engaged in agricultural production at all. Second,
following an internal production system firms may engage directly in
farming activities as plantation enterprises using hired labour. This implies
vertical integration of agricultural production, processing, packaging and
export activities. A third option is the contract production system, which is
midway between the two previously mentioned systems. Here the firm
establishes formal agreements with farmers who specify in advance the
particular quantity and quality of produce that it will purchase according to
a particular time schedule. The advance pricing system may be fixed or
pegged to the market rate at the time of shipment. Also contracts may
stipulate that the purchasing firms will supply specified production inputs
such as credit, technical products and services; producers agree to follow
the production guidelines established by the purchasing firm as well. In this
system exporters gain control over product quality, quantity and timing in
exchange for bearing some o f the costs and risks of agricultural production.
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The African case may be illustrative where most of the chains are oriented
to the UK market. Kenya and Zambia are the most important vegetable
exporters to the European Union. Their farming used to be in the hands of
smallholders. Till 1992 they grew 75 per cent of Kenya's produce, but
recently production has become more concentrated. Zimbabwe's produce
has had the same pattern and is now dominated by a small number of large
exporters, which are sourcing predominantly from large-scale production
units (Dolan et al., 1999, p. 23).

7.2.2  International locational patterns

Table 7.1 shows the most important growers of vegetables and melons
(following the FAO classification). China is by far the largest producer,
with a growing participation in world production. Other top producing
countries are India, US and EU-15, which have kept their participation at
the same levels during the 1990s.

Table 7.1: Vegetables and melons: main grower countries (% World
Production, MD

Country 1990 1995 1998

China 28           36           40
India                                                                                               10                                  10                                  9

EU-15                                                       12                    9                      9
France 2             1              1

Italy                                               3                 2                  2

Spain                                                  2                   2                   2
US                                                                  7                        6                        6
Turkey 4             4              3

Egypt                                              2                  2                  2
Korea Republic                                              2                        2                        2
Russian Federation                                         0                        2                        2
Japan                                 2            2             2
Iran                                                          2                      2                      2
Brazil                                                        1                      1                       1
Maxico                                                      1                      1                       1
Nigeria                                         1                 1                 1
Poland                                                       1                      1                      1
Source: FAOSTAT.

In Figure 7.2 we present the international market shares of the main
exporters which include around 70 per cent of world exports.
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Figure 7.2: Main exporters of fruits and vegetables (share of exports value)

19                                                                                                                                                                                  -*- Netherlands

- Spain

14 -*- Mexico

% -0-USA

--+-- France
9

d  M 8-0 -8- tyumt
-E» china

4 1994 1995 1996 1997 1998

Years

These major exporters are European countries, such as the Netherlands and
Spain, which together shared around 30 per cent of the international
market. During recent years both Spain and Mexico have increased their
participation which challenged the dominance of The Netherlands. The US
is recovering its share, while China has showed the same participation
despite the strong increase in its production share which is mainly for the
domestic market.  It is interesting to note that the global pattern of exporting
countries is quite polarised.

Figure 7.3 shows that in the 1990s almost 70 per cent of the value of
world exports are concentrated in high income level countries, about  15  per
cent in the upper middle income and the rest in lower middle income and
low income countries. A more detailed study should be conducted, but it is
likely that international fruit and vegetable chains reflect flows from
developing to developed countries, while the latter may trade mainly
among themselves. In fact, as observed in Figure 7.4, around 60 per cent of
world vegetables and fruits imports go to developed countries. Germany is
the biggest importer while the US, the United Kingdom and France are
increasing their participation and that of The Netherlands is diminishing.

The flows of foreign direct investment into the fruit and vegetable
chains show certain concentration patterns. European countries have
focused their investments on export-oriented horticultural sectors in
countries of Africa and South America.
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Figure 7.3: Fruits and vegetable: exporting countries by income level (share
of exports value)
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Figure 7.4·. Main importers of fruits and vegetables (% value)
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US fruit and vegetable firms are concentrated in Mexico, Central America
and Chile, and most recently they have included Argentina, and Peru. Also
there are flows within South America such as Chilean investments in
horticultural sectors in Bolivia and Peru (Cook 1998,25-6).

7.2.3   Institutional and policies dimension

The dynamics of the baby vegetable chain is for the most part determined
by the general trends of the fruit and vegetable sectors worldwide. Its
intemationalisation has to do with recent changes in the demand side,
technologies and policies. With some exceptions such as bananas, the
internationalisation of the production has occurred recently (Goldfrank,
1994, p. 168).

Market institutions have been affected by changes in consumer
preferences and the growing impact of supermarket chains in the
governance of their supply chains. The increasing preferences for dietary
diversity and greater health consciousness of consumers in industrial
countries, have caused them to shift their diets away from grains and meats
towards fruits and vegetables. This has created market segments for exotic
speciality products. All this is associated with demographic changes, where
urbanisation has increased consumer demands for processed food and fresh
produce (Thrupp et al; 1995, pp. 26-7). Some innovations  have  made  it
possible to meet these trends on the demand side, like the availability of
off-season produce thanks to the development of long-distance cooling-
chains, differentiation of the produce market with niches for new varieties
as well as new products and the possibilities for value adding at the retail
level, increasing the ease of preparation such as with pre-washed and cut
salads, peeled pineapple and microwaveable packs of mushrooms
(Goldfrank, 1994, p. 268).

On the other hand, entrance barriers are considerable, specially when
internationalisation of fruit and vegetable chains involves developing
countries. In spite of the alternatives of MNCs, retailers and supermarket
chains manage their supply chains by creating different possibilities for
developing countries' stakeholders. Product differentiation and more
complex product requirements need not by themselves create a need for
close management of the supply chain.  This will depend on supplier lacks
of technical competence or market knowledge. If there are market failures
in the area of information and provision of services to producers, together
with the need to co-ordinate different parts of the supply chain, the
intervention of basically the larger or specialised internationally operating
retailers will be required).
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Fresh vegetables are a good example of non-traditional agricultural export
crops that illustrate the potential for agricultural diversification and
production of high value crops (Dolan and Humprey, 2000, p.  148). This
may link producers and exporters in developing countries with very large
international retailers. Contrary to these trends, we have the international
policies of nation states, mainly those of the EU and US regarding
developing countries.

In the EU markets border measures and trade preferences determine the
access of developing countries. Imports of fruits and vegetables from non-
EU countries are subject to tariffs that are specific for products, seasons
and countries. Tariff rates are very low for products not directly competing
with domestic production; also tariffs are low for fresh products during
seasons when there is no domestic supply of competing products. These
measures are complemented by internal regulations to protect EU
producers from foreign price competition. Some geostrategic groups as the
Mediterranean Basin, SGP (Spain, Greece and Portugal) and ACP countries
have received trade preferences in the form of tariff cuts. (Garcia and
Batista, 1994, pp. 126-7). In the case of Latin American countries the
financial assistance strategy of USAID created and supported many
programmes and institutions in favour of non-traditional agricultural
exports in the 198Os, and so did the Commonwealth Development
Corporation (CDC) and the World Bank (Thrupp, 1995, pp. 19-24).

As a complement, trade agreements have played a very important role.
The impact ofthe Caribbean Basin Initiative (CBI) established in 1983 has
been outstanding. In addition, the Generalised System ofPreferences (GSP)
of 1976 and the Andean Trade Preference Act in 1991 provided influential
trade incentives to allow products to enter the US market duty free or at
reduced tariffs. GSP provides preferential duty-free entry to around 4284
products from 134 designated countries. CBI created a Union of Central
American and Caribbean Countries, authorising certain US non-reciprocal
preferential trade benefits and incentives for foreign investments. The
Andean Pact, modelled after CBI legislation, extended trade preferences to
the Andean Region. In general these programmes aimed at improving the
economic performance of the Latin American region and revitalising
export-led development, by diversifying their economic structures away
from the exclusive production ofprimary goods (Thrupp, 1995, pp. 27-8).'

But all these initiatives could also be seen as part of the strategy that
caused Latin American countries to adopt structural adjustment polices,

i In the case of African countries, at least part of the success of countries as South
Africa, Ivory Coast and Kenya could be related to the European Union's trade

preferences for products from ACP countries.
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stabilisation programmes and other political reforms. In the 1980s they
were the result of economic and political crises which made these countries
face the external debt crisis, hyperinflation problems in South America and
political and social conflicts as in the case of the Central America coun-
tries. In order to fulfil the new requirements to increase exports and attract
foreign investments, the policies of Latin American countries focused on
the development of export procedures, exchange rate and fiscal policies to
lower or moderate inflation, provision of credit and marketing capacities
and other institutional supports (Thrupp, 1995, pp. 29-34). This was the
international institutional background of the recent expansion of global
fruit and vegetable chains.

7.2.4  The governance structure

It would appear that international business had not been the dynamic force
behind worldwide fruit and vegetable production, since domestic markets
continue to be the main destination and only 4.4 per cent of the global
produce is exported. The traditionally small share of exports for these items
was greatly due to trade barriers and the technical difficulty and expenses
of long distance shipping. However, the development of facilities for
international trade as part of the global integration process has made it
possible to extend the seasonal offer of perishable products  (Cook,   1998,  p.
1). The growth of the international trade of fresh vegetables is related to the
improvement of the technical possibilities in post-harvest handling,
particularly regarding the control of cooling systems, which are necessary
for long-distance shipping. Also the demand-side has stimulated the
expansion and diversification of the horticultural trade flows, incorporating
a greater diversity of products, countries and markets. Finally, free trade
ideology has made it possible to reduce tariff barriers and to introduce the
policies and reforms discussed in the previous section.

The forces in the market that determine the orientation of the vegetable
chains are similar to those of other industries. An increasing influence has
been recognised of supermarkets as in the UK. Whereas fruit and vegetable
shops dominated 46 per cent of the market in  1980,  this went down to 26
per cent in 1991 (Dolan et al., 1999). By 1997 the main supermarket chains
of distribution dominated 76 per cent of the sales. In the US, a network of
ten distributors dominated 55 per cent of the sales of foodstuffs in  1998
(Cook, 1998, p. 23).

It is important to note that supermarkets generally increase the
differentiation of products by announcing better prices for the consumer,
but they are not really competing directly with lower price outlets. Rather
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they compete each other with a strategy which offers a wide range of
services and thus differentiate their product through non-price factors. The
sale of fresh fruit and vegetables is included in this strategy. In the
supermarket domain, fresh fruit and vegetables have become a key area of
competition. They compete on attributes such as quality, year-round
availability, presentation, product range, packaging, labelling and
innovation. This has determined a sort of quality ladder with which
supermarkets are trying to attract consumer attention. Consumer dietary
habits with increased health awareness and the demand for convenience
food have increased the consumption of processed fresh fruit and vegeta-
bles. It is recognised by retailers that a good supply of fresh produce
together with a few other products such as fresh meat and wine, can make
shoppers switch stores. In general supermarkets try to fulfil consumer
demands by considering the following features (Dolan et al., 1999, pp. 9,
11-13):

>   Qualit> and consistency: products must have an appealing shape, texture
and flavour. Ideally the consumer should be able to buy a product that is
consistent in appearance and taste, throughout the growing season. This
makes it necessary to have a sophisticated quality system and logistics
to assure that the produce is grown and preserved under the best possible
conditions.

> Reliabilio' of supply: supermarkets demand guaranteed delivery to
maintain the same quality and to reduce storage costs.

> Costs: in spite of the fact that prices are not the critical factor for
success, margins and prices are under pressure because of the continuing
competition and concentration in retailing. This has two consequences:
suppliers must be able to keep prices down, while maintaining high
quality and consistent supply. It follows that transaction costs become
important to supermarkets, so they believe that dealing with fewer and
larger suppliers will enable them to reduce costs.

> Variety, value-addedproducts and innovation: supermarkets have exten-
ded fresh produce ranges, increasing the number of varieties offered.
The competition implies the introduction of new kinds of processing and
packaging, and the introduction of new varieties:

2  Dolan et al.,(1999), mention an interesting example: 'In one supermarket in the
Brighton  area,  loose,  Class  1  (the  best)  carrots were selling  for  18p per pound
(equivalent to 39.4p per kilo) in April 1999. Carrots sold ready-packed in a plastic bag
cost more than double the loose price. Feeling and slicing carrots increase the price to £
2.83 p/kg, while mini-carrots and 'mini-crunch' carrots increase the price up to £ 6.00
per kilo, or 15 times the price of loose, full-sized carrots'.
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>  Food sa»y: for instance, in the UK the  1990 Food Safety Act requires
retailers to demonstrate that they have shown "due diligence" in
manufacture, transportation, storage and preparation of food (Dolan et
al., 1999). In response to this requirement, UK supermarkets have deve-
loped systems that allow products to be traced from the field to the
supermarket shelf.

> Ethical trade: supermarkets are under some pressure to ensure that their
production systems are socially and environmentally sound. This has led
retailers to become aware of the damage that may be done to their
image. As a result, most retailers have developed codes of practices that
address procedures regarding health and safety, employment conditions
and environmental management throughout the supply chain.

The buyer-driven orientation ofthis chain seems to be clear, but it has been
questioned by Cook (1998, p. 27). In spite of product differentiation
applied by supermarkets, the vegetable chain could continue with a
commodity orientation due to the difficulty of controlling quality and
volume with perishable products, both intra and inter-seasonally. This has
restricted consumer preferences to specific brands. The risks of using
private brand labels has also increased due to the possibility of improper
temperature management, thus making the dynamics of fresh produce
markets largely commodity-like, with relatively low levels of consumer
oriented advertising. There are only few incentives for retailers to import
fresh fruits and vegetables directly. The major exception is the UK market
where retailers' private labels dominate, as mentioned by Cook: But in
countries as Costa Rica, the growth of supermarkets has also made the
chain more buyer-driven, to the extent that they have developed their own
brands: Moreover, the orientation of the chain is increasingly assumed by
the supermarkets inasmuch as they have a decisive impact on their
organisation.  It is the result of a consolidation process related to structural
changes along the chain. The British model differs from the American
model in this respect. In the former the supermarkets try to get around the
wholesalers by buying directly from the farm producers in order to co-
ordinate their relations more directly and guarantee quality, quantity and

'     In this case the role of the demand side is significant. UK regulations have made the
domestic market very stringent. Quality, health, and environmental and social concerns
must be considered by the driving agents of the chains, which will affect the whole
chain. This will be covered in another section, regarding the impact on upstream actors
and segment strategies.
4  This is the case of Hortifruti (owner of the biggest supermarket chain), whose
strategy is to develop contracts with the farmers.
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shipping opportunities (Dolan, 1999, pp. 18-21). Three aspects have been
analysed which clarify the governance structure in terms of who takes the
key decisions about the definition of outputs, inclusion and exclusion from
the chain, the distribution of activities between actors  in the chain,  and the
monitoring of production and flow processes. It is clear that supermarkets
are able to identify and influence consumer decisions. The way that pro-
ducts will be presented to consumers and their reaction gives supermarkets
the possibility of shaping the supply chain, but as noted previously, only in
a general way because they are handling many products and factors to
attract customers. When organising their supply chain supermarkets have
power enough to make exclusions upstream, when their requirements are
not fulfilled. Produce from any particular place may be rejected or the
sourcing discontinued from one moment to another. In order to reduce
problems, supermarkets prefer to concentrate their suppliers. For this
reason, importers and exporters have been induced to specialisation in
order to ensure supermarket orders. Those decisions have changed the role
of the agents along the chain. Supermarkets have been compelled by the
competition to focus on their retail activities, and to look for ways to
reduce costs. They are focussing on branding, product innovation, product
design and marketing. Therefore, they have outsourced some of their
former activities related to quality control, logistics, storage, distribution,
transport, etc., to other actors in the chain.

The geographical location of certain stages of the chains has also varied.
An important movement had occurred by transferring processing activities
from UK importers to African exporters. Functioning as a bridge between
buyers and sellers, importers have to play a new role changing from pure
trading to offering technical support, logistics and product development.
Consequently, the development of monitoring systems has been necessary
and exporters have had to fulfil this requirement, to enable downstream
agents to control quality, inputs used, procedures, etc.

In the American model the grower-shippers are the ones who are
becoming more influential, and who guarantee an annual supply of fresh
products by gathering the production of different suppliers in the US  and
abroad (Cook, 1999, p. 22).' This is how small and medium producers have

5   Cook (1998, p. 24) mentions the example of 'large lettuce and cole crop shippers
headquartered in Salinas, California, who also commonly ship from the San Joaquin
Valley, Imperial Valley and Southwestern Arizona to achieve a year-round volume.
California table grape grower-shippers may not only produce grapes in California
during the summer and autumn for worldwide sales, but also establish joint ventures
with Chilean producers to supply their global customers on a consistent year-round
basis'.
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entered the international networks, as in the case of baby vegetables. These
non-traditional firms are different from traditional importers and exporters.
To the extent that buyers desire consolidation of suppliers that can assure
them availability of produce to meet their specifications on a week-in,
week-out basis, shippers attempt to match the scale of their customers in
order to serve them efficiently. In the US shippers try to maintain volume
year round by collecting produce from different regions, and also from
abroad. This model has been adopted in Latin America, for instance in
Argentina, where some Argentine vegetable shippers (domestic market
oriented) are producing in more than one region. Another kind of players
are some multinationals and long time international traders which are
trying to develop global brands and diversify product lines. Such is the case
of Dole, Del Monte and Chiquita (Cook,  1998, pp. 22-3). Thus, there are
three types of trends which are currently found in fresh vegetable chains.

Table 7.2: Price structure of fresh fruits and vegetable exports from Africa
to the UK

Exports of fresh
Exports of mangetout from

Zimbabwe vegetables from
Kenya

Stage                                                                                      %
Price per tonne Final price Final price

(£)               %

Producer (farm) 630 11.9 14.1

Exporter 291 5.5

Packaging 274 5.2 13.1

Air freight and handling a) 1036 19.6 21.2

TOTAL CIF from Africa 2230 42.2 48.4

Importer charges and 624 w 11.8 6.1

commission
Supermarket

Stock out c) 714 13.5
Other costs 285 5.4 } 45.5
Mark-up 1427 27.0

Final price 5281 100.0 100

Source: Mangetout, African exporter. Fine beans, UK importer, in Dolan et al., 1999,13.
a) While the air freight charges might appear high, they match those for Gambia in the

early  1990s calculated by Little and Dolan (1993). In this case, air freight costs came
to 45% of the total CIF export cost.

b' This includes airport handling, transport and storage in the UK, as well as importer's
(i.e. category manager) commission. In the Kenyan example the UK airport costs may
be included in the "air freight and handling" category.

C) This includes losses from unsold produce, etc.
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Depending on the generalisation of any of them, the roles of the different
agents along the chain may change. Ifgrower-shipper dominates, importers
and exporters  will  lose part of their role. But if the UK model dominates,
these agents may keep and even increase their influence, but more in
control-oriented activities. Finally, if multinational brands become domi-
nant, there will be more intra-firm produce flows.

But, what are the results of those changes in the distribution of value
along the chain? In fact, supermarkets organise the chain, establishing a
hierarchy in income distribution. Dolan et at. present two illustrative
examples (see Table 7.2).  In the case of two kinds of beans coming from
Zimbabwe and Kenya to the UK, the income of agents in grower countries
amounts to 22.6 and 27.2 per cent of the final price of the product.
Supermarkets seem to have the greatest income share and margin.

7.3 The chain of baby vegetables in Costa Rica

This research has been focused in particular on baby vegetables (green and
yellow zucchinis, green and yellow scaloppini squash, carrots, courgettes
and corn), because for our case this is the package (tray) most commonly
offered to final consumers by supermarkets in Costa Rica. However, along
with the baby vegetables a great diversity of non-traditional produce has
also been introduced recently. These specialty vegetables include chard,
radicchio, different types and colours of lettuce, Chinese mustard, different
varieties of tomatoes, green and yellow string beans, and others. These are
vegetables whose production cycle is relatively short, from 60 to 75 days
depending on the variety. This allows other small producers to make short-
term investments and receive their returns sooner. In addition, it makes it
possible to diversify production and rotate crops, so that farmers do not
have to depend on only one crop or one season of the year, thus reducing
the fixed costs ofthe use ofthe land.

7.3.1     Input-output  structure

The input-output system of the chain is the set of activities leading to the
production of a marketable commodity; that is, a process involving the
creation of added value, which goes from the exploitation of raw material
to different procedures for transformation and processing, marketing and
consumption. Various actors linked by the different activities may be
identified throughout this structure. Figure 7.5 presents the segments of the
baby vegetable chain: farming, processing, as well as marketing and
consumption.
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Figure 7.51 Costa Rica: baby vegetable chain (2002)
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Generally the farming segment for baby vegetables consists of four
categories of production activities: the preparation of the land, planting,
fertilisation and spraying, and finally the harvest. The cultivation of baby
vegetables requires a carefully planned schedule, according to the
requirements of the demand, which includes all the earlier mentioned
activities and post-harvest handling. The farmer should be trained in the
overall planning of the activities because baby vegetables are crops which
require extensive care during the entire production process, in addition to
the fact that their cultivation is a continuous process which does not allow
interruptions.

In Costa Rica, the village Cipreses de San Rafael de Oreamuno is
located in an area with appropriate ranges of climate, elevation, and soil for
this agricultural activity, which is the basis for the quality of the final
export product. The actors  in this segment  are 25 producers  of baby
vegetables, of which two are large producers according to the  size of their
production and harvest: One is the family enterprise known as Campo
Ferde, which cultivates 50 hectares  of baby vegetables  and 280 hectares of
corn. The other sells only seedlings and seeds. The remaining 23 are small

6    In general there are around 60 producers of these vegetables, known as 'specialty
vegetables' in Costa Rica
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producers who cultivate between '/2-% hectare. They used to grow tradi-
tional products such as potatoes, onions, and carrots. These 23 farmers
belong to two organisations (ADAPEX and APAPRONOT/Especialidades
Bruno Bontempo) which sell the products both nationally and inter-
nationally. Both marketing organisations operate in a similar way.

They sell seed to the producers and guarantee that they will buy all of
the production for a fixed price. In addition, they do not stimulate the
farmers to specialise in only one type of product. The farm production units
are integrated horizontally by the organisations mentioned above. They act
collectively by means of co-ordinated action in the areas of processing and
marketing. The growers' associations have an essential role in the supply of
inputs for each production unit. The acquisition of seeds is a key point in
this co-ordination due to their high costs. This is the principal mechanism
of co-ordination and support used by the associations by joint buying and
financing upon delivery of the product. In the case of other inputs there is
also some individual acquisition through different distributors of agro-
chemicals located  in the  area of production.

Regarding transportation, most producers have their own means, but
those who do not, receive this service from the associations. The quality
control carried out directly by the individual farmer is generally good. In
the production there is no specialisation in any particular commodity, due
to the fact that the associations rotate the distribution of a crop among
farmers in a planned way. This in turn helps to conserve the quality of the
soil. There is a shared feeling of responsibility and loyalty in the sense that
an asset (social capital) is being constructed and recognised as a strength.
The vegetables normally leave the farm washed and in plastic boxes.
Transportation to the packinghouse is carried out independently by each
grower.

In this type of production family labour is important. It is calculated at
two to three persons per farm and their training is by experience. One
noteworthy aspect is the scarce management capacity developed at the farm
level as producers usually do not keep records of costs, profits and financial
statements. This is probably the weakest aspect at the micro level, and it
may be the key improvement required to face difficult periods. The
producers associations could play a supporting role in this area. In the case
of the (big) integrated family enterprise, the activity of acquiring seed is
done independently, which makes it possible for each to develop its own
strategy. In this case internal economies of scale (total farm area of 500
hectares) are exploited, thus enabling this firm to have an important
influence in the market.
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The processing segment of baby vegetables is made up of the following
activities: the delivery of the product by farmers, the final classification and
packing. This last stage is carried out by the two producers' associations
and a family enterprise. ADAPEX has around 30 producers, 11 of which
are devoted to the production of the specific baby vegetables covered in
this research, and APRONOT has around 27 producers, of which 12 grow
the baby vegetables studied here. The processing is also carried out by the
large producer (Campo Verde), which initially belonged to ADAPEX, but
decided to go independent in order to increase its marketing margins.

Basically the processing associations are the regulating centres of the
system. The provision of seed to farmers makes it possible to regulate the
activity, and may generate added value in the processes of selection,
packing and marketing. They all strive for quality improvement. ADAPEX
has been awarded the blue seal for production with no chemical waste, and
Campo Verde has experimented with systemic types of pest control. The
different sizes of processors are the reason for varying degrees of
organisation. In the national market three companies sell directly to
supermarkets and hotels, and others sell through Hortifruti (a distributor of
vegetables  to a chain of 63 supermarkets).

In general production is planned according to the orders received.
Strategies are different as ADAPEX makes as effort to develop its own
brand and APAPRONOT has a strategic alliance with Especialidades
Bruno Bontempo, which sells the product but not with the intention of
developing a brand name. In the local market Hortifruti has its brand on its
products sold in supermarkets; this is a condition that must be accepted by
all three processing firms.

The placement of a product in the marketing segment is defined
according to the orders.  If it  is for export, then the airport is used, but  i f it is
for national consumption, it is transported to the different supermarkets,
hotels, and farmers' markets where it will be sold for consumption.
Between harvest and consumption there may be losses in quantity and
quality. Success in marketing will depend on the procedures used to
prevent the deterioration of the products; in other words, rapid cooling and
adequate storage conditions are important. Each producers' association has
its own marketing strategy. The trader Hortifruti specialises in the
acquisition of the packaged product and distributes it in the Mas X Menos
chain of 63 supermarkets - to which it belongs - under its own brand name.

This is the only local wholesale intermediary in the baby vegetable
chain. ADAPEX markets its production through Hortifruti and also sells
directly to supermarkets. The advantage of this organisation is that it is
very concerned with quality and has a product-oriented approach. It tries to
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improve design and distinguishes itself with its own brand to maintain its
identity.

Especialidades Bruno Bontempo is in charge of marketing
APAPRONOT's production locally and internationally through a broker.
Bontempo is also basically a trader which supplies the product
independently of the brand wherever it can be sold. Campo Verde,
specialised in agricultural production processing, sells its product directly
to supermarkets when the volume of the order is one thousand trays or
more; in addition, it is an important supplier of Hortifruti, which buys the
packed product ready to be distributed where it will be sold. Exporting is
done by both ADAPEX and Especialidades Bruno Bontempo. In the
markets of destination in the US, baby vegetables are delivered to super-
markets and restaurants. It is a seasonal export, whose importance varies
according to the processing organisation, between 20 and 40 per cent of the
annual production. In general, the exporters have not developed an
extensive knowledge of the market. However, they are recognised by
foreign consumers for the quality of their products.

Micro competitiveness has been strengthened by the degree of hori-
zontal and vertical integration achieved by the important links between
local production units that have made it possible to create an atmosphere of
trust within the production clusters. The great diversity of baby vegetables
which have been introduced in addition to the five analysed in this study,
could become a potential to enter new international markets. The degree of
integration of small farmers strengthens them enormously in the
agricultural segment of the chain. Through these integrating organisations
they  can to  try to improve the quality  of the product. The specialisation  in
the four baby vegetables (baby carrots, scaloppini, baby corn and zucchini)
may be very advantageous for larger scale production, as producers have
acquired a great deal of experience in these crops.

Finally, it should be emphasised that each of the processing and
marketing associations have their own strategies. ADAPEX is trying to
innovate and develop new products which must be identified with their
specific brand, paying particular attention to product quality improvement
and personnel motivation, as well as to the general knowledge
enhancement of the associated farms. The strategies of APAPRONOT and
Especialidades Bruno Bontempo are not different with regard to quality,
but the latter concentrates its activities on marketing, utilising personalised
contacts. 7

7    The owner Bruno Bontempo is a US citizen.
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Campo Verde has a clear wholesale marketing strategy with positive
results, taking advantage of its bargaining capacity and maintaining its
orientation more towards farm production. The strategy ofHortifruti is also
clearly established and directed towards the local market, while they were
always able to acquire the needed produce from the domestic providers.

7.3.2  Location

In Costa Rica all the baby vegetable farmers are located in the province of
Cartago, mainly in the villages UjarrAs (Cachi), Tierra Blanca, Cot, el Yas,
and San Rafael de Oreamuno, at an altitude of approximately 1800 metres.
The production of baby vegetables is concentrated in an area characterised
by a climate which does not require any sprinkler system. This high altitude
zone is known for favouring horticultural cultivation in general. The
processors and traders are also located in the region of Cipreses, in
Cartago, except Hortifruti. The area has been characterised by the
cultivation of traditional vegetables and horticulture, including crops such
as potatoes, carrots, broccoli, and onions. Currently this is the main
location where a large number of different speciality products are being
grown. They include the baby vegetables mentioned above as well as a
variety of around 50 other products. So it may be concluded that this is an
area where favourable natural factors related to the soil and climate
combine with others which are beneficial  for the production of horticultural
commodities. Among other advantages, mention may be made of aspects
such as agglomeration, proximity, social cohesion and cultural factors
which have contributed to the establishment of farms and firms that grow
and trade these vegetables.

This has favoured the emergence of clustered rural enterprises which in
principle are an alternative form of combined agricultural and industrial
activities with an important level of vertical integration. Networks of small
businesses have been increasing their share in the domestic or international
market, without necessarily basing their strategies on reducing costs or
competing for prices, but rather on aspects such as quality, differentiation
and experience, all of which enable them to be more genuinely competitive.
This has been one of the successes of non-traditional agriculture, despite
the generally very small scale of the individual farms, their organisations
and the rudimentary character of the applied technology.

7.3.3   Institutional policy dimension

The structure and dynamics of the chain are affected by institutional factors
related to the operation of business organisations and policies in the
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different markets.  In the early 1980s, Costa Rica adopted a set of free trade
measures in order to strengthen its outward orientation which stimulated
Costa Rican business to try new export activities. The policies were
successful in the so-called non-traditional export sectors. However, since
the majority of the incentives of a fiscal nature are oriented towards
compensation for earlier anti-export biases, it remains to be seen whether
this success will be sustainable. Although the policies were not drawn up
specifically for the baby vegetable sector, they have had some effects on its
development. Measures such as the mini-devaluations have improved the
competitiveness of the exports. In addition, the establishment of an
institution providing advice and incentives for non-traditional exports,
along with simplifying paperwork requirements for exports and others,
contributed to the improvement ofthe export infrastructure. In our case this
brought a change in the attitude of the growers of traditional crops,
changing not only what they produced but also how the product was
marketed and how input was obtained.

Until  the  1980s,  small and medium producers were mainly organised  in
co-operatives, but in the baby vegetable sector the small farmers looked for
more flexible types of associations with less bureaucratic requirements to
permit greater vertical integration. This enables them to face free trade and
globalisation processes, making an effort to enhance their competitiveness
and guarantee high quality products, not only physically but also nutritio-
nally. This also affected the household level, because the harvest where all
family members participate, must be carried out extremely carefully since
the products are so delicate. This has meant that more women have become
involved not only in the fields but specially in the packinghouses, where
most of the personnel working in washing and packing are women. The
local impact of the baby vegetable activity is very important, since it has
implied the adoption of more modern production methods, providing more
employment opportunities (and not only for men), and it is an activity in
which an effort has been made to include more added value by additional
processing of the merchandise.  All of these aspects have strengthened this
subsector; however, there are still more challenges to keep up with the
development of the market. As a result, this chain horizontally integrates
most of the farm producers to reach the volume or scale necessary for
profitable processing and marketing. Also the processing is to a certain
degree vertically integrated with the agricultural phase. Intra-organisational
transactions predominate these two segments, with very efficient co-
ordination and control mechanisms (Figure 7.6). As Porter suggested the
competitive advantage depends not only on what the company can do, but
also on what it can achieve in the entire system.
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Figure 7.6: Control in the Costa Rican baby vegetable chain (2000)
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The success of the creation or support of the competitive position of a
nation in the international market of fruits and vegetables, is conditioned by
among other things, the capacity of the firms to increase productivity and
quality in their production complex. In terms of one of the main factors of
production, technological development, the baby vegetable subsector in
Costa Rica is weak in comparison with similar subsectors in other
countries, such as Canada and Chile where fruits and vegetables are
produced using the very modern techniques as listed in Table 7.3.

The subsector of baby vegetables in Costa Rica is in the initial stage as
far as technology is concerned. The techniques mentioned in Table 7.3 are
barely used. There is a limited development of communications as, for
example, the processing organisations do not have access to the internet,
telephones also serve as fax machines, and at times it is even difficult to
send information by fax. There is little access to external consultants be-
cause of a lack of systematic information about the sector because of its
small size. The knowledge developed by this subsector is based on
empirical accumulation. The fact that there is little organisation of specific
information on baby vegetables in Costa Rica implies that it is difficult to
find technicians familiar with these crops. The organisation of technical
knowledge and information  of the market in this sector is considered to be
restricted because it has learned to operate mainly by trial and error.

However, the producers have made an effort to broaden their knowledge
through seminars, courses on horticulture (other than baby vegetables)
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given by the Ministry of Agriculture, and other organisations such as the
Inter-American Institute for Agricultural Co-operation (Instituto Inter-
americano de Cooperaci6n para la Agricultura, IICA).

Table 7.3: Modern technologies in production phases of horticulture
Pre-harvest •More productive varieties

•Earlier and more resistant varieties
•Increase in the number of harvests
•Reduction of per unit costs
•Better cultural management (pests, weeds, fertilisation,

irrigation)

Harvest •Management of the degree of ripeness of the product
(degree of quality)

•Holding time

Post harvest •Tasks related to the presentation of the product
(elimination of impurities and damaged products; improving
the form)

•Added value on the level of the farm (drying and packing)

Marketing •Adjustment to pre-established standards and degrees of
tolerance, so that the products will qualify for a particular
standard of quality

Source: Tejo, 1997, p. 15

The producers have also participated in international trade fairs and have
even travelled to make commercial contacts in other countries. All of this
has been done with the purpose of improving the way of operating, where
the main sources of knowledge may be found in government organisations,
private entities, visits to other countries and trade associations.

An important determinant of the national competitive advantage of a
sector has to do with the conditions of domestic demand. The baby vege-
table subsector, as mentioned above, was established as a way of diversi-
fying exports. Nevertheless, since for two months a year only window
exporting could be done, in the other months the product was sold in the
national market, and was very well received by the medium to high income
consumers and hotel sectors. This is unusual since in traditional sectors
such as coffee, domestic demand has only recently become a significant
element for competitiveness improvement In baby vegetables, domestic
demand is the support which guarantees annual activity. However, still
pending is whether this demand may open up a space for further innovation
in the agro-industrialisation of this crop.
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The service sector has been developed in the region, and the supplies of
inputs for agricultural production are relatively abundant There is an
important relationship between domestic distributors and skilled technical
personnel recruited locally. Those who grow baby vegetables have the
strategy of concentrating on farming, leaving marketing to the processor,
which is based on vertical co-ordination. The main principle here is trust
with no need for formal contracts aside  from the membership of the organi-
sations. Processing companies work independently and impose important
entry barriers on possible competitors, while controlling their supply lines.
This has been beneficial for the sector to maintain price stability.

In each one of the segments important goals may be perceived. These
may be summarised as growing and diversifying, in the case of the farmers
who aim to cultivate only "specialties", with no need to combine them with
traditional crops.

Figure 7.7: Favourable elements of systemic competitiveness in the baby
vegetable subsector
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For processors the prospects of growth involve not only volume but also
the  diversification of the types of presentation used for the products and a
higher degree of transformation.

Traders aim for access to new markets and to new areas in Costa Rica,
because their sales are currently concentrated in San Josd and Heredia. The
strong rivalry existing between processors is noteworthy. This is a conse-
quence of the fact that ADAPEX was the organisation which established
the production and sale of baby vegetables in the region and the two other
now competing companies were separated from it. One of them became
independent to establish a new (trading) organisation (APA-RONOT) and
the other to diversify and produce on a larger scale (Campo Verde).
However, the sector is so small that sometimes the firms make agreements
to join forces against external events that might affect them all. Based on
the systemic competitiveness frainework, we may summarise the findings
ofthis (SWOT) analysis in the Figures 7.7 and 7.8.

Figure 7.8: Unfavourable elements of systemic competitiveness in the baby
vegetable subsector
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At the meta level one determining factor for the development of the baby
vegetable subsector has been the growers' change in attitude fostered by the
processors. Together with the macro policies for non-traditional exports
and the more outward oriented approach of the government, this has
fomented an updated type of production and trade.

The latter has been directed towards medium and high income strata of
society, which have responded very positively to this type of products
known as "specialities".

Other competitiveness enhancing aspects at the meso level are the
common strategies  in each one of the segments with very little intervention
by intermediaries. In addition, the activity is carried out with adequately
experienced and skilled personnel. The determining level for the
development of competitiveness is here the micro level, because the
organisation, planning and integration of the members of the chain have
resulted in the good positioning that this subsector has enjoyed. Neverthe-
less, in Figure 7.8 we may also present a number of restrictive factors for
the competitiveness ofthe baby vegetable subsector.

An important limitation appears at the meso level, where the actors of
the chain are not aware that they should act as a sector. This has restricted
the opportunity to strengthen strategic alliances among processors and
governmental support for key aspects such as infrastructure and channels of
communication.  It has also limited the development of additional external
economies (for example, requiring a better data base for access to potential
markets), which would benefit from more chain-wide organisation. No
distinction has been made between possible fields for competition and
those for co-operation.

7.3.4   Orientation ofthe chain

Based on the structure described above, we should examine the orientation
of the chain by the co-ordinating force which controls the production flows
within it as well as the participants' access to it. At the international level,
for example, one of the most outstanding characteristics of horticulture in
the United Kingdom in the 1990s was the increase o f the dominance of the
large supermarkets, which have price advantages and are competing
particularly by means of the range of services offered by differentiation.
Attributes such as quality, presentation, range of products, packing and
innovation make the large supermarkets more competitive. In addition, the
farmers plan the crops according to the distributor's demands, who in turn
plans the purchase ofthe product according to their sales projections.
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As observed in Figure 7.6, the Costa Rican chain is oriented towards both
the domestic and international markets. In the international market sales are
made to brokers tied to the supermarkets in the US (California, in particular
in Los Angeles) and Canada, which are tied to the supermarkets. In this
sense the Costa Rican international chain is clearly demand-driven.
Nevertheless, in the domestic market the power structure of the chain is
shared between processors and traders who distribute the product locally.
Production is controlled by the processors who determine the quantity and
quality of the product required and planting is based on the estimated sales.
The farmer is told how much to produce of what, thus ensuring an adequate
supply of each commodity. In addition, the trader receives the amount of
the product which, using his projection, can be placed at the different
selling points at the domestic level or according to the broker's demands.
This indicates that the marketing is also programmed. The commodity is
not received unless traders are sure about where and when it can be sold.
The traders explain that this is done with the objective of ensuring price
stability, which gives protection from a possible overproduction that would
affect all the participants in the chain. Their power can also be explained by
the ability to handle prices, which are determined by the differentiation of
the product and the costs of production and shipping. The type of goods
(gourmet), oriented towards medium to high income level consumers, gives
an acceptable level of profits, according to the producers and marketers of
horticultural products.

The power is concentrated within the processing organisations which
have built entry barriers through the control of production, reservation of
the right to buy it and a priority position of associated farmers. Although
the producers say that they do not have formal contracts with the
processors and depend on trust, they have agreed on regulations which
must be complied with; otherwise they would be excluded from the
organisation. Other entry barriers for outside producers are the high cost of
seeds (a small producer does not have access to seeds) and problems of
selling the product. The trading phase of the product seems alien for the
producers, so they decide to plant only when there are purchase contracts.

When the trader has not made a commitment to buy, the farmer does not
take the risk of planting new varieties like baby vegetables. To spread the
risks, farmers devote on average, a quarter of the land to cultivating baby
vegetables and the rest to other more traditional crops. In Table 7.4 a
general  idea of the distribution of value between the segments of the chain
is given by the estimation of average prices received by the different actors.
Farmers and processors obtain less than 50 per cent of the final consumer
price while supermarkets have the highest share.
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Table 7.4: Estimate of the distribution of the final price in the domestic
market in the baby vegetable chain in Costa Rica (2000)

Domestic price % ofthe distribution
Agent !/: Kg/colones of the consumer price
Farmer                                              50                                   14
Processor 110-160 31-44

Supermarket 200-150 55-42
Consumer price 360 100

Source: interviews

However, it is important to emphasise that vertical integration of growers
has often eliminated intermediaries in the domestic market. Jointly
supermarkets and other traders are receiving slightly higher percentages
(42-55%), when compared to the processors (31-44%).

The farmers get only  14 per cent of the final price consumers pay in
their supermarket. It is interesting to observe that the shares of farmers,
processors and supermarkets in the final price are quite similar to those of
the international fresh fruit and vegetable chains as presented in Table 7.2.

Another outstanding aspect is that processor's control of the chain has
impeded Hortifruti (the company responsible for buying and distributing
for the big supermarket chain Mas X Menos) from having a larger share,
since it has no way of influencing the volume supplied and therefore cannot
affect domestic prices. This could be considered as a positive aspect for the
processors but not so much for the growers, since the latter would be able
to have more access to distribution channels when larger volumes of
production could be achieved. It also could be a weakness, since at times of
overproduction the price of the product could go down drastically (see the
coffee case). Concerning the position of the supermarkets (Hortifruti), it
may be assumed that for them the important thing is to maintain the variety
of the products and not so much the profits as such. It is often essential  for
the consumer to find a complete range of products,  as the absence of this
might be a reason to change to other supermarkets. Lacking reliable infor-
mation, we did not calculate the value generation aspects of the inter-
national segments of the baby vegetable chain.

Originally the idea was to produce baby vegetables for (non-traditional)
export, but since there was not a constant demand every month of the year
(as window exportation), an effort was made to place it in the national
market. This turned out to be successful due to the increasing demand of
domestic consumers. The power of the processors, which is even stronger
than that ofthe local supermarket chains and their ability to manage supply
in order to get attractive prices, makes this chain supply-oriented. This is
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rather different from Guatemala, where the power structure is similar, but
the chain nature demand-oriented, due to its large-scale export-oriented
production. In this case the main agent managing the chain is the group of
marketers or traders. Another difference is that access to seed is not so
limited as in Costa Rica, because there are transactions with both small and
large farmers who sell to the processors, but they also may export directly
(Hernindez, 2000, p. 51).

7.4 Baby vegetables and the environment

The application of an environmental assessment to the baby vegetable
chain is still in a very initial stage as these concerns have not been
considered systematically by the sector. Till now health and nutrition
aspects are of primary importance in quality requirements.  But as pressure
will be applied by the (foreign) demand side and the local population, our
analysis may help to include the environmental dimension in the agenda of
this chain, to strengthen its sustainability.

As proposed in Chapter three, we intend to apply an LCI (Life Cycle
Inventory) as the assessment stage itself is not developed in this study
because of technical and data limitations and the sectoral focus of this
application. The goals of our study are to identify the environmental
impacts of the activity in order to establish guidelines for sectoral policies
to improve the relationship between production and the natural environ-
ment and hence strengthen the competitiveness ofthis subsector.

The analysis follows the "streamlined method" (Heijungs et al., 1992, p.
20) with a commodity chain application. It should cover the four stages of
the chain of agricultural production, processing, commercialisation, con-
sumption and the use of transportation services. The production of input
and final consumption will not be analysed in detail, despite the possibility
that their inclusion could change the results. This may become more
important in product design which requires the consideration of these
aspects in later stages ofthe research.

For our case the application includes the steps of inventory and classifi-
cation, while a general evaluation is carried out only to identify the main
environmental problems. The environmental effects considered are those
for which equivalent factors are available in the literature and in some
cases qualitative information is applied in the classification stage.

As mentioned earlier, the functional unit Ofanalysis is a 1/2 kg tray of
baby vegetables produced in the community of Cipreses of Cartago, taking
into consideration only the product sold on the domestic market because we
had insufficient information about the foreign one. The analysis was carried
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out between April and July 2000 during the rainy and dry months. Baby
vegetable production is quite varied, and it is difficult to establish the
difference between baby and speciality vegetables in the chain. For our
purposes, we have taken the product as it is usually bought by consumers at
the  supermarkets in trays of 1/2 kg with equal amounts of baby carrots,
green and yellow suchini, scaloppini squash, corn, and courgettes.a

7.4.1 Inventory analysis

The process tree of the Costa Rican baby vegetable chain is presented as
Figure 7.9. It includes the agricultural, processing, commercialisation and
consumption stages. Farming depends a great deal on manual labour. Soil
preparation implies the use of nutrients and herbicides. Ploughing can be
done by tractor if the farm is large, but in this case it is mainly manual.
Post-harvest management is simple as these products are consumed fresh,
but depending on humidity, it could require elimination of bacteria and
fungus. Generally products go directly from the fields to the packing
houses, because production is oriented by orders. Hence, classification and
packing is realised without any storage, and refrigeration is not used in the
plant analysed.

Figure 7.9: Baby vegetable production: process tree

Agriculture
Sowing

Overgrowth and
pestcontrol
Harvesting

Processing
Transportation from farm
Washing and classification
Cooling, packing

Commercialisation
Shipping

to retailers
Exhibition

Sales

Consumption
Food preparation

' Yellow scaloppini squash was not included, because of incomplete information.
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The boundaries of the system are defined by the process developed directly
by this activity. Therefore, the process tree considers the segments of the
chain to the domestic markets only. Input production and external market
consumption are not taken into account. Future efforts should include these
processes which could indicate the need for changes in the supply of input
and services in order to improve the environmental profile of the whole
(global) chain.

The economic and environmental inputs and outputs of the process are
presented in Annex 7.1. The data were collected by interviewing nine of
the 23 farmers, and one representative of a processing plant. In general
farmers were reluctant to give detailed information, and also, in some cases
they did not have any records. Bibliographic references were used, and data
related to other vegetables were adapted, because there  is a lack of informa-
tion about baby vegetables. Additional expert criteria were also used.
Variability in the agricultural stage introduces analytical problems, because
crop decisions depend on weather conditions. The use of pesticides or
insecticides is variable and may have different environmental impacts.

Table 7.5 presents the inventory of emissions classified by the use of a
particular substances.

Table 7.5: Inventory of emissions classified by substances and destinies
Total
Inputs

x tray of
Inputs/processes Units 5 kg Air Water Soil N20 NH2

Total emissions 0.000248 0.000270 0.010924         0        0

Agricultural segment of chemical fertilisers
Nitrogen 10-30-10 Kg 0.000475 0 0.000010 0     0

Nitrogen 12-24-12 Kg 0.000068 0 0.000001 0     0

Phosphorus 10-30-10 Kg 0.000158 0.000011
Phosphorus 12-24-12 Kg 0.000034                        0
Urea                             Kg               0               0                                                  0

Chemical plaguicides
Acephate K  0.000006   0

0 0.000006
Allethryne Cm 0.000016   0 0 0.000014

Atrazine Lts 0.000175 0.000004 0.000004 0.000154

Carbofuran Kg 0.000001   0   0   0
Lambda cyhalothrin Kg 0.000032 0.000001 0.000001 0.000028
Chlorothalonil Kg 0.005000 0.000100 0.000100 0.004400
Deltamethrin Lts 0.000125 0.000003 0.000003 0.000110

Etoprofos Kg 0.000125 0.000003 0.000003 0.000110
Fenamiphos Kg 0.000188 0.000004 0.000004 0.000165
Foxim Kg 0.000040 0.000001 0.000001 0.000035
Glyphosate Lts 0.000002   0 0 0.000001
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Table 7.6 (continuation)
Total
Inputs

x tray of
Inputs/processes Units ,/i kg Air Water Soil  N 0 NH 
Fentin hydroxide GIns 0.001450 0.000029 0.000029 0.001276
Imidacloprid Lts 0.000013   0 0 0.000011
Iprodione Kg 0.000016   0 0 0.000014
Kasugamycin Lts 0.000006   0 0 0.000006
Linuron Kg 0.000012   0 0 0.000011
Methomyl Lts 0.000063 0.000001 0.000001 0.000055
Mancozeb Lts 0.000063 0.000001 0.000001 0.000055
Maneb Lts 0.000020   0 0 0.000018

Methamidophos Lts 0.000016   0 0 0.000014

Paraquat Lts 0.005000 0.000100 0.000100 0.004400
Permethrin C.C. 0.000006   0 0 0.000006
Pendimethalin Lts 0.000025 0.000001 0.000001 0.000022

Propineb Kg 0.000016   0 0 0.000014
Triazina Lts                 0                0                0                0

Agricultural segment
Diesel/tractor Glns 0 0 0 0 0
Glyphosate Lts 0.000002 0.000001

Imidacloprid Lts 0.000013 0.000029

Transportation
Diesel GIns 0 0 0 0

Processing
Styrofoam trays Uds               0                                                                   ?
Polyethylene Mtrs               0                                                                   ?
Plastic boxes Uds               0                                                                   ?
Water to wash the
products Mts'            0                                                        9
Chlorous washing
composed Lts               0                                                                   ?
Electric energy KwH       0                              ?

Consumption
Electric energy KwH      0                             ?

Source: Annex 7.2
? unknown emissions

Table 7.6 shows the classification ofthe impacts, following the equivalence
factors proposed by Heijungs et al. (1992, pp. 43-5) for global warming,
human toxicity, aquatic ecotoxicity, terrestrial ecotoxicity, acidification,
eutrofication, and the formation of photochemical oxidising agents. It is
evident that the effects of some of the inputs could not be calculated
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because certain impact parameters were not available. Consequently, addi-
tional criteria were used for:

>  Soil impacts: persistence, mobility and nitrification
> Water impacts: persistence due to sedimentation and groundwater

pollution (Garcia, 1995, pp. 135-6)
>  Bioaccumulation and biomagnification (Albert, 1990, p. 33)
> Human health risks: according to the WHO Pesticide Handbook (World

Health Organisation)
> Animal toxicity: impacts on fish, fowl and bees (ibid., pp. 60-1)

Tab/e 7.6: Impact classification and environmental profile of baby
vegetable production

Equivalence
Impact category Emissions Factor Effect score                %

Gass growth warmhouse effect
Global warming GW i 00 12.340093 1.000
Nzo 0.000457 270.000000 0.123460 0.010

C02 12.216634 1.000000 12.216634 0.990

Air: human toxicity
SO2 0.007394 1.200000 0.008873 89.812

NH, 0.000042 3.200000 0.000134 1.360
Atrazine 0 6.700000 0.000002 0.021
Carbofuran 0.000004 3.300000 0.000012 0.117
Chlorothalonil 0.000001 11.000000 0.000007 0.071

Delthametrin 0.000100 3.300000 0.000330 3.340
Etoprofos 0.000003 110.000000 0.000275 2.783

Fenamiphos 0.000003 67.000000 0.000168 1.695

Glyphosate 0.000001 0.110000                          0             0.001
Fentin hydroxide 0 67.000000 0.000002 0.021

Iprodione 0 0.110000                    0              0
Mancozeb 0.000001 0.670000 0.000001 0.008

Maneb 0.000001 0.670000 0.000001 0.008

Methomyl 0 1.100000                    0          0.003
Paraquat 0 8.300000 0.000003 0.026
Permethrin 0.000100 0.670000 0.000067 0.687
Triazin 0 17.000000 0.000005 0.0005

0.009880

Water: human toxicity
NH, 0.000042 0.001000
Atrazine 0 0.570000                        0            0.255
Carbofuran 0.000004 0.290000 0.000001 1.454
Chlorothalonil 0.000001 0.950000 0.000001 0.867
Delthametrin 0.000100 0.290000 0.000029 41.536

Etoprofos 0.000003 9.500000 0.000024 34.017

Fenamiphos 0.000003 5.700000 0.000014 20.410
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Table 7.6 (continuation)
Equivalence

Impact category Emissions factor Effect score               %
Gliphosate 0.000001 0.009000                        0           0.010

Fentin hydroxide 0 5.700000                        0           0.255
Iprodione 0 0.009000                      0          0.003
Mancozeb 0.000001 0.057000                           0             0.102

Maneb 0.000001 0.057000                           0             0.102

Methomyl                                0            0,095000                    0         0.033
Paraquat 0 0.710000                                                 0                        0.318
Permethrin O 0.057000                    0          0.010
Triazina 0 1.400000                    0          0.006

0.000070

Soil: human toxicity
Atrazina 0.000014 3.200000 0.000044 74.074
Carbofuran 0.000154 0.100000 0.000015 0.259

0.000059

Aquatic ecotoxicity
Atrazine 0 5.000000 0.000002 0.001
Deltamethrin 0.000100 1000.000000 0.100000 58.478
Linuron 0 20.000000 0.000003 0.001
Maneb 0.000001 1.100000 0.000001 0.001
Permethrin 0.000100 710.000000 0.071000 41.519
Benzane ? 0.029000                      ?               ?

0.171005
Terrestrial ecotoxicity
Atrazine 0.000014 150.000000 0.002063 4.911
Carbofuran 0.000154 250.000000 0.038500 91.664
Mancozeb 0.000055 2.900000 0.000160 0.380
Maneb 0.000055 2.900000 0.000160 0.380

Methamidophos 0.000018 59.000000 0.001038 2.472

Paraquat 0.000014 5.900000 0.000081 0.002

0.042001
Acidifaition
Nox 0.042850 0.700000 0.029995 80.055

S02 0.007394 1.000000 0.007394 19.735

NH3 0.000042 1.880000 0.000079 0.002

0.037468
Eutrophication
N 0.000004 0.420000 0.000002 0.029
P 0.000011 3.060000 0.000033 0.592
NOX 0.042850 0.130000 0.005570 0.994

0.005605
Electric energy use
Processing (KwH/tray)                         ?
Consumption
(KwH/bande)                               ?
Photochemical oxidation potential
Etilen ? 1.000000                      ?               ?

Source: Table 7.4 and Annex 7.3 ? unknown emissions
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The above criteria were used to construct a significance index, whose
results can be seen in Table 7.7. It is important to keep in mind that most of
these inputs are insecticides, nematicides or fungicides, such as the organo-
phosphorus, carbonates and pyretroids. Due to repeated use, they would
produce higher impacts on soil, water and animals, while herbicides such as
Paraquat and Pendimethaline usually are used twice per harvest. Never-
theless, as mentioned above the effects of pesticides will depend on
weather conditions and the properties of the substances used in each
product's formula. Therefore, it will be difficult to generalise.

Environmental profile
By the use of the Tables 7.6 and 7.7 an environmental profile can be
proxied. In this case, because alternatives are not assessed, the main origins
of environmental impacts are identified and organised by category of
impact. The higher impacts and elements are summarised in Table 7.8. The
qualitative analysis of the pesticides, according to the significance index,
shows that the higher impacts can be found in the soil due to pesticide
persistence and mobility; water due to higher indexes in groundwater and
sediments; animal toxicity, where crustaceans, fish, fowl and bees are badly
affected.

Tab/e 7.8:      LCI application to baby vegetables of the Costa Rican chain.
Summary of environmental impacts quantified in a baby
vegetable tray (1/2 kg)

Impact category Main factor Details

Global warming C02 Fossil combustibles (diesel) used on tractors

and vehicles (transportation)
Human toxicity Air pollution Agricultural impacts tremendously on air due

to degradation of active ingredients of
substances in insecticides

Acuatic ecotoxicity Insecticides Piretroides group with higher impact:
produced by Deltametrina and Parmetrina

Terrestrial CarbofurAn Nematicides and insecticides. Nevertheless is
ecotoxicity less concerning because their low effect

scores that others as Paraquat, Atrazina and
Maneb

Acidification Nitrogen Oxides NOx are emited by combustibles but also by
(NOx) fertilisers (in this study it could not be
Sulfure dioxide quantified)
(S02)

Eutrophication NOx Fossil combustibles

Energy use In processing stage
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Another important issue is soil erosion on lands exposed to wind and rains.
Here the problem seems to be worse on the larger plantations where
ploughing is done with tractors. Since baby vegetables have a short
production cycle, the land is continuously exposed to these effects.
Unfortunately there are no estimates available.

Evaluation by critical spots
Since baby vegetable production is a new activity, not too much
information has been systematised and alternative production processes are
unknown. These facts restrict the possibilities of evaluating different
options. Because of these features, we will use LCI only to support the
identification of the critical spots in the chain to be studied in greater depth
in the future. Considering the above approximation of the environmental
profile, we can point out that most of the environmental effects are
concentrated in the agricultural stage. Outputs to the economy only include
the end product baby vegetable trays, with a minimal environmental
impact, while most of the outputs are discharged earlier into the
environment. Processing, commercialisation and consumption have
comparatively less environmental impacts.

A summary of these effects is presented in Table 7.9. In the agricultural
stage different impacts can be distinguished.

Tah/e 7.9: Summary of environmental impacts of the baby vegetable
chain

Water/ BioGlobal Human Acidifi- Eutro-
Stage Water Soil Air Soil accu-

warming toxicity cation phicationecotox. mulation

Agricultural
production
Sowing
Fertilisation . 0 .      0                            +
Overgrowth
Control * * *
Plagues combat        4        +     4 + . 0 . 0
Harvest                                                                                              4

Transportation                              *
Processing              *                                                                   *
Commercialisation                           *
Consumption                   +

Source: Table 7.5 and 7.6
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In sowing the main impact is on the soil, due to the required preparations.
In fertilising eutrophication is the main effect. Transportation has a signi-
ficant impact because of the emissions  in the air.  The  use of pesticides has
an impact on water. A complementary analysis is made in order to obtain a
more precise idea about the effects of pesticides. Products whose impact
was quantified earlier, are now organised to apply the significance index
(as in Table 7.7).

Most of the pesticides belong to the groups organophosphorus (insec-
ticides etoprofos, acephate, methamidophos, foxim and the nematicide
fenamiphos), carbomates (the insecticides carbofuran and methomyl) and
pyretroids (the insecticides lambda cyhalothrin, allethrin and permethrina).
These groups obtain higher indexes in Table 7.7. In order to show their
potential impact, we have presented information about six pesticides
prohibited in Sweden, which are of common use in these agricultural
activities (Table 7.10).

Table 7.10: Summary of the impacts of six biocides by environmental
category

Impact category Atrazina Clorotalonil Linur6n Mancozeb Maneb Paraquat

Air human                       *                    *
toxicity
Water human
toxicity                   0              0                           0           0
Soil human                 *
toxicity
Aquatic                   *                            *            *
ecotoxicity
Terrestrial
ecotoxicity               *                                          *           *          *

Source: Table 7.6

We can observe that these pesticides are used in at least two of the products
analysed. Their generalised use and the fact that they affect entire catego-
ries, make their impacts very significant, as shown in Table 7.11. If we
apply the index, we obtain the results shown in Table 7.12. Again, the main
impacts are felt by the biotic and abiotic media, but when we observe Table
7.7, their impact on human health is zero or almost none.

LCI applied to the baby vegetable chain
The purpose of LCI applications on a commodity chain depends on its
structure and dynamics as well as the linkages with other social sectors. It
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is clear that in this case the pressure regarding the environmental effects are
not yet significant. However, there is a presence of environmental effects in
this chain. Some of these are important for its own sustainability such as
soil erosion, but it seems that most actors in the production stage do not
perceive any damage from this effect, or at least we have not been infor-
med about this. Water pollution is another example. When the affected
actors perceive the environmental problems, the pressure will affect not
only the baby vegetable farmers, but also others operating in the region.

Currently, environmental and phytosanitary regulations in Costa Rica
are considered very complete. Nevertheless, government agencies do not
have enough resources to enforce them. Therefore environmental regula-
tions are probably not sufficiently considered. At this time, producers are
not familiar with environmental regulations and assume that they do no
damage to the environment. For this reason, a regional (localised) analysis
is necessary due to the fact that baby vegetable production is carried out
alongside other horticultural activities. The other potential source of
pressures is the demand side. Thus far this pressure is more related to
consumer protection. The analysis has confirmed that in this sense the
chain fulfils the requirements.

In fact, in the domestic market the biggest chain of supermarkets, which
commercialises these products  has   the "Blue Seal"   label covering all the

Table 7.11: Biocides of restrictive use in Sweden
Biocide and function Group Dangers

Atrazin/herbicide Triazina chlorinated High mobility in soil and potential
water pollutant

Clorotalonil/fungicide Benzonitrillo Prohibited because cancerous
chlorinated

Linur6n/herbicide Urea chlorinated Severely restricted because cancerous
and high persistence

Mancozeb /fungicide Ditiocarbamato Severely restricted. Can only be
applied by a qualified person

ManeWfungicide Ditiocarbamato Prohibited because cancerous

Paraquat/herbicide Bipiridilo Prohibited because its high toxicity in
water, irreversible effects and risks of
accidents

Source: Manual de plaguicidas (1999: 20,94,231,235/6,291)

9   The Blue Seal is the only national label applied to vegetables and fruits produced
and consumed locally. This is a voluntary programme promoted by the Department of
Phytosanitary Protection of the Ministry ofAgriculture.
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farmers collectively. And, of course, the exported production must satisfy
this type of requirements in more demanding markets. All these facts
support the possibilities that LCI offers to policy design at the chain level,
but in this sense it seems to be more an instrument for policy designers than
for private firms, because so far these do not feel any  need for application.

Finally, the application of LCI makes it clear for this sector that the
environmental impacts must be included in its agenda. More and better
information is required in order to obtain accurate guidelines to improve
processes.

Table 7.12: Significance index of the impacts of six biocides by category
Impact category Atrazina Clorotalonit Linur6n Mancozeb Maneb Paraquat

Impacts on soil

Persistence                                                                                                     4
Mobility

Impacts on water
Superjicial                              4                                       4           4
Underground            4             4                                                   4

Animal toxicity
Fish                           3                4                1              4             3             1
Crustaceans                3                3                4              4             3             3

Based on proceedings of Table 7.7

The assessment of pesticide alternatives seems to be of primary impor-
tance. Local impacts have been shown in this study, but the impacts of the
production of these substances should be included as well for a more
complete analysis of impacts and to assess optional processes. Also, it has
been made clear that erosion is a problem which is greatly ignored by
growers; therefore soil conservation practices must also be suggested.

7.5 Conclusions

The baby vegetable chain in Costa Rica is based on the agricultural
production of small and medium-sized farmers with a high degree of
vertical integration, constituting regional clusters. A chain analysis in a
global perspective enables us to conclude that it is oriented by demand in
its export dimension and by both demand and supply sides in the domestic
market. It could even be a transitional case as in the coffee chain. Traders
(supermarkets) and processors are agents who co-ordinate and dominate the
chain. This is a chain with possibilities for growth as it could operate more
actively in the international market on the one hand, and there is growth
potential in the domestic market on the other.
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Entry barriers could be limiting its growth in spite of the fact that they have
ensured (stable) profits for the current participants in the chain. Analysing
the sources of competitiveness, it has been found that on the level of the
firms there are advantages from the export orientation macro policies ofthe
economy, together with an innovative mentality, and productive integration
approaches which have stabilised agricultural production. The healthy level
of competition among processors has motive4ed the strengthening of
vertical integration of production structures. There is, however, a
noticeable level of disintegration in the sector, preventing the introduction
of joint actions. Actors of the chain are well integrated into their
organisations, but they do not recognise themselves as a sector.
Environmental challenges identified by our LCI application show that there
is an opportunity to create a negotiated agenda to face the (future)
environmental problems ofthe chain.
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Comparison of the studied agribusiness cases

8.1 Introduction

It has already been established that policy analysis in GCCs should be
related to the setting and features of the specific chain structure and
dynamics, which may provide sources of competitive advantages.  Here we
compare the three cases which were analysed in detail in the previous
chapters, in order to clarify the issues of major importance for policy
making.

These cases represented three different stages of Costa Rican agri-
business development. Coffee was the commodity that introduced the agro-
export development model in Costa Rica. Cheese production was part of
the diversification of the inward-oriented production that was required as
part of import substitution  and food security requirements  of the 1950s.
Baby vegetables production was part of another diversification effort
introduced by the outward-oriented strategy developed in the context of
structural adjustment to overcome the restrictions of the import substitution
and agro-export models   in the 1980s. These three cases represent   the
possibilities and limitations for the different types of agribusiness
development in Costa Rica. They also constitute different levels of aggre-
gation to be analysed. Coffee alone is a production sector, recognised as
such in the development process and policies of Costa Rica. Cheese
production is a part of the dairy industry, but different than other dairy
products, it is a subsector in which a significant number of small (dairy)
cattle holders are involved. Baby vegetables is an emergent section of the
non-traditional production sectors ofthe country.

Another important aspect in which the cases differ one from another is
their product destination. These three agribusiness chains supply to both
domestic and external markets, but in various ways and to different extents.
The coffee chain supplies mainly a raw (intermediate) material (green
coffee) to the international markets, while end products (roasted coffee) are
sold in domestic markets. The crop was introduced to satisfy export
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demand in the first place. Cheese production supplies both domestic and
international markets with end products, but mainly with a focus on the
former. Baby vegetables supply both international and domestic markets
with fresh produce.

These three cases embody different levels of agribusiness systems and
technologies. The coffee chain involves agro-industrial production mainly
for external markets, which includes the smallholder agriculture, the first
processing (milling), and several trading stages. Around 12 percent  of the
production is further processed in the industrial stages, which are oriented
to the domestic market. Cheese production includes the main parts of the
production processes from small dairy farmers to consumers, but it is made
up of heterogeneous production systems. In fact there is an important
subsystem, the industrial part, in which cheese is one of a variety of dairy
products that include in the process industrial elements such as design,
marketing and complex delivery systems. The baby vegetable chain is a
system made up of agricultural, packing and exporting processes carried
out by smallholders and their organisations. In this case the complexity is
related to the delivery ofthe fresh produce, often to distant markets.

These differences in development, aggregation, output destination and
systemic technologies may affect the way international and domestic chain
dynamics influence policies in Costa Rica. We discuss this in the following
four sections. In Section 8.2 a brief historical overview of the cases is
presented, making it possible to contextualise their respective stages of
development. According to our methodological approach, in Section 8.3
the international dynamics of these chains are compared. In Section 8.4 the
analysis focuses on the national chain dynamics, in order to establish
differences among the three specific settings and the options to improve
their competitiveness. Domestic institutions and governance have a
considerable impact on their international competitiveness. Finally some
concluding remarks are made in Section 8.5.

8.2 Historical development of the agribusiness cases

As mentioned above these chains orginated under very different
circumstances in Costa Rican development and all were established with
governmental support. Many political and strategic decisions were required
since the introduction of the coffee production in Costa Rica by Governor
Tomas Acosta in  1804, to get to the first export of coffee  in  1832 to Chile.
The need for a permanent connection to international markets was a first
priority for Costa Rica, which was the poorest province of the Central
American Republic until its independence in 1821.
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Coffee was the link to international markets that Costa Rica required. The
Costa Rican "Heads of State" encouraged policies to promote coffee
production. In a poor ex-colony province with weak colonial institutions,
the policy was to promote minifundism. In this way a sufficient supply for
export was reached  in   1832. The exchange was clearly an inter-industry
type of trade: coffee as raw material was exchanged for manufactured
goods. Increasing the import possibilities of the economy required an
improvement of export capacities; promotion policies to increase
production areas and public investments in infrastructure made this
possible. The road to Puntarenas harbour was finally built and Costa Rica
started regular exports to England in 1844-45.  As a result, important social
and economic changes took place. The regular link to international markets
through coffee exports came to consolidate agrarian capitalism in Costa
Rica (Acufia and Molina, 1991, p. 90). A coffee oligarchy then emerged
and exerted itself on the political leadership  of this Republic since  1849
when it was founded until the middle of the 20  century.

While Costa Rican economic development was initially promoted by
international trade, which was more important here than in the other
Central American provinces, it became an economic vulnerability as well.
The agro-export system was first consolidated by the production of coffee
and   bananas (the latter was introduced   in 1890). Coffee and economic
performance used to be considered almost the same by the Costa Ricans.
The local governance of the coffee chain was historically in the hands of
domestic processors and exporters. However, a conflict between small and
medium-sized growers against big farmers made the sustainability of the
chain questionable. Then the government imposed a number of regulations
by founding the Instituto de Defensa del Cafd (IDECAFE) in 1933 (Acufia
and Molina, 1991, p. 165). These regulations sought to influence domestic
prices and quality, credit funds and the promotion of external economies  in
the agricultural segment. The social impact of coffee production is different
from that of banana production in the agro-export development model.
While coffee production gave strong economic and social linkages, banana
production was an enclave, largely isolated from the rest of the economic
structure.

Costa Rican dairy production originated in colonial times, and has been
an industry since the early 208 century. Spanish colonisers introduced
cattle in Costa Rica in 1586 with low productivity. Spanish cattle holders at
that time did not pay enough attention to selection and breeding as in
England, France, Germany, and other countries. Costa Rican cattle were a
combination of races from "Bostaurus Ibericus", known in Spanish as
criollo. These cattle were ideal for neither meat nor milk production.
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Nevertheless, during the colony and the first years of the Costa Rican
Republic this activity produced some exportable goods. The opening of
terrestrial communication to Panama  in  1601 made Costa  Rica  able  to
commercialise cattle, tallow and cacao. Tallow was used in the production
of soap and candles. Cattle were kept wild mainly in Guanacaste (Costa
Rican Pacific Region). Meat was not commercialised in external nor
domestic markets, and was wasted. Later on, the Costa Rican government
introduced policies designed to improve the herd. There were tariff
exonerations and subsidies on transportation costs. As a result, new breeds
such as Holstein (in Turrialba), Jersey (in Central Valley), and Ayrsshire,
'yibosa" Indian Brahma and Zebu species were introduced in warm regions
of Costa Rica. Policy support for cattle was linked to a product
diversification strategy followed by the coffee oligarchy of Costa Rica.

Cheese used to be produced in Guanacaste, as a by-product of beef
cattle. The dairy industry appeared   in   1934   with the foundation   of
Compaftia Agricola Roberto Lujan S.A, which introduced new methods for
the production, distribution and industrialisation of milk (Robert,  1989, p.
79). The Cooperativa Dos Pinos started operations with a pasteurisation
plant in 1952. This organisation became the most influential firm of the
industry till today. There was some competition from Productores de Leche
de Altura (PLASA)  from  1960  to 1978 until it closed  due to financial
problems. Later the Nestld subsidiary BORDEN appeared, but it closed
operations in Costa Rica in 1999.

The  growing of baby vegetables began  in  1986 in Costa Rica because  of
the needs of the small farmers to diversify their production. This was
supported by the applied export promotion strategy of the government. A
small group of farmers in the rural community Cipreses de Oreamuno
experimented with several non-traditional crops such as flowers and
strawberries, both of which turned out not to be feasible because of high
initial investments. Therefore, given the topographical characteristics  of the
area and their previous horticultural experience, the farmers decided to
cultivate baby vegetables, which appeared to be a marketable alternative.
Exports began with direct contacts in markets in Miami. At the present time
these exports have been expanded to Los Angeles, and other parts of
California.  All of the products exported are for consumption in restaurants,
hotels and supermarkets chains. The earlier experience with traditional
crops, beginning with the preparation of the land and the post-harvest
handling, packing and shipping was very useful. In addition, the crops have
added knowledge of national and international trade processes. All these
elements have been important for the success in acquiring the basic
knowledge and technological infrastructure necessary for exports of baby
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vegetables, in spite of the reduced size of the sector. It appears from our
cases that under different historical economic conditions, Costa Rican
(small) agribusiness enterprises were able to become internationally
competitive. In these efforts they had taken fully advantage of different
kinds ofgovernmental support measures.

8.3 Global chain dynamics

As argued in Chapter three of this thesis, the competitiveness of
agribusiness depends on a complex set of factors, among which the most
important are those related to global chain dynamics. Their impact on
specialisation, labour allocation, and income distribution determines the
kind of restrictions that agents of the chain face to develop
competitiveness. In this section, first the structures of the agribusiness
chains are compared, in order to discuss the main trends of their
geographical location reflecting the dynamics of the international division
of labour, trade and investment flows. Second, mention is made of the
nature of international interactions between agents which are determined by
company strategies, market behaviour and co-ordination, as well as the
institutional interventions, including those related to the effects of
production processes on the environment. Third, in agribusiness chains that
are becoming increasingly buyer-driven, the dynamics of product
differentiation and consumption trends will affect the development of their
governance system, which is compared for all three cases.

8.3.1    The consequences  of chain structures for geographical  location

The main characteristics of the structure of the chains in terms of their
segments, associated chains, boundaries and end products are shown in
Table 8.1. The three cases covered here are all agriculture based, but have
different complexities in production. The coffee chain is the longest
because it includes two transformation stages, while cheese and baby
vegetables have only one. Baby vegetable processing is basically a packing
activity and is therefore the least complicated process of the three. The
chains also have important relationships with common suppliers of inputs
and services. Because of the agricultural basis, all are related to
agrochemical inputs industries. International transportation is important for
both coffee and baby vegetables The former requires the shipping of bulk
commodities, while for the latter air transport is needed because of the
perishable nature ofthese products.
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Table 8.1: Coffee, cheese and baby vegetables chains: comparison of chain
structures

Structural

features Coffee Cheese Baby vegetables

Segments Agriculture Milk production Agriculture
First processing Processing Packing
Export-import Wholesale/retail Export - Import
Roasting Consumption Consumption
Consumption

Other chain Agrochemicals Machinery Seeds

linkages Transportation Agrochemicals Agrochemicals
(terrestrial, maritime) Services: marketing, Transportation:
Services: funding and product design terrestrial, air.
marketing

Boundaries Agro-industry/ Informal production/ Agro-industry/
industry dairy industries commercialisation

End product Roasted coffee Fresh cheese Tray of baby
vegetables

Functional unit 1 kg roasted coffee 1 kg fresh cheese !4 kg-tray of 4
representative baby
vegetables

In the case of coffee, international credits are sometimes involved to
finance the working capital for the plantations, and their seasonal harvests.
This introduces interaction between national and the international credit
systems. Marketing and product design services are very important in the
coffee and cheese chains, because end products may be branded and
markets segmented. Baby vegetables depend strongly on the efficiency of
delivery systems.

Chain segments may be located in different countries according to the
nature of the production system, the resource endowments and the degree
of development of the countries involved. In agribusiness chains functional
requirements and natural resource endowments make it difficult to change
the  location of the agriculture stage.  This  is  the case with coffee where the
agro-industrial segment (including agriculture, first processing and
exporting stages) is restricted to tropical countries with natural advantages.
The industrial segment includes international commercialisation, transpor-
tation, roasting and packing. Leading countries in this segment of the chain
are developed countries, with comparative as well as competitive
advantages. In principle the industrial activities could be located flexibly in



242  Chapter 8

different types of countries. However, in this case market imperfections,
consumer preferences and state interventions make it difficult for coffee
growing countries to industrialise for the international markets. For this
reason, there are two main parties in the international coffee chain, the
producer (grower) and the consumer countries. Agents from grower
countries are competing in producing and exporting green coffee, whereas
in developed countries multinational roasters and retailers compete in
consumer markets. Grower countries produce roasted coffee for their own
domestic markets, which in general are small.

The global character of the cheese chain is different from that of coffee.
In principle cheese could be produced in any country with dairy cattle. In
the past, countries with a temperate climate had some natural advantages
because of the perishable nature of the milk as a raw material, but
technology has made these less important. However, for the same three
reasons as in the coffee case, developed countries have a leading position in
the industrial production and exports of cheese. In developing countries
production and consumption are mainly for the domestic market, but this
does not mean that the cheese chains in developing countries are isolated
from the international cheese (or dairy) business. There are fiercely
competing imports, while production in the developing countries is carried
out by dairy industries owned by strong national firms or subsidiaries of
multinationals. In fact, dairy industries in developed countries produce
wider varieties and higher qualities of cheese that are preferred by high-
income consumers. There had been and still is a longstanding tradition of
strong protection of the cheese (dairy) industry in developed countries.

Baby vegetables are extensively produced in the most important con-
sumer (developed) countries. But developing countries may find opportu-
nities to exploit seasonal natural advantages for export. Depending on the
purchasing power of consumers of developing countries, some produce
may also be sold domestically. In this case the specialisation is in the agro-
industry and commercialisation segments. At the international level
specialisation is defined clearly by the location of the main consumers; this
means that developed countries' agents are mostly operating in the
commercialisation and delivery stages.

The type of end product is also important to understand the structure of
the chain, since it provides the potential for product upgrading in the
upstream chain, as discussed later. There are also options to speculate on
commodity and product flows. Coffee reaches the consumer as a powder,
after being roasted, ground and packed. Time pressures in processing affect
only wet coffee milling, because the coffee must be processed in the next
48 hours after being picked. Later,  in the rest of the production processes,
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time is not a significant limitation because green coffee can be stored.
Strategic sales and purchases may be made considering market trends in the
short and medium term. Cheese production represents an option in the
processing of the milk surplus, but in developed countries, where milk
production is cheese oriented, the production of mature varieties reduces
the perishability of the cheese products. In developing countries mainly
fresh cheese is produced, which has a short life with consequently less
storage possibilities. Baby vegetables are a perishable product where
international trade requires an adequate transportation infrastructure. This
makes co-ordination along the chain very important to prevent losses in the
quality of the product in the commercialisation and transportation stages.

An important consequence of the above is that for this analysis we need
to specify a functional unit for the end product. This makes it possible to
analyse, concretely and concisely, the consequences of chain dynamics on
product differentiation, environmental impacts and income distribution.
Changes in the strategies of dominant agents along the chain due to both
the exploitation of comparative advantages and the development of compe-
titive ones may generate changes in the geographical location of chain
segments.

The international division of labour in the coffee chain is apparently
fixed when we consider the production of the raw material (green coffee)
and of end products for consumption. Nevertheless, as shown in Chapter
four (Figure 4.2), changes were present in the locational pattern of the
1990s. More developed (semi-peripheral) producer countries and core
countries have increased their participation in the exports of green coffee,
decaffeinated coffee and extracts. Trade flows from developing countries
are mainly part of inter-industry trade, while flows from consumer
countries follow the intra-industry trade pattern. In the case of the end
products there is increasing product differentiation, basically in the trade
dominated by multinational roasters, taking place between developed
countries. There are also some international investment flows in the coffee
chain. Traders have developed certain amount of vertical integration in
national chains of producer countries, in order to guarantee their capacity to
offer roasters a stable supply of the different varieties required in their
blends. Coffee house chains from developed economies have applied
investment and trade strategies to open up new markets in developing
countries with growing incomes.

The changes in the location pattern of cheese chains were traced in
Chapter 6 (Figure 6.6). During the 198Os, and 19905, milk production
moved towards semi-peripheral countries, specially in Eastern Europe at
the expense of peripheral countries, while the amount of core countries
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remained the same. The share of cheese production in this period has
increased quite clearly for semi-peripheral countries, while for core coun-
tries it has decreased only slightly.

International cheese trade is limited to an equivalent of six per cent of
the milk produced. Most of it is intra-European trade. Entrance in the
market for mature cheese is difficult for new agents. In the short term the
main export options available to cheese producers in developing countries
are in the regional markets where demand and markets are similar to their
own or fit standardised cheese exports to developed countries. In the long
term, product differentiation may provide possibilities to export to certain
niches such as the ethnic markets in certain developed countries.

One important aspect of dairy activity is that multinationals prefer to
invest rather than trade. The short shelf-life of the products means that the
industry must produce close to the consumers specially in countries with
adequate conditions to produce milk. Therefore international flows of
capital are gaining importance in the dairy activity and creating
possibilities for MNCs to export from developing countries as in some
Latin American ones. But they may be competing with informal milk
farmers in cheese production and therefore the foreign investment trend
may be a threat for these.

Location dynamics of baby vegetables production are traced by inter-
national data on vegetables and fruits (see Chapter 7, Table 7.1). Produc-
tion takes place in many countries, but there is a clear geographic
concentration. Large developing countries such as China and India and the
EU-15 cover more than 50 per cent of world production, but the inter-
national trade in baby vegetables is clearly concentrated in developed
countries. More than 60 per cent of the export and import value of fruits
and vegetables is added in these countries. These flows may include the
import of seasonal products from developing countries.

8.3.2   Markets: competition and co-ordination

Agents in the chain interact through both market competition and co-
operation. The three agribusiness cases provide evidence ofdifferences and
similarities. The coffee chain has an international spot market for green
coffee (raw material) and is highly competitive. Prices have direct albeit
not immediate effects on upstream segments of the chain. Prices are
affected by the futures market which may cause instability in supply and
demand. There are also strong institutions related to powerful market
agents in the international markets which determine the rules for
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commercialising green coffee. Contracts are more or less standardised in
order to ensure the regularity and quality of coffee supply for buyers.

Price premiums and penalties differentiate qualities within the same
variety. Growers face cyclical price fluctuations due to periodical over-
production, whereas dominant downstream agents have room to keep their
output prices isolated from fluctuations in raw material prices. Therefore,
market co-ordination has been satisfactory for agents who buy downstream
but not for producers. Co-ordination between producers and consumers
countries through the International Coffee Agreement, broke down after 40
years basically because of new entrants, ineffective supply controls and the
structural nature of oversupply in the market. Efforts by producing
countries to control supply were not successful for ten years after the
agreement. Nevertheless, high quality roasters have noted that the
sustainability  of the supply of quality coffees has been endangered, due to
increasing market segmentation.

Therefore the consideration given to quality and other product charac-
teristics has strengthened the position of intermediaries in commodity
markets. This has caused the emergence of new direct links between
roasters and producers in an effort to shorten the chain and guarantee the
supply of quality coffee. A number of multinational traders and roasters
have applied the traditional strategy of vertical integration as a way of
guaranteeing their supply. Thus (big) growers of good quality coffee could
obtain better prices. Likewise other end product market niches (fair trade,
certificate of origin, organic varieties, etc.) could be exploited by upstream
agents and growers. The changing nature of coffee as a commodity to a
(specific) product with its own brand, quality and other characteristics, is
one of the most promising ways to ensure the sustainability of the chain.

Cheese does not have an international commodity market with
standardised quality. However, since in the dairy industry production of
end products should take place near the source of raw material (milk), the
markets tend to be national. Prices are affected by international trade

agreements, support prices for growers and the market power of particular
brands. Intra-industry trade of a wide variety of the finest cheeses is
concentrated in developed countries. Semi-peripherial developing countries
may import some of these varieties from the developed countries which
have competitive advantages based on protection from brand recognition,
technology and consumer preferences. Developing countries generally
trade the lesser elaborated, not matured and unbranded varieties among
themselves or in niche (ethnic) markets in developed countries.

Distribution of income along the chain is not affected that much by
international dynamics as in the case of coffee. Positioning of milk
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producers, cheese makers and traders is basically determined by domestic
institutions and the kind of integration that the firms have developed.

Prices of baby vegetables are contractually established and related to
new seasonal markets in the US. There is no international market as such
and because of the short shelf-life and its perishable character, production
is realised when contracts have been signed. Overproduction is not a risk
when co-ordination is guaranteed; this is a requirement for the participation
of every agent in the chain. Prices are determined before planting and
should be attractive for growers (see Chapter 7). But prices to farmers are
not necessarily related to costs, because the supermarkets chains, which are
the most influential downstream agents, have established their conditions
by competing with one another. These tend to be bottom prices and the
domestic distribution of income will be determined by the agents' market
power. In terms of the effects of international market dynamics and co-
ordination, baby vegetables are an intermediate case between the coffee
and cheese chains.

As international commodity chains embody production processes and
material flows there is much discussion on their environmental impacts.
Here there  is a complex set of stakeholders involved,  some of which  are not
directly related to the commodity chain operations.

The coffee chain seems to be the one where environmental issues are the
most frequently discussed. Market segmentation has included the
development of environmentally friendly niches.  Most of these niches  have
been encouraged to commercialise the production of the small and less
technologically oriented growers, but they have attracted the attention of
important roasters operating in specialty niches as well. The problem for
small growers is that environmentally friendly niches are associated with
having the markets with the highest quality demands. As we have seen in
Chapter four the demand for environmentally friendly coffee comes from
wealthy consumers in highly developed economies. At the same time they
have increasing preferences for expensive high quality coffees. The market
niches are also becoming more and more concentrated.

In the coffee chain pressure is felt from consumers, developed countries'
firms applying environmental management standards and locally affected
communities. New requirements have been applied to green coffee
suppliers and growers. The agro-industrial segments of the coffee chain are
under pressure because of the use of agrochemicals and water pollution due
to wet milling. Nevertheless, from the global environment side coffee may
have some positive effects because shaded plantations provide environ-
mental services such as carbon fixation and food for migratory birds.
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Table 8.2: International policies in coffee, cheese and baby vegetable
chains

Institutions Coffee Cheese Baby vegetables

International ICO, APPC, Cairns group
agreements:

Multilateral World Bank WTO, Codex World Bank, WTO
institutions:

Government: USAID Committee USAID
on Milk and Milk
Products (CCMMP)

NGOs: Oxfam, Smithsonian
Institute, Fair Trade

This has been recognised by the Smithsonian Institute in Washington D.C.
International institutions are increasingly involved with labelling and
government regulations (see Table 8.2).

Cheese and baby vegetable chains are also affected to some extent by
the above mentioned issues. Yet some differences may be pointed out. The
pressure on environmental impacts of dairy production has been present
mainly in developed countries,  such as those of the EU, where regulations
are becoming increasingly strict. In developing countries this has been
more limited, while domestic markets here are less demanding and more
concerned with food safety.

The same international trends may be observed in fruits and vegetables,
where the demand for organic production has grown substantially
(approximately 20 per cent annually). Nevertheless, in the case of baby
vegetables the positive image of being associated to healthy food is more
important. Pressures from the demand side are mainly in terms of quality.
The Costa Rican growers feel that supplies from developing countries have
to fulfil quality requirements, without explicit consideration of
environmental issues (Chapter 7). However, it is expected that this line of
production will increase in the future and there will be more environmental
questioning from domestic local communities who may be suffering from
environmental damages. In Table 8.2 we show the most outstanding
intervention institutions related to both the regulation of markets and
strategic government policies, which are affecting agribusiness chains.

At the international level all three chains are affected by market
regulations. The most influential ones are related to WTO rules, but the
effect of these rules may vary from one case to another. The coffee chain
would be affected only if tariffs on roasted coffee were reduced, but in this
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case sources of competitiveness developed by large firms are probably
more important. The most influential policies have had to do with the
international chain itself, mainly determined by ICO and APPC, where the
confrontation between grower and consumer countries is taking place. The
most important issues are those of market regulation towards the
introduction of new quality requirements at the international level within a
new ICO agreement. Most traditional Arabica producers, including the
Latin American countries, are supporting this position.

For cheese production as part of the dairy industry, the WTO is creating
better perspectives for countries which have developed the industry and
also have natural advantages, such as Argentina, Uruguay, New Zealand
and Australia because protectionist regimes are being forced to open their
markets. But EU and US based multinational companies have used FDIs to
take advantage of a wide scale of free trade regulations. The origin of
cheese is an important issue in international trade, because some regions
which make use of the Codex Committee on Milk and Milk Products
(CCMMP) to defend their differentiation, have exploited locational brands
to protect cheese types (for example parmesan cheese). In the past
countries such as Costa Rica followed a protectionist regime which had
strengthened the national dairy sector. Today, the entries of Parmalat from
Italy and Mexican capital are strongly competing with the national
companies.

The baby vegetable chain is a result of the globalisation of trade. The
development of transport infrastructure has enabled supermarkets in
developed countries to sell fresh products from distant countries. WTO
rules have helped to improve international movement of products. In the
case of Costa Rica, export promotion policies have made it possible for
innovative horticulturists to take advantage of both opportunities. National
policies in supplier countries are very important to promote this production
and to provide adequate infrastructure to fulfil requirements in the
importing country.

8.3.3   The ejfects of product diferentiation on chain governance

The value creation process of commodity chains finally materialises when
consumers acquire their end products (see Sections  1.3  and  3.1).  The way
firms offer the products to the final users or consumers and the trends in
consumption patterns are determining factors. Vertical and horizontal
product differentiation embodies the strategies of firms and provide the
conditions for product flow along the chain. As an example we may
observe that coffee consumption is not increasing in mature markets, with
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the exception of those traditionally dominated by tea. Markets of producer
countries may grow depending on the development of income, but market
segmentation has also been very important in traditional consumer
countries in recent years, and has favoured the demand of higher quality
coffee varieties. Now market segmentation has added additional quality
criteria to the natural Robusta-Arabica distinction. The technology, geo-
graphic location and the social systems involved in production are
becoming sources of vertical differentiation. Examples are production by
co-operatives (fair trade), organic and shade grown coffee. International
institutions have been introduced to monitor these vertical differentiation
processes. There is also horizontal differentiation by big and international
roasters to increase consumers' loyalty to international brands, product
upgrading to attract young consumers from the cold drinks market, and
new niches of specialty coffees. Examples are the new coffee drinks such
as coffee mocha and latte in the gourmet chains. This has meant increasing
market power for the coffee house chains, where coffee consumption is
related with other goods or services preferred by consumers.

In the cheese chain the main companies of developing nations have
standardised their production according to the type of cheese. Horizontal
differentiation through the differentiation ofproducts by brands, packing or
image is sometimes possible. Origin labelling may attract higher income
consumers, who are willing to pay more for this distinction. The baby
vegetable chain emerged as an innovation in vegetable production, taking
advantage of consumer preferences for healthy food. Up till now vertical
differentiation has been obtained through quality guarantees. Supermarket
chains have a strategy to offer a wide variety of different kinds of products.

The governance structure of the chains is usually concentrated in those
agents positioned in key co-ordinating activities which will depend on the
orientation of the chain, in accordance with production dynamics and the
producers' relationships with consumers. Agribusiness chains are
increasingly buyer oriented; this means that the agents who are closer to
consumers have the greatest influence on chain co-ordination, and obtain
the highest incomes. In our cases there are different transitions in the
governance system from industrial producers to final traders.

As shown in Table 8.3 the transition in the coffee chain has been going
from multinational commercialisers and roasters to supermarkets and
coffee house chains. The first two were active in international brand
development, while supermarkets and coffee houses offer better prices and
variety on the one hand and high quality coffee preferred by consumers on
the other hand. In this case industrial brands may become less important
than origin or way of preparation.
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Table 8.3: General features of the governance system in coffee, cheese and
baby vegetable international chains

Coffee Cheese Baby vegetables

Most influential MNC-roasters- MNC Supermarkets

agents supermarkets Supermarkets Brokers

Co-ordination Vertical integration and Vertical Contracts
market integration

Therefore, these trends in governance systems may have contradictory
effects, as supermarkets tend to favour standardised coffee, and coffee
houses offer more varieties and opportunities to higher quality green
coffee.

In the cheese chain the competition with standardised cheese can be
seen between the internationally recognised brands of MNCs with enough
power to be part of the regular supply of supermarkets which in turn are
also trying to provide both variety and low prices to consumers. Economies
of scale are very important in determining entrance barriers, specially for
the smaller new entrants. Some commercialisation channels are more
supply-driven, particularly where origin is recognised. This makes co-
ordination between sale points and cheese makers necessary, but scale
economies are also important to keep a stable supply.

The baby vegetable chain at the international level is clearly buyer-
driven, where brokers and supermarkets organise the chain. There is
increasing supermarket involvement in managing these supply chains, but
at the international level brokers continue to be important because of the
just-in-time co-ordination that is required. One may say that the trend of
product differentiation is strengthening the buyer-driven character of
agribusiness chains.

8.3.4    International chains from the perspective of a developing
country

The comparative analysis of the international agribusiness chain cases has
shown that a country may be participating in global chains in different
ways and its role and possibilities may vary accordingly. In the structure of
the chain, a sequence of production and trade stages may have varying
complexity. This is also a consequence ofthe type of end product in a chain
and the sequence of transformations of raw material. In our study coffee is
the most complex chain and baby vegetables is the least complex. The fact
that green coffee can be stored at the intermediate stage, makes it possible
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for speculative markets to affect prices and change incomes received by
agents in the upstream segments of the chain. Cheese could also be stored,
but since there are no international (speculative) markets, prices are largely
determined domestically and by the surpluses that are traded inter-
nationally. For baby vegetables there is no unified international market. As
they must be consumed fresh, the chain requires high levels of co-
ordination. This means that the production is based on the requirements of
the buyers.

The international division of labour of agro-industrial chains has a
limited flexibility. This goes both for the location of certain production
processes (coffee) and for access to consumers and other downstream
markets (cheese, baby vegetables). Some changes may occur with the
technological progress of developing countries' agents and the reduction of
protection. Multinational investments may lead to the concentration of
market power in domestic markets and the change of ownership of firms in
developing countries.

The governance of international agribusiness chains is mainly in the
hands of agents from developed countries. In the case of the cheese chain
or similar products, agents of domestic markets in developing countries
may have some space to operate and obtain some local oligopolistic power.

The environmental effects of the agribusiness chains may affect the
agents' competitiveness. Environmental concerns of final consumers may
have negative (coffee, cheese) or positive (coffee) effects. Both environ-
mental management strategies of downstream companies and local claims
of the affected upstream population, may apply pressure on small agri-
cultural producers.

Multilateral institutions such as WTO and the World Bank have
promoted the liberalisation of international markets as in the case of coffee
and vegetables. This has encouraged the production of (new) tradables.
Sometimes international market interventions to increase prices have been
successful in the short term, but never permanently.

The dynamics of global chains are finally the result of operations of
(big) firms. Vertical product differentiation is found in the coffee and
cheese chains, as a result of market segmentation, whereas horizontal
product differentiation of end products is present in all three cases, by
branding or labelling (coffee, cheese), or by the service of the products
(cups of coffee, baby vegetables). These are reflected in the increasing
buyer-driven governance of agribusiness chains. Our three cases show that
all may be buyer-driven but in very different ways, depending on the
market power of agents in the downstream chain segments, the influence of
brands and the degree of co-ordination in the chains.
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8.4 National chain dynamics

The analysis will be concentrated now on the stages located in Costa Rica
corresponding to the three global chains. This is important because the
behaviour of the agents or actors involved in the production and trade
processes within national borders may be of a specific nature and  will be
affected by the national governance and interventions at the country level.
Global dynamics are still important, but they are mediated by the national
chain dynamics. Competitiveness between national actors depends very
much on the way production factors are exploited and developed in the
national chains, which will have effects on the environment. National
chains are also the place for policies and regulations, because stakeholders
and governments are basically nationally organised. In the following
section we will compare the structure of the national chains of the three
agribusiness cases and the way it influences competitiveness and the
environment. After this the domestic institutional dimension and
governance structure will be examined. Some final remarks will conclude
these sections.

8.4.1   Structure of the national chains and competitiveness

As seen in Table 8.4 the domestic structure of the three agribusiness cases
have different degrees of complexity. Coffee and cheese production cover
the whole production range towards the end products. Nevertheless, most
of the green coffee flows as an intermediate product to the international
markets to be processed in consumer countries. The national baby
vegetable chain is a short one where products are packed to be consumed
fresh in both foreign and domestic markets.

Local co-ordination in the agribusiness chains is usually centred in the
first processors of the agriculture products, which are not necessarily the
global governance force. Often growers can become integrated horizontally
and vertically by establishing co-operatives or grower associations. The
coffee co-operatives are integrated at their milling process, but without
demanding loyalty from their members in terms of exclusive delivery of
their products. This has created a free-riders type of behaviour by a
significant number of growers, supplying coffee berries to private mills
when it suits them. For cheese and baby vegetables the relationships among
dairy farmers and growers are stronger. The members of the co-operatives
and associations must maintain a continuous supply to the processing
organisation. There are many outsiders (not co-operative members) who
operate under less favourable conditions. The baby vegetable organisations
operate the same way with less outsiders.
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Table 8.4.' Markets in the coffee, cheese and baby vegetable chains
Coffee Cheese Baby vegetables

Production Agriculture (Dairy production Agriculture
segments* Milling Processing Packing

Export Wholesale and retail Export

(roasting - market (commercialisation -
consumption)* Distribution consumption)*

Consumption)*
Actors Growers Dairy producers Growers

Co-operatives Co-operatives producer Associations of
Vertically integrated associations growers (packing
firms (national and Cheese makers plants)*

MNC)* (industries - informal)* Supermarkets
Exporters Distribution
Roasters Grocery stores

Supermarket chains
Farmer markets

Markets Growers - millers : Dairy farms Growers - packing
regulated Cheese makers plants
Millers - exporters (industrial - small Packing plants -
Millers - roasters plants)* brokers

Cheese distributors Packing plants -
Distributors - stores, supermarkets,
supermarkets consumers

CO- Clustered networks Two main circuits: Clustered production
ordination production (internal -Industrial networks

and external agglomerated
economies of scale production network
and scope)* (large units)*

•Production networks
(mostly small firms)*

Between (...)* domestic consumption oriented stages.

Among the other domestic actors we have specialised exporters (coffee),
which are sometimes part of MNCs, brokers (baby vegetables) and many
other middlemen such as distributors (international cheese trade). For
cheese there  are also delivery systems of processing firms, food wholesale
firms and other small middlemen who deliver the cheese to grocery stores.

Agribusiness markets may be highly regulated as in the case of coffee
berries and milk for cheese making, or free as for the green coffee sold to
exporters or domestic roasters. The non-organised farmers' milk price is
influenced by the leading dairy industries according to the quality. Cheese
prices are differentiated. Dairy firms have their own brands and have
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access to the most important sales points. They may have their own
delivery system to grocery stores and supermarkets. Small plants may
commercialise their own production, but there are also traders with their
own brand by which they may access supermarket chains.

The baby vegetable chain has a market between growers and the
packing houses. Packing houses are able to maintain a stable price to
growers throughout the year based on contracts negotiated with the brokers,
which will determine the production. There is also a domestic consumer
market for baby vegetables through supermarkets, greengrocers and
farmers' markets. This market may face oversupply, but packing houses are
managing their supply carefully.

The co-ordination in different markets along the chains takes place
between the above mentioned agents and may influence the
competitiveness of the national chain segments quite strongly. Processing
and exporting firms play an important role in generating internal and
external economies of scale. Cases include the coffee milling firms and
their upstream networks (e.g. coffee co-operatives), where services such as
technical assistance, credit and inputs are provided. Co-operatives and
small private mills may focus their strategies on the quality improvements
of local growers. Vertically integrated national companies may aim at the
provision of different qualities of Costa Rican coffees, while MNC
branches have an internationally oriented strategy. Downstream, we have
another hierarchical relation between mills and exporters. Exporting is very
concentrated in Costa Rica by MNCs and certain large domestic
businesses.

The cheese chain provides another example of co-ordination. The
leading organisations in the dairy industry and in the cheese chain are made
up of local networks that improve quality and vertical and horizontal
product differentiation. Quality improvement in milk and other dairy
products is co-ordinated by the dairy plants. Small plants endowed with
some technology and product quality development integrate small local
networks of dairy farms. In these systems relationships are less stable, but
for those that can access supermarket chains, quality management will have
an increasing importance.

Co-ordination in the baby vegetable chain is conducted by the packing
plants, which are owned by groups of growers.  They  use the seeds supplied
as a tool to manage production in tune with the demands of export
contracts, and the expected demand in the domestic market. There are strict
rules for these rural clusters (see Chapter 7). As in the coffee and cheese
cases, growers use horizontal and vertical integration to obtain external
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economies when production is geographically concentrated and knowledge
is developed in that location.

Table 8.5 shows the strengths and weaknesses in the competitiveness of
the agribusiness cases at the meso and micro levels according to the
systemic approach. Coffee has sectoral strengths based on the organisation
of the sector in terms of policy design, research, technical assistance and
marketing, while high labour costs have promoted the development of high
yielding technologies in the agriculture stage in Costa Rica.

The traditional behaviour of this sector as the result of the diversity of
actors and their interests has restricted the capacity to innovate because of
the difficulties to reach agreements. While the sector has shown some
innovative behaviour (organic coffee, local differentiation of green coffee,
roasted coffee), this has been limited when managerial capacity is an
important factor. It seems that the capacity to develop strategic alliances to
improve commercialisation on the basis of current developments in the
chain has been limited.

Table 8.5: Costa Rican coffee, cheese and baby vegetable chains:
comparison of competitiveness

National Coffee Cheese Baby vegetables
Meso level
Strengths Sectoral organisations Dairy sector Social capital

development

Weaknesses Production costs; Lack of sectoral Lack of sectoral
Sectoral heterogeneity; organisation; organisations
different needs; little sectoral

incentives for innovation heterogeneity
Micro level
Strengths Entrepreneurial Demand preferences   Vertical integration

development

Weaknesses Strategic alliances Heterogeneity of Growth perspectives
firms

International

Comparative Natural advantages + Production Natural advantages:
advantages production factors development satisfying seasonal

development requirements of
foreign markets

Design of Supply diversification Imitating foreign Product development
product developments

Imports Non competing imports Imports Imports
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In the cheese chain technological differences at the farm level are greater
than in the case of coffee. The most advanced farmers are part of the
industrial circuits of the dairy production, whereas the rest are only
involved in artesanal cheese activities. At the sectoral level, the most
important problem is that farmers are not organised. Thus the capacity to
influence and design policies, strategies and the development of external
economies is concentrated in the industrial circuits. Nevertheless, cheese

production has brought opportunities to these cheese makers because fresh
cheese is preferred. However as the market evolves and sanitary conditions
become more stringent, small cheese makers will be in troubles.

The baby vegetable chain is a result of an export promotion strategy, to
take advantage of new market opportunities. The absence of a strong
sectoral organisation may become a limitation in the long-term
development of business, because the sector depends on the capacity of
individual firms to contribute to its development. The strengths of the
sector include its vertical integration (strong role of processing plants) and
the presence of infrastructure and service externalities, which have enabled
traditional horticulturists to change. A future problem could be that
productivity increases are needed in the agriculture stage to confront rising
labour and land-use costs. At the international level the coffee and baby
vegetables sectors are to a large extent price takers. Therefore they are
forced to concentrate on costs and productivity to maintain their
profitability. Coffee has more possibilities to differentiate the product due
to the high degree of market segmentation.

A number of domestic agents active in these three chains have market
power. Packing plants for baby vegetables have managed the market in
such a way that overproduction is prevented. Segmentation of the cheese

market, explained not only by product differentiation but also by income
levels of consumers, has provided some space for processors of different
qualities to maintain a position in the market. All these products have
opportunities to differentiate by origin and production conditions
(commonly found in wine and cheese production in Europe). Coffee
processors and growers have even more possibilities to do that, but non-
organised cheese makers are still lagging behind with these strategies.

Competitiveness may also be improved by the entrance of foreign
capital. For green coffee some strengths may be developed to differentiate
raw material. In the dairy sector MNCs were not successful in their efforts
to develop operations in Costa Rica. The competitiveness analysis of
agribusiness chains must include environmental impacts and the
consequences of the resulting reactions of chain actors and stakeholders.
Table 8.6 summarises the comparison based on the LCI applications.
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Table 8.6: Environmental dimension of the Costa Rican coffee, cheese and
baby vegetable chains, and impacts on competitiveness

Coffee Cheese Baby Vegetables

Main location of Agrochemicals Water Agrochemicals
environmental Water Agrochemicals Land

problems
Possibilities to Technology Improving Options are not
change development environmental developed

controls
Sectoral behaviour Pro active Variable Defensive
Opinion stakeholders Increasing recog- Low recognition No recognition

nition ofenviron-
mental problems

Consumer behaviour Importance ofniches Insignificant Insignificant
(international
markets)

Sectoral condition Increasing available     No data available No data available
data (mainly private)

Effects of Potential Insignificant Potential comple-
differentiated ment to recognition
products of healthy products

Insignificant

First, it is important to point out that consumer safety is guaranteed in all
three cases, especially for exported production. In the domestic market
food safety concerns have persisted because of deficient controls. One
example is the fresh cheese produced by informal rural plants, which is tra-
ded in local consumer markets. On the other hand our LCI applications
have shown that national chains have various kinds of environmental pro-
blems in different degrees. Agriculture causes the most of the environ-
mental problems in the coffee chain, because of agrochemicals and the way
land is used. Options to reduce these impacts have to do with increasing
amount of organic and shade-grown coffee. But there are contradictory
results because the application of organic fertilisers generates higher eutro-
phication impacts and organic production is more land intensive. The most
important impact of the milling process is on water. Due to government
regulations the coffee sector has introduced technological changes to
reduce this impact.

In the cheese chain the most important environmental problems are
related to the use of agrochemicals and water pollution. The first affects
milk production indirectly because environmental problems are caused by
the use of imported agrochemicals. In comparison local problems including
the use of hormones and antibiotics are less significant.  The most important
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environmental problem is in cheese plants where pollution is based on
water use. The cheese cases analysed (alternative technologies) manage
these problems differently, but just one option has proved successful.
Controls are important, because dairy industries must include water
treatment as part of their operations, but small plants require a special

programme to enforce environmental regulations.
The baby vegetable chain faces problems with agrochemicals and land

use. To solve the first problem further technology development is required.
The intensity of the production makes it necessary to use fertilisers, and
because of the short cycle  of the production, pesticides must be applied.  So
far there are no alternatives that would made it possible to reduce pesticides
and fertilisers in this activity. The other important problem is related to soil
erosion. Technical options are available, but growers do not have clear
ideas about managing this problem. Up till now the demand side has been
pushing only the coffee producers to consider the environmental problems.
That is still not the case for the other Costa Rican agribusinesses. For
coffee more consideration should be given to the environmental effects of
roasting and transport stages, both at the local and international levels.
Since this environmental problem has thus far assumed to be a local
concern, pressure has been placed on the polluter to assume responsibility
for the costs.

The other two cases have not experienced strong pressures from the
demand side or the surrounding population. However, there are many
regulations whose application has depended on the government's capacity
to enforce them. In general end-of-pipe solutions are the current responses
to regulations, instead ofpro-active environmental management systems.

Competitiveness gains from improving the environmental profile of
these three chains are mostly related to the possibilities in the medium and
long term to satisfy local environmental requirements, where actually only
coffee is under more pressure from the (final consumers) demand side (see
Section 4.2). Its agricultural stage is affected by the high costs, which in
periods of depressed prices causes growers to reduce the use of agro-
chemicals as well. This may create new ways to improve the environmental
profile of coffee production, if less intensive agrochemical technologies
mean higher quality coffee recognised by the big buyers and roasters.

8.4.2  Domestic institutions

Although the details of policy and institutional interventions will be
observed in the next chapter, we turn now to an initial comparison of the
institutional framework of these three cases. In general agribusiness
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institutions were established to strengthen the international trade strategies
of Costa Rica which in most cases are related to the interests of political
groups. We can observe that coffee has lost its priority in the development
process of Costa Rica where until recently it had been considered only as a
traditional commodity, while upgrading possibilities were practically not
considered. Policies used to focus on supply, considering production and
productivity growth. This included general policies oriented towards
agriculture and focused on credit funds, development, incentives for co-
operatives, and low taxes on agrochemicals to stimulate their application.
During the 19905 the FONECAFE had been introduced as a mechanism to
support growers in periods of depressed commodity prices. Later a
restructuring process of the growers' debts was developed. Moreover, the
coffee chain has ICAFE which is the institute in charge of monitoring
market regulations and developing research and technical assistance. This
institution is very powerful in influencing the policy agenda. A greater
attention to changes on the demand side and a national orientation of
production have been introduced, together with an increasing interest in
product quality and differentiation. But these policies have only been
introduced recently, as part of a general strategy for Costa Rican growers.

Costa Rica has followed a protectionist regime in the cheese sector as a
part of the dairy industry and developed strong leading firms  in this sector.
In addition, the government has supported farm organisations with general
incentives for co-operatives and a localised programme to improve cheese
production in certain areas such as Santa Cruz de Turrialba (a traditional
location of dairy farms and cheese makers). Despite the different financial
support measures for this sector, there are no clear new movements of
industrial integration. It is likely that the present liberalisation trend will
affect the economically less integrated small farmers. In the baby vegetable
chain export promotion policies have opened the way for horticulturists to
take advantage ofthese opportunities.

8.4.3    Product dgerentiation and domestic governance

The general trends in international consumers preferences have a strong
effect on the domestic coffee and baby vegetable chain segments because
of their upstream position in the global chains. Originally the natural
comparative advantages explained Costa Rican participation in the
international chains of these commodities.  In the case of cheese it was the
production of non-tradable dairy products that explained the initial
development. As pointed out earlier, to become a traditional agro-export
activity, coffee needed the development of an export infrastructure and the



260  Chapter 8

further development of production factors to make the crop competitive.
Baby vegetables inherited knowledge from traditional horticultural
production, but a learning process was necessary to introduce the new
outward-oriented products during the 1980s. Cheese production withstands
international competition through a successful domestic performance of the
dairy industries and by applying protection policies similar to those

operating in developed countries.
As discussed previously, there were no significant changes in the

position of the developing countries in the chains. Functional upgrading of
growers' countries is not expected because high entry barriers still prevent
significant participations in production and trade stages dominated by
agents in consumers' countries.

Since the demand side ofthe coffee chain has experienced an increasing

segmentation, it has created opportunities for differentiation by upgrading
green coffee. Traditionally, this differentiation came with the development
of a standardised product of international quality. In the case of Costa Rica
this was obtained through vertical integration that led to the large scale
mills. The present segmentation of the markets provides opportunities for
environmentally friendly green coffee, coffee from specific origins and
with particular production conditions. Horizontal differentiation makes it
possible to improve the quality of green coffee to be used in the blends of
the roasters.

The baby vegetable chain has also taken advantage of its natural
advantages. Its competitiveness is based on the development of scale
economies in the packing process. In this way supply capacity is created,
and production is co-ordinated. Functional upgrading is not foreseen, but
quality improvement and an increasing variety of products may be
expected.

The dairy industries in Costa Rica have upgraded their production by
increasing variety. Cheese production is mainly concentrated around fresh
cheese, because of local consumers' preferences and their income levels.
The formal cheese sector is forced to look for economies of scale that are
the basis of the most important industries, together with horizontal
differentiation, which is part of the competition opportunity in domestic
markets. Nevertheless, in most rural plants production is standardised, with
some recognition of origin. The development of economies of scale and
scope seems to be the most important challenge  for the majority of cheese-
makers, for whom it is doubtful whether they could continue to work
separately. Artisan production seems to be important for domestic markets,
but is a weak basis for facing international competition and problems of
non-integrated production or commercialisation.
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Agribusiness chains are often in a transition from supply to demand-driven
governance. The global coffee chain is becoming an increasingly demand-
driven chain, where the international roasters, supermarkets and the coffee
house chains are dominating the organisation of the chain.  At the national
level the governance system has been in hands of exporters, who through
the direct contact with international buyers, have the advantage of
managing market information and operations. This is specially the case of
those exporters who control a vertically integrated part of the domestic
chain and have international linkages. In crisis periods national vertically
integrated exporters have weaker positions than MNCs which are
participating in this activity without being as vulnerable to the low prices of
green coffee. In the absence of clear national policies the governance of
domestic coffee chains may become more concentrated in the international
segments.

The baby vegetable chain is also buyer-driven at the international level,
where supermarkets have the most influential position. This also gives the
brokers importance in the role of accumulating the products. At the
national level the grower associations own packing firms and control the
governance of the chain with no other intermediary. So far, no changes
have emerged, as packing firms have been able to maintain their
international linkages and organise agricultural production.

The cheese chain is increasingly demand-driven, through the local
influence of supermarkets. Dairy companies have developed their brands,
and have market power, because they have their own delivery system to the
grocery stores and supermarkets which cannot omit these brands. However,
supermarkets are also organising their own supply chain of fresh cheese, as
well as some cheeses differentiated by origin. This is done by the use of
trading firms, which collect the cheese from small rural plants. In this way,
mature brands on the shelves  of the supermarkets are competing with  new
ones, based on the supply from small plants.

8.5 Costa Rican agribusiness: additional remarks

The analysis of the national agribusiness chains sheds light on the different
kinds of integration in global commodity chains. Coffee and baby
vegetables are basically Costa Rican chains located upstream and linked to
international ones. The cheese chain is mainly linked with the global one
through the international trade of end products. In Costa Rica, MNCs are
participating or intend to do so in domestic chains. Nevertheless, in all
three cases the role of co-operatives and grower associations have been
very important to maintain a certain amount of control in those chains
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through national ownership. This is strategic for the design of alternative
upgrading strategies as a counter weight to those established by the global
governance system  of the chain.

The competitiveness of the chains should be assessed in a systemic way.
The favourable positioning of the Costa Rican coffee chain is not only
based on natural resources, but also on sectoral strength, such as national
organisational structures and knowledge sharing mechanisms. The cheese
and baby vegetable chains have depended mainly on the competitive
qualities oftheir individual industrial firms up till now.

Environmental and health requirements for agribusiness chains may
come from consumers and commercial buyers' pressure, and both are
expected to increase in the near future. Growers may take advantage of
environmentally friendly market niches (organic coffee), but the challenge
is to make the Costa Rican agribusiness products in general more
environmentally sound. However, this leads us to question the agro-
chemicals intensive technology that guarantees high agricultural yields.

The comparative analysis developed in this chapter makes it possible to
make some final remarks on the participation of a developing country in
global agribusiness chains. The interplay between international and
national chain segments strongly affects the competitiveness of national
production activities. Our cases have made it clear that the agro-industrial
tradition which makes national actors basically suppliers of raw materials
such as green coffee and baby vegetables is just one kind ofparticipation in
global chains. The domestic production of end products in complex
production systems may also be a possibility to add and retain value, as is
demonstrated to a certain extend in this research by the case of fresh cheese
and the dairy sector in general.

The  kind of participation  in the distribution of labour in global chains  is
restricted by the way markets are structured. In the international markets
Costa Rican coffee and baby vegetables are price takers, but in different
ways. The price of green coffee  is not affected directly by the end products
markets, but decisively by futures and other intermediate product markets
of green coffee. Interventions may have temporary effects on these prices.
Baby vegetable prices are determined by the markets ofdestination. Cheese

prices are basically a national market outcome, but are very much affected
by international trade and developed countries support policies favouring
their own dairy industries.

Knowledge of market structures and chain dynamics helps to prioritise
the kind of upgrading which national chains may develop. The coffee and
baby vegetable chains are quite inflexible, while significant changes in the
geographical allocation of segments of these chains are not expected.
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Therefore, functional upgrading will be difficult to develop for these cases.
However, there is increasing market segmentation, which provides an
opportunity to upgrade products in the national chain, but still basically as
raw materials (Arabica premium, shade-grown, organic, and fair trade
coffees). The cheese chain path seems to be different and could allow for
upgraded end products. The options are to upgrade standardised cheese, but
also to differentiate products by origin. Together with this, upgrading of the
market channels is necessary, in order to expand the market opportunities
in foreign countries.

Environmental problems are a localised challenge for national chains.
Stakeholders in local regions may press the chains to increase their level of
environmental management. At the international level, the coffee chain is
the most affected by this issue. As coffee is subject to discussion in
developed countries, roasters may be forced to improve the environmental
profile of their supply chains.  As the international supply of coffee is  from
a wide range of origins, roasters have a large variety of options, but some
alliances would be more attractive than others, specially those related to
providers ofhigher quality coffees.

Market segmentation must be considered within its real dimensions. It
makes a place for very specific products, differentiated by origin, brands,
quality and social system. Therefore, it seems that small scale production
may have many opportunities. But it could be misleading if developing
countries forget that in international markets economies of scale are very
important for success. This is not only valid for the production sector, but
also in trade and services there is much to be gained. When many
developing countries are seeking to promote the same (type of) inter-
mediate product differentiation simultaneously, the expected result may
again lead to overproduction as has occurred with many non-traditional
agricultural exports.

The change in ownership of domestic governance systems of the chains
towards the multinational ones may become another problem. Increasingly
segmented consumption markets provide additional spaces for traditional
and new core firms, as shown by the growing market power of
multinational coffee chains such as Starbucks and others. Therefore
developing countries' agents should concentrate also on efforts to gain
preferential access to final consumption markets, branding and the
provision of certain specialised services to different agribusiness chain
segments.
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Policy design from the perspective of
a developing country

9.1 Introduction

In this chapter we will discuss the policies necessary to improve compete-
tiveness in agribusiness chains. We will take into account the limitations of
the policies commonly applied to agribusiness, as discussed in Chapter
two, which are an aggregation of those oriented to agriculture and agro-
industry. In fact the policies applied to agriculture have been considered as
more important and are usually concentrated on the supply side, with the
aim of increasing agricultural production in an intensive or extensive way.
Agro-industrial policies have been developed as a consequence of Indus-
trial policies or because ofpressures from grower organisations.

Since the 1980s agribusiness has been affected by changes in the general
orientation of the economy which reduced the role of sectoral policies. The
structural adjustment programmes increased the liberalisation of the
economy by reduction of tariffs, decreasing state participation in markets
and production support programmes, and by the introduction of neutral
macroeconomic policies. Consequently an export promotion strategy was
implemented to diversify the supply of tradables. However, the new kind of
international linkages of agribusiness did not mean that the traditional role
played by the national agro-industries had changed. Export diversification
was obtained, but price instability and overproduction remained, while
increasing agro-exports led to pressure on natural resources. The challenge

of increasing the added value of the Costa Rican agribusiness production
continued, as well as the protection practices in developed countries.

The new free trade agreements in which Costa Rica has participated,
made it clear that production sectors were not strong enough and there is a
need for sectoral (like) policies. It should be noted that free trade
agreements are nothing more than an exchange of market access. In
general, agribusinesses face two main problems: first tariff escalation in
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developed countries blocks the access  of more processed products. Second,
the comparative advantages of developing countries postulated in negotia-
tions has provided only restricted possibilities to build up competitiveness
with traditional sectoral policies.

The aim of this chapter is to propose guidelines for policy design in
Costa Rican agribusiness chains, considering the potential of our extended
GCC analysis to improve systemic competitiveness in international chains.
The discussion will be developed in the following five sections: the
systemic analysis of the policies in the coffee, cheese and baby vegetable
chains will be compared in Section 9.2. In Section 9.3 their capacity to
enhance competitiveness considering the national and international chain
structures will be evaluated, as well as eventual limitations and other
problems. In Section 9.4 a framework for chain policy design will be
proposed and then assessed by using feedback from stakeholders in Section
9.5. The resulting conclusions and recommendations will be presented in
Section 9.6.

9.2  Policy: aims and scopes

As discussed in earlier chapters, policies will be assessed according to their
capacity to enhance systemic competitiveness, which is the result of social
interaction between the meta macro, meso and micro levels (Esser et at.,
1966, pp. 27-33). The determinants of competitiveness and the social actors
from whom correlated behaviour is expected may be located at each level.
In terms of the commodity chain approach we have to locate the micro
aspects within chain segments, and the meso issues at the intra-chain level,
whereas macro and meta aspects are part of the institutional framework of
the chain.

National development priorities and strategies such as the orientation of
the economy and the choice for overall modernisation, are part of the
national culture at the meta level. Macroeconomic stabilisation and
adjustment policies provide the conditions for decision making within
firms. This may include stable macroeconomic prices, available foreign
currency when needed, financial resources at reasonable interest rates, and
so on. Actually meso-policies mainly include horizontal sectoral policies
for improvement of infrastructure, technological development, accessible
markets, etc. Vertical sectoral policies and strategies of business
organisations, micro policies and business strategies directly affect the
behaviour of the individual private agent Figure 9.1 gives a schematic
comparison of the main policy and strategy targets at the different systemic
levels of the three agribusiness chains (see Chapters five, six and seven).
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Figure 9.1: Systemic competitiveness in Costa Rican agribusiness chains
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Common policies have distinct impacts on the three cases analysed. Meta
level policies regarding the general orientation of the economy, have
different effects on the sectors. The outward strategy has made them more
sensitive to international markets in various ways: the coffee sector has lost
its priority, while other export alternatives are available, and industry and
services sectors have become more important. The cheese and entire dairy
sector have been exposed to increasing international competition in the
domestic market; the results of initial efforts to export are still unclear. The
baby vegetable chain is a result of the outward strategy in agriculture, and
- different than in other cases - it has consolidated its position in the
domestic economic structure and consumption.

Policies designed at the macro level have promoted all these activities,
in the sense that the anti-export bias has been decreased. Nevertheless, as
agriculture is the basis of these chains, the application of neutral credit
policies have affected the possibilities for funding small growers. Their
profitability competes with other more successful (profitable) activities
when accessing credit funds. Yet it is clear that not all the problems are
consequences of the policy itself, because other conditions affecting the
competitiveness of stakeholders must be considered, and many of these are
related to meso level policies.

The coffee sector has the strongest impact on the meso level, which
enabled it to develop access to policy options that were not available in the
other two cases. In this way horizontal sectoral policies were better adapted
to the sector. For instance, credit access was not a big problem for local
growers, because milling firms took advantage of financing from national
banks, while MNCs had their own sources of funding: When international
prices decreased continuously there were some problems because of
uncertainty; both growers and national milling firms faced financial
problems. Contingency policies were designed by the creation of
FONECAFE. Another policy option is the design of coffee chain policies.
Growers' organisations within the chain enable the development of
research and development activities to regulate the chain and develop a
common agenda Nevertheless, there are still other challenges which will
be discussed later.

Both the cheese and baby vegetable sectors have a weak impact at the
meso level. The cheese chain is to some extent enjoying external
economies inasmuch as the dairy industry has a few, albeit strong

1 This situation has been changed recently. Banks have announced that credit will be
given only if contracts are available. This requirement is difficult for growers to comply
with, because usually sales are made in the previous year to take advantage of market
movements.
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organisations. Advances in milk production and the development of
domestic markets have trickle-down effects on the rest of the sector, as
happens with the cheese sector. The capacity to influence horizontal
sectoral policies has emerged very slowly with the development of cheese
makers' organisations, as previously mentioned, but there are still no
sectoral organisations. The baby vegetable sector has also no impact at the
meso level. The operational success of the production organisations
constitutes the strength of this chain (at micro level). Their capacities to
take advantage of the general trends in the economy and also of certain
sectoral policies may explain this situation.

9.3   Evaluation of chain policies: do they enhance
competitiveness?

Assessment of policies in improving commodity chain competitiveness
should address the impact felt in both national and international segments.

9.3.1 Policies in the national chain

The development of competitiveness comprises a wide range of factors
when we follow the systemic approach, in which competitiveness is
understood as a result of intermeshed national actions. Our research has
been focused on the effects at the meso level and its interplay with the
microeconomic level. The meta and macro policies are considered as
indicating general trends (or social rules) which affect operations along the
chains. Outward orientation, in the context of globalisation, has introduced
openness of the economy and competitiveness as a sort of ideology.
Economic activities and factors such as education, have been oriented
towards national goals in this way. Quality improvement, innovation and
clustering have been included in the generally accepted vocabulary of
technicians, politicians and production leaders.

Also reflecting those general goals, macroeconomic policies have
provided important ways to promote general changes in the economy.
Export biases have been eliminated and protection reduced. In spite of the
fact that at the macro level important competitiveness factors such as
inflation, devaluation and interest rates are determined, the focus of this
research is at the meso level, to identify specific policies which are a
manifestation of the general orientations at this level. The main policies in
the chain are trying to strengthen competitiveness by addressing either
market failures or market limitations, as can be seen in Table 9.1
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Table 9.1: Main challenges for the competitiveness improvement in  three
Costa Rican commodity chains (coffee, cheese, baby vegetables)

Policy area Issue Chain requirement

Market operation failures

Failures in agent Sectoral organisation To upgrade demand orientation
behaviour Collaborative efforts (flexibility)
Failures in Competition process To strengthen leaderships and integration
competitive process Product differentiation To prioritise methods for upgrading,

distinguishing domestic from external
strategies

Unequal conditions Economies of scale Horizontal integration: external
of agents economies

Vertical integration: internal economies

Imperfections in the To provide incentives for innovations
capital markets

Market limitations

Technology policies Incentives to upgrade, with positive
development effects
Environmental issues explicitly
consideredExternalities Joint ventures in R&:D

Transaction cost Market information

Failures in co- Product differentiation at the international
ordination level

Growth vs. stabilisation in chains
Role ofdomestic markets

Source: Kosacoff & Ramos,  1999; Lall & Teuball, 1998; Dirven,  1999.

Measures to correct market failures in agribusiness should improve the
agent's behaviour, the competition process  or the conditions of agents.  In
our three cases all agents are market-oriented, including the farmers who
tend to be specialised. Nevertheless, most farmers are at a transitional stage
from peasant to agricultural entrepreneur behaviour. Improvements of their
decision making abilities are needed and should enable them to face market
changes adequately. The challenge is more systemic in these chains; which
means that the most influential agents should transfer the signals of
changes from the demand side to make upstream agents respond appro-
priately. When upstream chain agents do not perceive necessary changes at
an early stage, technical assistance should fulfil the quality requirements.
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A combination of market signals, but also the respective learning processes
through externalities may be required. Instruments and mechanisms that
foster and support upstream responses to changed markets must be
provided.

In general, it is supposed that competition stimulates firm leadership,
innovations, and different levels of integration. Failures in the competition
process should be corrected if ceitain conditions are met in terms of equal
income distribution, recognition of quality by farmers, stable relationships
between farmers and processors, and appropriate chain coordination or
regulation. Competition policies by themselves may not guarantee the
creation of microeconomic strengths to compete successfully.

We must also consider that product offerings of added value and
differentiation, segmentation and supplied material quality are important
for these chains, including for the raw agriculture stage. They imply that
imperfections may appear in certain markets of the chain.

When national agents are participating in international chains, the
development of new products, processes and functions must be clearly
prioritised. For instance, it is very important to develop end products
oriented to a qualitatively upgraded domestic market which must be
considered as a source of strengthened competitiveness. However, in the
international markets priorities may be different depending on the
governance of the chain. As an example we can mention the demand-
driven nature of the coffee chain which makes the upgrading of green
coffee a top priority. This makes the strategy based on improvement of end
products a long-term alternative and of second in priority in the short run.
The baby vegetable chain has the same situation as coffee, but the cheese
chain, which historically has been inwardly oriented, has been forced to
develop end products for the domestic market. The international market
may be accessed with a strong positioning only if the quality of the product
in domestic markets obtains competitive advantages to be exploited abroad
(e.g. fresh cheese for ethnic niches in the US).

The unequal condition ofchain agents is a very important market failure
when there are small and medium-sized economic participants. In general
they will need the development of internal and external economies of scale
depending on the specific structure of the chain. For instance, the strength
in the agro-industrial stages of coffee, based on vertical integration and
economies of scale, appears to be insufficient for successful international
commercialisation. Developing economies of scale is necessary for the
international operations of those national agents who are not successfully
integrated in export activities. For independent cheese-makers further
integration with commercialisation seems to be strategic in the cheese
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chain. It is possible, that production oriented towards domestic markets can
be satisfied by the development of external economies, based on the co-
ordination of cheese-makers and by exploiting product origin. However,
exporting requires the presence of internal economies of scale where joint
ventures between small cheese-makers and industrialists are required. This
type of opportunities requires a minimum production level:

The second group of measures in Table 9.1 foster positive externalities.
Such is the case of R&D activities oriented specially towards small and
medium enterprises, which cannot develop these activities by themselves.
Technology options, process organisation, market studies, product develop-
ment, market information and other similar activities, may be conducted as
common interest goods with the participation of chain organisations.  They
may become more necessary in the case of the accumulation of R.&D
resources with more development-oriented criteria.

The development of the chain requires the presence of some kind of
inter-firm or intra-chain co-ordination. In our cases we have found that for
coffee, chain-wide production transformation programmes are needed to
downsize the activity. For the baby vegetable chain a co-ordinated growth
programme could take advantage of the opportunities to increase market
participation of domestic growers.

Horizontal policies have usually been suggested to promote innovations,
but a chain organisation must consider its own setting. Upgrading of
products, processes and functions in the chain requires a combination of
incentives and firm initiatives. At the present time coffee has the best chain
organisation. However, in spite of Research and Development activities,
relatively little attention has been paid to innovation. Activities such as
organic and shade-grown coffee, or milling in small plants to produce
higher quality green coffee have been introduced only recently in the
research agenda of the sector.

Generally horizontal policies in agribusiness do not lead to new types of
inter-industry linkages. For example new agrifood products may be
developed if policies promote the use of coffee as a raw material coming
from domestic agriculture. The industrial use of coffee and cheese is
known, but till now strategies have been based on agro-industrial proces-
sing only. Policies may promote the use of these inputs in the food
industry. Other measures may aim at the integration of agro-industrial areas

2   One example is a medium-size cheese producer who could take advantage of a
cheese quota in the US market by supplying to a US supermarket chain. The transaction
could not take place because the Costa Rican plant was not able to supply the minimum
quantity required.
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in tourist activities.3 Some policies require the implementation of funding
instruments to support innovations. In the agro-industrial sectors, the
Productive Reconversion Programme may be useful. However, this
programme has a broad orientation and real priorities are absent, whereas
the firms which have accessed this fund are presenting a variety of small
and disperse projects. The government should formulate more appropriate
objectives to strengthen competitiveness and chain actions should clarify
the strategic requirements.

An important conclusion of this discussion is that chain policies require
increasing levels of organisation and co-ordination by both the government
and the chain stakeholders and their organisations. The latter should have
the main responsibility for this, because these activities are part of their
direct (business) interests. Therefore, it will be necessary to apply policies
that stimulate an increasing degree of organisation in commodity chains.
The problem seems to be that the awareness of the need for organisation
only emerges when there is a serious crisis. The most organised chain of
this research is coffee which is facing structural and cyclical crises. The
political power of stakeholders and the contradictions between different
chain actors have developed the institutions and organisations. The other
two chains are hardly organised as such, so the possibility to develop an
independent agenda depends on the individual firms. Horizontal policies
could be useful, but the access to opportunities depends on the capacity of
individual firms. Therefore the chains may lack a clear agenda to defend
common and strategic interests.

9.3.2   International chain policies

As we have argued repeatedly the international dynamics o f the chain have
had a great impact on the domestic agribusiness segments. In this section
some of the principal impacts which are important for the development of
national policies in the chains studied are presented in Table 9.2. They
reflect the consequences of the international chain governance through
access to various types of rents (Chapter five and Talbot, 1997, pp. 59-60)
and the options for upgrading (Chapter three and Gibbon 200la and b  ).
There are differences in these effects which depend on the specific nature
ofeach chain.

Policies to obtain strategic rents have been applied only in the coffee
chain till now, through international agreements in order to manage the

1 Innovative activities have been developed by Caf6 Britt, by organising tours to
coffee farms and this company also has a joint venture with Cacao International to
produce coffee beans covered with choclate as a sweet.
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international coffee supply. Experience has shown the limitations of the
agreements; therefore, national policies in countries such as Costa Rica
should analyse their position in this respect. International co-ordination is a
continuous effort to correct the outcomes of market operations, where the
most influential agents obtain gains from the low prices of their inputs.
Cheese and baby vegetables are different because their international trade is
based on surpluses in the first case and on contracts in the second.
However, at a national level the dairy sectors in the US and EU have
mechanisms for managing supply in order to prevent low prices. The
access to monopoly rents in the coffee and baby vegetable chains is related
to powerful agents located in downstream segments, due to their increasing
international buyer-driven nature.

Table 9.2: International impacts of coffee, cheese and baby vegetable
domestic chains

Description Coffee Cheese Baby Vegetables

Rents

Strategic APPC - ICO                     --

Monopolic Downstream segments MNC Brokers-supermarket
chains

Resource Natural advantages ---
Seasonal advantages

Upgrading

Functional Industrialisation Industrialisation - Processing
alliances

Product Premium Arabica Quality - varieties Varieties

Process Productivity/quality/ Productivity/quality/ Productivity/quality/
environment environment environment

Monopoly rents may be developed in a national chain in the  case of cheese
production, since the whole production process is inside the national
borders and international trade is mainly of surpluses. But in this case the
FDIs are increasing, and are one of the main sources of intemationalisation.
In this way MNCs are trying to compete in the domestic markets of large
countries which are milk producers, and are also making efforts to develop
some export strategies at the regional level.  The  exploitation of resource
rents is open to the coffee sector, due to its participation in international
markets based on natural advantages. Since a premium is obtained in these
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markets and inasmuch as quality is increasing in importance, this kind of
rents may be exploited.

Strategies must be designed to use the possibilities of upgrading that
global chain dynamics provide to the national ones. In Table 9.2 three
options for upgrading are considered. A general concern of agribusiness in
developing countries has to do with functional upgrading,4 through efforts
to integrate the chains vertically by integrating commodity processing
(Gibbon, 20014 p. 353). However, options in the agribusiness chains are
broader. Industrialisation of coffee could be  done  in the domestic market of
Costa Rica, but its internationalisation (functional upgrading) is an option
that requires long-term strategies. As mentioned earlier blends of roasted
coffee have been developed using raw material from different countries
(Colombian, Guatemalan, Costa Rican green coffee). At the international
level these roasters must compete against MNCs (brands of coffee house
chains), who usually provide coffee drinkers with some additional services.

Functional upgrading is different in the case of cheese. The most
important example is with respect to product upgrading through origin
differentiation, or imitation of recognised cheese varieties, but this must be
accompanied by functional upgrading in the commercialisation stage,
specially for those agents who are currently involved in informal networks.
In the case of the dairy industries, functional upgrading is mostly
organisational in terms of joint ventures or alliances with MNCs or
supermarkets, mainly in foreign countries.

Opportunities for functional upgrading in the baby vegetable chain may
be related to processing, but one of the strengths of this chain is its fresh
arrival to the consumer. Functional upgrading is possible if services such as
seeds production and technologies, are related to agricultural production
developed in the same country.

Product upgrading seems to be the most promising strategy in
agribusiness. It could be done by capturing higher margins for unprocessed
commodities, by moving up the quality grade ladder and by producing new
forms of existing commodities (Gibbon, 200la, pp. 252-3). Coffee has its
main challenge in exploiting its natural advandages to produce premium
Arabica coffee, which potentially amounts to around 50 per cent of Costa
Rican production.5 It provides opportunities for establishing direct
contracts, with about 100 per cent premiums at the present time. A detailed

4 Gibbon distinguishes between three options of functional upgrading: occupying new
commercial functions/roles, gaining control of the international transport of agro-
commodities and the localisation of raw material production (Gil,bon 2001b, p. 63).
' Opinion of Ricardo Seevers, General Manager of a coffee processing plant Beneficio
San Antonio, Costa Rica.
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analysis in non-traditional markets also provides opportunities for other
types of natural origins (coffee produced at under 1000 meters above sea
level), but with improved quality in processing.

The cheese chain is challenged by the imports in the domestic market.
Traditionally produced fresh cheese should be upgraded considering new
trends in consumption patterns, and exports possibilities must also be
explored. The need to upgrade baby vegetables requires increasing efforts
to understand the trends in consumption patterns, and this may lead to the
cultivation of new products in this sector.

Process upgrading in agribusiness has numerous possibilities. Since
their basis is agricultural activities, various options have been identified
according to the improvement of productivity, quality and environmental
conditions. The same products may be obtained by different processes, but
some are more efficient from a certain perspective than others. Specially
promising are those options that make processes more environmentally
friendly or increase productivity.

9.4 The policies to improve agribusiness chain competitiveness

Discussions of policies to improve competitiveness in the agribusiness
chains have shed light on the main areas that policy design should consider.
Our approach has made it possible to identify the systemic aspects that
must be taken into account. Competitiveness within a commodity chain
implies the consideration of a complex set of interactions of international
and domestic dynamics. Each agribusiness chain may have its own specific
features.

Figure 9.2 presents an overview of the different issues to be included  in
an integrated way for policy design. The meta, macro, meso and micro
level are all taken into account, but in our case the focus is on the impact of
meso policies on the micro levels. The influences from the meta level are
materialised in the historical background of the national and international
dominant societal orientations of production activities. Agents in the chains
could either adjust to meet the conditions of society or make efforts to keep
their position. The latter option could not be executed without strong
political support. In agribusiness chains we face both kinds of strategies
which are mainly related to the agricultural stage:

6    One example is the trend towards "national production substitution", specially in the
agrifood sector. Often small and medium growers are the most affected, but strong (and
sometimes large) processors try to keep their oligopsonic power hidden behind weaker
grower interests. Rice imports policy is a good example of this strategy.
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Figure 9.2: Agribusiness policy design: systemic approach in GCC
perspective
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Agents at the micro level of chains must understand their position in the
national and international orientation of the economy and should consider
strategies to influence policy design at the meso and sometimes also macro
levels. Growers and small peasants participating in traditional production
do not fit clearly in the new development strategies. Their survival requires
the establishment of organisations, together with a better understanding of
their social role and the ways they could improve competitiveness. For the
government, policy design is often restricted to the use of tools besides
traditional instruments because of the reduction of market interventions and
international liberalisation.

But when sectorally neutral policies are applied, they have been quite
ineffective to improve the competitiveness of chains. This is due to the
unequal development of economic actors, the participation in the
international chains and the governance of the chains. Therefore, the meso
level of policy design should become a strategic instrument of specific
chain policies or a means of adapting the general approach to one that is
chain specific. The involvement of chain-organisations in this process
could be very important.

In our discussions we mentioned the importance of macroeconomic
stabilisation for microeconomic performance. Managerial decisions should
be able to include macroeconomic perspectives adequately in their
economic calculus. Tailor-made macroeconomic policy design is difficult
and also inappropriate. However, it should be recognised that in some
specific areas of chains the market do not operate or do not exist at all.
Such is the case of the financial market, where usually long-term funding
or technological development is not clearly recognised. In this case a two-
way relationship between the meso, micro and the macro levels will be
necessary.

Specific chain policies should be determined at the meso level to
intervene in the market problems. As shown in Figure 9.2 these policies
may address market failures or market limitations, in order to strengthen
competitiveness at the micro level.

First, in our analysis for policy design should include the agents' beha-
viour. Agribusiness chains have the problem of actors' heterogeneity,
where there is a lack either of capacity for economic reasoning or of the
logic to be market oriented. Managerial training is for these reasons
necessary at the chain level. Second, policies should adequately support
both competition in markets and the consolidation of co-operation among
blocks of actors to prevent market concentration. Unequal market power of
agents could be found in the areas of technology and research development.
Meso policies and micro strategies should prevent the excessive exclusion
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of agents in order to harmonise the development within the chain. Our
agribusiness cases have also shown three important issues of market
limitations related to access to technology, excessive transaction costs and
market co-ordination failures, specially in those chains where small and
medium firms and growers are participating. In these cases chain
organisations or joint ventures of firms are necessary to create external
economies. Competitiveness is influenced by factors outside the firm that
affect the costs of firms. Horizontal policies are clearly important to reduce
transaction costs in financial markets, importing and exporting activities
and delivery of products that require adequate communications infra-
structure.

Finally, we should mention the co-ordination failures. Growth or decline
of the operations of the chains may require co-ordinated strategies. Those
agribusinesses affected by international overproduction, and specially those
based on perennial agriculture crops have these needs because of the long-
term nature of investments. The development of chain institutions and
organisations to participate in the establishment of their own market
regulations are therefore important.

A national strategy to strengthen competitiveness in the global chain
should include the natural, oligopolistic and strategic rents that can be
exploited. However, this will require policies that support actions at the
firm level. In the same way upgrading strategies to improve the position
and positioning in the chains will depend on chain strategies to promote
concentrated efforts for this to materialise, specially in small countries
where the international scope is very limited.

Summarising we may conclude that chain policies must stimulate some
degree of collective behaviour in firms, by supporting sectoral areas of co-
operation. Examples are the encouragement of product differentiation by
increasing the use of quality management, the consideration of
environmental problems in operations by using environmental management
tools, etc. Support for (strategic) alliances and networks may lead to
improved efficiency, besides the development of economies of scale and
market power. The upgrading competence of firms must be developed,
based on learning capacity oriented towards understanding the changes in
their area and foreseeing the appropriate measures to remain competitive.

Horizontal sectoral policies are necessary in the fields of training,
technology, quality management, market and environmental regulations.
However, organisations should be encouraged by the government, because
horizontal policy effects must be strengthened and the corresponding
feedback guaranteed.
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9.5  Feedback from stakeholders

In order to test the viability of our policy analysis framework, feedback was
obtained from three important categories of stakeholders in policy making:
government staff for policy design in agribusiness, coffee growers and an
international coffee trader. The objective was to get "first reactions" from
agents concerning priorities in policy making. The result should only be
seen as illustrative for different Central American countries as it basically
has a methodological character.

In the case of the policymakers we selected two relevant groups. One
consisted of staff from the Ministry of Agriculture and the National
Producion Board involved in policy design and the other was regional staff
from the Ministry involved in the implementation of policies (technical
assistance in the coffee sector). They were requested to suggest (in order of
priority) the general areas that agribusiness policies must cover (see Table
9.3). Issues that obtained higher scores in the first group were more related
to sectoral competitiveness such as the development of clusters and other
sources of competitiveness: At a more specific level priorities were given
to credit access for small and medium enterprises and the co-ordination of
government efforts through organisational arrangements. Finally, infra-
structure was also considered in terms of investments and communication
facilities.

Table 9.3: Thematic priorities for policy design in the opinion of
government officials

Agro-industrial staff Regional coffee staff Added ranking
•Definition of conglomerates •Commercialisation •Credit program
clusters) -Vertical integration •Commercialisation

•Development of •Credit programs •Vertical integration
competitiveness sources -Focused technology •Support of small an4

•Credit programmes: regarding improvement medium enterprises
access of small and medium -Productive •Definition of
enterprises diversification conglomerates

•Alliances between public •Development of
institutions to improve impacts competitiveness sources
on agroindustry

•Productive infrastructure
development

'   The suggested items were coded, and a value was assigned to their priority. The
higher the priority the higher the score. The index obtained by adding up the scores
makes it possible to rank the issues.
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Priorities obtained in the second group had brought a more chain-oriented
focus that in this case was that of coffee. Commercialisation, vertical
integration and credit programmes were mentioned to be of primary
importance, but technology improvement and production diversification
should be added. The focus was clearly on the supply-side. When both
rankings are added, credit programmes emerge as an issue of top priority
(both samples had the same size). A second request was to identify the
strengths and weaknesses of those issues. Sectoral staff considered credit
access, cluster performance (as seen in the dairy sector), and human
resources (found in palm hearts) as strengths.

Weaknesses included production infrastructure (investments), stake-
holders' participation in policy making, integration of small and medium
growers (mainly located in agriculture reform projects), and in a more

8general sense agro-industrial development (as the case of palm hearts).
Staff working on the application of policies in coffee (agricultural
extension) identified as strengths the technology applied in coffee
plantations, the development of by-products which make use of waste in
coffee processing, and the training of growers.

Table 9.4: Main issues suggested by all interviewees in some areas for
sectoral policies

Institutional organisation Markets Macroeconomic policies

Supervision and Information Development bank
monitoring Analysis of policies in Co-ordination of Central
Alliances in public sector developed countries Bank and sectoral policies
institutions Gradual openness Fiscal deficit reduction
Definition of orientation in Consumer analysis Investment incentives
agribusiness Niche monitoring

Strategic alliances with
commercialisers, and among
small producers

Production structure Sectoral policies Societal

Vertical integration Participation (representation) Mental change for
Infrastructure in policy making globalisation
Quality and certification Training Values of responsibility,

Funds for innovation solidarity and food security
Revaluation of national
patterns of life

8    This is the case of a non-traditional export, which was promoted by the government
with initial success. But in recent years over-production in Latin America has resulted in
a crisis of Costa Rican production, including the bankruptcy of grower associations.
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The weaknesses were focused on commercialisation, which has made an
impact through low prices and credit. This is again the closest point of view
to a global commodity chain perspective. Interviewees were asked about
issues for policy design, in a sort of poll, but regarding six specific areas
which were suggested (see Table 9.4).

The necessary development of adequate co-ordination of government
initiatives which would cover this sector as a whole, was deemed impor-
tant. In the area of the production structure, the priorities were as stated
previously: vertical integration, improvements of infrastructure and the
development of quality production. Regarding markets the opinions foca-
lised on international issues such as the access to market information
required by producers, monitoring of developed countries' policies that
affect domestic agribusiness, and consequently, the necessary gradual
openness. Also, trends in market segmentation are pointed out as important.
One interesting issue concerns alliances, because both options were
suggested: for producers as horizontal alliances, and for traders as vertical
alliances.

At the sectoral level, participation of agribusiness stakeholders in policy
making should be expanded, as well as training and credit provision,
specially oriented towards the promotion of innovations. Finally, it should
be noted that the areas of societal decisions were not included among the
aspects covered and macro policies were intentionally excluded from the
interviews. They were regarded as aspects provided for policy making and
implementation at the sectoral level.

Another source of feedback was a group of co-operative agricultural
producers (coffee growers). The results were obtained in a workshop ofthe
Co-operative Los Naranjos, in Santa Ana, El Salvador.9 Participants were
grassroot members of the Co-operative, and leaders of other co-operative
organisations.  The  need  for the improvement of the supply side was linked
to the production of green coffee to be used in the production of specialties.
Participants mentioned the fair trade programme as a way of taking
advantage of demand-side trends because of the premium paid. Quality
improvement also emerges as a requirement and horizontal integration of
the co-operatives as well.

Regarding organisational improvement in the chain, the vertical
integration of co-operatives was mentioned along with the development of
alliances between co-operatives to commercialise the production. Alliances
(strategic) with large private producers or growers were not considered,
despite the presence of more experience and better positioning in the

' The workshop included the supply of information about the international coffee chain
and a preliminary study of the Salvadorian coffee chain.
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markets of the latter compared with the co-operative organisations. These
are among the institutional and political barriers which hampered the
establishment of economically advantageous alliances.

Finally we have the opinion of a Guatemalan exporter of roasted coffee
that is presented in the box below. Contrary to the opinions of the previous
two groups of stakeholders which had emphasised supply side measures, in
the trader's case the demand side is frequently stressed. This respondent
also mentioned that product differentiation (the Colombian way) and
industrialisation (the Brazilian strategy) had not been enough. An adequate
consideration of both market trends (segmentation) and the strengthening
of supply factors, may improve policy design. He proposed a functional
upgrading strategy through the industrialisation of coffee, but this should
not be based exclusively on differentiation as in Guatemala, but should
concentrate efforts on brands and markets.

THE OTHER FACE OF THE COFFEE CRISIS

Point of view of Francisco Ralda, a Guatemalan exporter of roasted coffee
(based on "Otra cara de la crisis", in Moneda, N° 297- 298, March, 2002, Guatemala)

What are the options for the Guatematan coffee sector
Options that emerged in times of crisis:
1.  Ine#ctive €tliciency: efforts to reduce costs are insufficient. Guatemala is facing

US $90 - 100 costs per quintal, but Viet Nam's Robustas are produced for US
$25, and Brazil's Arabicas for US$40 (mechanised production). Therefore, costs
are not the strength of Guatemala.

2. Market control: retention efforts have not worked out.
3. Subsidies: bonds or loans have been insufficient.
4. Farm production divers(fication: this means a solution for coffee, which goes

beyond the crop. But markets are similar.
5. Burning cofee supply: Brazil did so in 1936, but had no significant results.
Additionally there is a paradigm in the coffee industry, that nothing could to be done
on the demand side, in spite of knowing that the solution is there. This is because
producer countries can not compete against big roasters, because there is no access to
markets nor enough capacity to satisfy the demand.
Nevertheless, a structural solution could be found on the demand side generating
value added through industrialisation (from coffee berries to cup) and eliminating
middlemen (from producer to consumer), or by environmental and social positioning
and market segmentation.
A coffee policy is required
To develop the industrialisation of coffee an institutional solution is necessary. In the
case of Guatemala it is in hands of ANACAFE and the Council for coffee policies.  It
is  important to consider that in spite of the  fact that entrepreneurs are industrialising
coffee, it is difficult to position five brands in competitive and globalised markets.
However, positioning Guatemalan coffee as one brand is possible.
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This proposal does not explicitly take into account that roasted coffee from
one particular origin may be in a weak position to satisfy consumer tastes
in developed countries. It is necessary to have more precise information
about the use of Guatemalan coffee in the blends.

Since international competition will face large MNCs, it may be useful
to consider the industrial integration of the larger domestic firms. For this
reason the dairy firm Alimentos Vitola S.A. had proposed a project to
organise the Costa Rican Milk Corporation as a way of integrating dairy
farmers in formal organisations. In this way they may increase added value
and take advantage of international markets by the creation of economies of
scale, but this project has obtained neither financial nor political support. In
Section 9.4 we have proposed a general framework to design policies for
agribusiness chains with a focus on the meso and micro levels, as
schematically shown in Figure 9.2.

What options should be applied?
Colombian marketing, After five years of campaigning 40 US and 20 European
brands have associated their products with "Colombian Coffee". Over 40 years the
Colombian Coffee Association spent US$ 1,400 millions, which means that
Colombia did so much and gained very little. They "made the money for foreign
roasters". Today Colombia receives US$0.25 as premium, which is not so high as the
premium received by SHB coffee from Guatemala.
Brazilian industriatisation7 During the 1960s, Brazil got 14% of the US soluble
coffee market. Today Brazil exports 4 to 5 millions bags processed coffee. Both
cases have required a national policy.

A proposal for Guatemala
A combined strategy of the Colombian and Brazilian experiences is proposed by
Ralda, which includes:
1. Institutional promotion and marketing in order to position "Guatemala Coffee".
2. Coffee industrialisation support: instead of numerous brands, Guatemala Coffee

must be positioned in the market.

But what advantages does Guatemala have today?
1.   Guatemala is third best paid exporter  3.   It is the country with the highest

to the US specialty markets. exports of sustainable coffee to the
2.   It is the regional leader in US.

regionalisation and certification. 4.   Around 70% of its coffee is grown
at over 1400 meters above sea level.

Therefore, the strategy should be:
1. Market segmentation: focalising on one important market, to solve the supply

problems.
2.   Reduction of the number of trade channels.
3. Industrialisation: focuses on roasted and ground coffees.
4. Consider social and environmental values of coffees.
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The feedback from stakeholders has resulted in the following outcomes:

>   Most of the issues included in our proposal  have been mentioned by  the
stakeholders, but not with the same priority.

> The meta and macro levels were recognised as important by government
officials, but the connection with the chains (even at the meso level)
seems to be recognised as a one-way link only, whose orientation
depends on the issue at stake and personal opinions. In our outcome the
necessary two-way inter-linkage was useful,  but  this  had  not  been
recognised as such by stakeholders.

> At the meso level the issues we established as priorities were considered
by the stakeholders, but they focused mainly on the unequal levels of
market power of small and medium growers and the need for access to
technology infrastructure improvement. The competition issue had not
been considered by stakeholders. Market rules seemed to be clear, but
the possibilities of introducing policies with some impact on company
behaviour were not considered. The issue of co-ordination failures was
also not mentioned, despite the problem of (coffee) growers' exclusion
because ofthe crisis.

> At the microeconomic level we could find the general indications of
stakeholders regarding funding, technological development, product
differentiation, commercialisation, and integration by clustering. There
seemed to be some recognition of the chain dynamics and the effects at
the firm levels.

9.6 Conclusions

In this chapter policies with a global commodity chain perspective were
analysed in order to determine which requirements must be fulfilled to
improve competitiveness. First, it may be concluded that to enhance
competitiveness in a systemic way, policies regarding market imperfections
should include the application of complementary measures in the different
chain segments (Table 9.1). Second, at the meso (vertical) level chain
policies could make horizontal sectoral policies more effective or could
direct them towards specific goals within the chains. Third, chain policy
design is broader than traditional sectoral policy in its requirements,
because some areas require co-ordination among the chain's stakeholders or
between chain segments. These differences are related to the role of the
government, the kind of firm alliances that are required, the (un)necessary
FDI, and the role of the domestic market. Additionally, the types of
externalities required to enhance competitiveness are also different. In
some cases the organisational level of the chain makes it possible to take
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advantage of sectoral policies, but in other cases this capacity must be
developed. Fourth, the international dimension of the chains introduces
alternative opportunities to create and appropriate rents. They depend on
the type of competitiveness sources to support national chains and the
governance of the chain. Ways of upgrading depend on the dynamics of the
global chains, but also on the national chain dimensions. Fifth, the
feedback on policy requirements obtained from the different stakeholders
showed some degree of complementarity. Criteria of government staff are
clear in terms of the general orientations of competitiveness, but they
mainly focus on domestic issues. Growers have shown a general
understanding of the effects of participating in demand-driven chains.
However, their perspective is limited because they do not face the final
demand directly. More industrialised enterprises are more exposed to the
requirements on the demand side, but their leadership in innovations is
limited. Both public and private agents should have a better understanding
ofthe dynamics of GCCs.



10

Conclusions and recommendations

10.1 Introduction

This chapter presents the main conclusions and recommendations of the
research and offers a general reflection on the study itself. In Section 10.2
the results presented in previous chapters are assembled together and
reviewed, while Section 10.3, offers a final discussion regarding policy
making in global agribusiness chains of developing countries. Section  10.4
then concludes by offering a critical perspective on the conduct of the
research presented in the thesis.

10.2 General outcomes

The main purpose of this thesis  is to develop a methodology  for the design
of sectoral policies that enhance the competitiveness and sustainability of
agribusiness in developing countries. In order to pursue this general

objective three specific objectives were set for the research as a whole. The
presentation and analysis of results have been organised in three parts that
conform to these objectives.

The first three chapters are used to discuss theoretical aspects,
fundamental concepts and the principal problems of the Costa Rican agri-
business sectors. This material leads to the development of a methodology
for the development of policies for agricultural businesses in developing
economies. The second part of the thesis includes Chapters four to seven
where three representative Costa Rican agribusiness sectors are studied.
These provide cases  of the application of the method developed  in the first
part. In the third and last part of the thesis, chapters eight to ten, the results
for policy analysis are presented, based on the comparative outcomes of the
case studies and feedback from stakeholders.

In Chapter one we discuss the need for new kinds of sectoral policies, to
deal with the changing organisation of agribusiness activities in developing
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countries. Policies designed to enhance sustainable competitiveness are in
greater demand and require the progressive integration of sustainability and
competitiveness in Global Commodity Chains (GCCs). Existing theoretical
frameworks must be extended beyond the usual assumptions of inter-
national trade theories (ITI's). Chapter two gives a general overview of the
nature and importance of Costa Rican agribusiness and related policies.

The sector as a whole had not been directly targeted by any clear public
strategy. The import substitution strategy of the 1960s and 1970s, nor the
specific sector policies provided a secure base for the development of the
agro-industry. Instead agro-exports were concentrated in a few products,
coffee and bananas, which were basically commodities from the
agricultural and first processing stages of the chains. The protection of
domestic market oriented peasant and farmer production led to the
establishment of simple activities which added low value to intermediate
and end products. With the commodity market crisis of the 1980s, the
answer from agricultural policy makers was to diversify exports, but the
focus on agricultural raw material remained strong. Exploitation of natural
resources and cheap labour continued to be the core elements of the
strategy for agribusiness. However, increasing exposure to international
competition has made competitiveness based on natural resources and
comparative advantage insufficient. It became necessary to build up new
sources of competitiveness in the context of the development of global
networks for production, commercialisation and investments, that in turn
determine the dynamics of national agribusiness chains.

In Chapter three a general methodological framework for the design of
sectoral agribusiness policies was developed. This included four basic
dimensions of global chains: the input/output structure, geographical loca-
tion, institutional context and governance structure. This GCC approach
was further supported with ideas about competitiveness, together with
"new"  and "old" theories of international trade and tools of environmental
management. This led to the view that the GCC approach is a more useful
way to incorporate recent methodological advances of IlTs, systemic
competitiveness and environmental life cycle assessment, which should all
be included in the design of new sectoral policies for agribusiness. In this
way we have developed the necessary analytical framework for policy
making, which is the first specific objective formulated in Section  1.2.

This approach contributes to a better understanding of the international
dynamics in which national agro-industries are embedded. In particular
"new" trade theories help explain why inter-chain linkages are usually im-

perfect or why co-ordinated markets are located within the range between
complete integration and free competition. Competitiveness within GCCs is
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seen to derive from the result of actions at a minimum of three levels:
global, national and firm. Given that GCCs pass through different
locations, so the assessment of environmental impacts along the chain
should be analysed using life cycle assessment (LCA), as this allows the
systemic treatment of the negative environmental effects and provides
possibilities for reducing environmental impacts at critical points in all the
production and trade processes in the chain.

An important consideration for policy design within a global chain
framework is found in the nature of the international integration of the
national chain segments: particularly as suppliers of raw material,
intermediate or end products, or as a host to direct foreign investments. Our
approach has made it possible to establish strategic guidelines for policy in
which the quality of the participation of a country and its agricultural sector
in the chain can be addressed. This results in a better view of the role and
position of national agribusiness chains in the hierarchy of international
chains. It highlights where this role is affected by the market power of the
different agents in the chain. It enables the most profitable activities in the
chain to be identified in terms of the quantity and quality of production,
and can result in policies that help to support the capacity to organise the
GCCs networks. Issues in the international governance of GCCs can be
assessed where these cause changes in the competitiveness of agents in the
national chain.

The application of LCA  in the design of policies for GCCs supports the
introduction of environmental management issues in the policy or
governance structure of chains. These are a response to concerns from
some actors on the demand side, where consumers' preferences may press
on the environmental profiles of products or production processes.
Downstream segments may also consider this earlier in the process and try
to organise their supply chain in such a way that environmental
requirements are anticipated and met.

In Chapters four to seven the chain method is applied to three Costa
Rican agribusinesses - coffee, cheese and baby vegetables - in order to
develop indicators of comparative competitiveness and sustainability, and
examine the impacts of economic policies on these chains. This was the
second specific objective of the thesis (Section  1.2).  A four step approach
was developed in accordance with the framework outlined above. It was
applied to each of the three cases. It addressed the effects of international
chain dynamics, the national chain structure and the sources of compe-
titiveness, the environmental dimension and the development of policies
guidelines within the chain. This last step, is based on a comparative
analysis of the cases and is then discussed in the third part of the thesis.
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The  importance of coffee  in the national development of Costa Rica, meant
that two chapters are devoted to an analysis of this chain: Chapter four
focuses on the global dimension of the commodity, while Chapter five
examines coffee in a national context.

The study of the international dimension of the coffee chain makes it
possible to establish the geographical location of the national segments in
terms of their role and position in the overall chain as well as providing a
basis to judge the quality of the participation of Costa Rican actors in that
chain. This gives a clear indication of the international division of labour
dynamics and how changes take place over time to the advantage or
disadvantage of Costa Rica. In the case of coffee we observe a trend
towards a greater participation of semi-peripherical and core countries in
the supply of both higher value added and green coffees. In the cheese
chain, core countries have maintained their predominance for high quality
products, while peripheral countries have increased the weight of their
position in lower value cheeses. Opportunities for increasing competiti-
veness and market position are obtained through the identification of
upgrading trajectories.

The strategies used by the most influential agents in the global
governance of the chain have also been clarified.  In the case of coffee these
are focused on the control of consumers markets, quality requirements,
blends and the establishment of regulations for raw material providers by
roasters and big retailers in developed countries. For cheese the main
processing firm in Costa Rica has maintained its control through price
policies, rules and standards for suppliers. Supermarket chains in the US
dominate the global commodity chain for baby vegetables. Generally
speaking, the protection policies of industrialised countries in their
segments of the chain were developed to support their own most influential
chain actors.

The analysis of the national chain enables us to identify the governance
forces, which are usually closely related to foreign buyers. This applied to
all three commodities, except the cheese sector. In the study of sources of
competitiveness a systemic approach is used, focusing on actions at the
meso level. It was seen that the actions of sectoral producers' associations
may strengthen competitiveness and that the application of LCA techniques
allows us to analyse the environmental challenges for the chain. In all three
cases we applied LCA in a partial way, using the life cycle inventory (LCI)
of environmental impacts, although the separate treatment of environmental
and socio-economic effects may also be a limitation. However, LCI may be
sufficient for the design of sectoral policies. The key environmental issues
in the coffee chain are located in the agriculture and first processing
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segments, as well as in the final consumption in the importing countries. In
the cheese chain the main environmental effects are seen in processing,
while the cultivation of baby vegetables generates the principal environ-
mental impacts.

Policies and strategies of the Costa Rican government, producers'
organisations and firms have importance for the distribution of income
across chains. By comparing the three cases it has been possible to identify
the specific characteristics  of  each  of the national systems, which  are
important parameters for policy design. The options for upgrading in the
international chain were examined. Niche markets for high quality, or
environmentally friendly coffee, among others, offer interesting possibi-
lities for Costa Rica. Quality improvement and local market extension are
important for cheese, while baby vegetables should take advantage of
foreign demand for new varieties and also local market growth.

In this research arguments in favour of sectoral policies were developed
and matched with the specific conditions of each of the chains under
investigation. It appears that sectoral policies are needed to increase the
capacity for upgrading within the chains of national agents. The perfor-
mance of these agents and the challenges that they are facing should be
assessed carefully before determining specific policy measures.

The comparative analysis in Chapter eight leads to the conclusion that
Costa Rican coffee and baby vegetable chains are basically upstream input
providers to international segments of the chains. Cheese is related with the
global chain through the international trade of end products. MNCs
increasingly participate in these domestic chains or intend to do so. lin all
three cases the role ofco-operatives and grower' associations has been very
important in maintaining a certain amount of control over national
ownership. This is important for the design of upgrading strategies, which
may differ from those established by the global governance system of the
chain.

When the competitiveness of the Costa Rican chains is evaluated in a
systemic way, it appears that the favourable position of coffee is based on
both natural resources and sectoral strength, while the strengths of the
chains for cheese and baby vegetables depend mainly on the competitive
qualities of their individual processing firms.

In the near future it is expected that environmental and health require-
ments for agribusiness chains will increase due to consumers and
businesses, which make purchases at different points of the chain. Certain
growers may take advantage of environmentally friendly market niches
(organic coffee), but the challenge is to make the Costa Rican agribusiness
products, in general, greener. This leads us to question the existing practice
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of the move towards agrochemically intensive technology that guarantees
the current high agricultural yields but with disadvantages to the
"environmental" claims of products.

On the other hand, if stakeholders in local regions demand more and
better environmental management, there will be a need for re-assessment of
the agrochemical intensity of products. At the international level, coffee
has been subject to discussions in developed countries. Roasters may be
obliged to improve the environmental profile of their supply chains.  As the
international supply of coffee comes  from a wide range of origins, roasters
have many options, but some are more attractive than others, especially
those with large suppliers of higher quality coffees.

The interplay between international and national chain segments greatly
influences the competitiveness of domestic production activities.  The  agro-
industry is a case where domestic actors are basically suppliers of raw
materials such as green coffee and baby vegetables. This forms the basis
for just one  kind of participation in global chains. The development of end
products in complex processing systems may also be a future possibility.
This study demonstrates that this is arising to some extent in the case of
fresh cheese and the domestic dairy sector more generally.

Participation in the distribution of labour in global chains is restricted by
the structure of their markets. Costa Rican coffee and baby vegetables
producers are price takers in the international markets, but in different
ways. The price of green coffee is not affected directly by the markets of
end products, but is affected decisively by futures and other intermediate
product markets of green coffee. Interventions  only have temporary effects
on these prices. In contrast the prices of baby vegetables are determined by
the final destination markets. Cheese prices depend mainly on the national
market, but are very much affected by international trade and support
policies for dairy industries in developed countries.

Knowledge of market structures and chain dynamics helps to prioritise
the kind of product upgrading that might be developed by national chain
segments. Significant changes in the geographical allocation of chain
segments are not expected for the coffee and baby vegetables chains.
Therefore, functional upgrading will be difficult to achieve in these cases.
However, increasing market segmentation provides an opportunity to
upgrade national chain products, but still basically as raw materials (for
example the premium for Arabica, shaded grown, organic, or fair trade
coffees). The cheese chain seems to be different and could allow the
upgrading of end products. There are options for upgrading standardised
cheese, but also to differentiate them by origin. Together with this, market
channels should be improved to expand the supply to foreign countries.
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Generally, market segmentation possibilities should be considered realisti-
cally. It may make place for very specific products, differentiated by origin,
brands, quality and social system, which may give small scale producers
additional market opportunities. However, it would be misleading if small
developing countries such as Costa Rica forget that economies of scale are
very important for success in international markets. This is not only the
case for the production stage, but there is a lot to gain in this area in trade
and services. When many developing countries are seeking to promote the
same type of product differentiation simultaneously, the possible results are
overproduction, similar to that which occurred with many non-traditional
agricultural exports.

The changing and emerging role of multinational companies in the
domestic governance systems of chains may become another problem.
Increasingly segmented markets of consumption are new spaces for
traditional and new core firms. Developing countries' agents should make
efforts to gain access to final consumption markets, branding and the
provision of certain specialised services to different agribusiness chain
segments.

10.3 Policy making in global agribusiness chains

Our third specific objective of this study was to test the usefulness of the
framework that was developed for policy design involving the participation
of stakeholders. In this section we discuss the conclusions that could be
generalised for agribusiness in small developing economies. A number of
specific results have already been presented in the comparative work of
Chapter eight. In Chapter nine these results are put in a broader context and
discussed with stakeholders. In the latter chapter we argue that enhancing
competitiveness in a systemic way, requires policies that should include the
application of complementary measures in the different chain segments that
are designed to treat for market imperfections. Meso level chain policies
could make horizontal sectoral policies more effective, but should take into
consideration that chain policy design has more requirements than
traditional sectoral policies. Conceptually, policy proposals should view
agro-industry as a system in which agriculture must be integrated in order
to strengthen (systemic) competitiveness. It is also necessary to include the
other stages of production and trade processes, information flows and other
production factors, which may complicate policy design.

One important conclusion is that when compared to traditional sectoral
policies, the commodity chain approach in general does not offer radically
different policy instruments. Rather it is an tool to help prioritise policies,
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operationalise systemic competitiveness concepts, and address the institu-
tional arrangements required to implement policies. Additionally, it
provides an assessment of all relevant socio-economic and environmental
impacts to enhance competitiveness in a sustainable way.

Prioritising policies
Horizontal policies are often prioritised compared to vertical policies. The
former affects the different sectors equally and must fulfil certain
requirements, for example, technology and quality developments, innova-
tions and competition to enhance competitiveness. However, complemen-
tary vertical policies and strategies at the chain level are necessary to
improve their systemic impact within the chain. Governments and chain
organisations must support these policies. The organisations are strategic
for policy design and co-ordination in the chain, specially when small and
medium farmers or enterprises are involved.

Operationalising sustainable competitiveness
Our extended GCC approach provides quite a suitable tool for policy
design at the meso level, since agents related to the production, commer-
cialisation and services provision stages, are all included. First, this will
broaden the agenda for policy making, since the assessment of upgrading
activities should be based on the performance of the whole agribusiness
chain instead of individual sectorally classified firms. For this reason
indicators regarding the structure and dynamics of domestic and inter-
national chain segments, national comparative advantages, innovations,
environmental impacts, and others, must be taken into account to evaluate
possible strategies.

Second, the method makes the identification of possible trajectories for
upgrading more explicit. General and dynamic trends in the global
commodity chains provide new opportunities for upgrading, but may also
lead to downgrading. Chain organisations are the most appropriate to
determine the specific type of policies or strategies required to maintain
and improve competitiveness. Again, this is very relevant for small and
medium sized enterprises in upstream stages ofthe chain.

Since agribusiness in developing countries is and will continue to be
threatened by overproduction and declining prices, there is a need to
consider the development of regulation mechanisms. Supply control, in
volume and quality terms may be important. Some kind of (temporary)
entrance barriers may be necessary, but should not lead to the creation of
monopolic rents, which can affect competitiveness negatively.
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In a setting where market access is negotiated by means of different
regional agreements, the joint action of upstream and downstream
agribusiness chain segments is required. New market accesses mean that
learning and the search for new (strategic) alliances will be very important.
For upstream agents information flows about new (downstream) markets
must reach them in a timely way. Finally, we should mention that our
approach has improved the operationalisation of systemic competitiveness
concepts.

Clarifying institutional arrangements for policies
The increasing participation of new sectors all along the commodity chains
has been a challenge for agribusiness activities in developing countries.
The operation of stakeholders in the chain - and not only the performance
of domestic agro-industrial producers - affect competitiveness. Therefore,
two suggestions are of particular importance. 'I'he first is to realise that
agribusiness is not just another name for agro-industry, but should reflect
the co-ordinated actions and performance of agents along the entire com-
modity chain. Second, the supporting framework for agribusiness should go
beyond governmental agricultural institutions. This means that the
consideration of the institutional dimension of agribusiness chains should
include national and international institutions that may affect different
segments in the chain. A network for policy design and support should be
developed in these areas, which may require the adjustment or integration
of public and private roles to support the operations in the chain.

This research has shown the importance of horizontal policies to solve
the problems of market imperfections and failures, regarding information,
technology development, credit access, market regulations, and others.
However, vertically oriented actions must be taken into account in order to
achieve the outcomes necessary to foster sustainable development. There-
fore, the establishment or co-ordination of chain organisations must be
encouraged. Where there are no organisations, they should be promoted,
where they do exist, they must be enriched, integrating the heterogeneity of
firms and growers, as well as the different stages of the chain. In spite of
the fact that interests may differ, basic agreements are necessary to
encourage sustainable competitiveness policies.

Our extended GCC approach sheds light on the governance in the
chains, the importance of strategic alliances, and the role of governments
and other institutions supporting their industries. Appropriate consideration
of MNC strategies and policies ofother countries must be included in chain
policies. Liberalisation has been proposed as the most advantageous option
for small countries without market power. However, the creation of
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successful development trajectories is not necessarily the result of free
markets operation alone, as has been shown by the global commodity chain
approach of this research.

10.4  Reflections and suggestions for further research

In earlier chapters of this thesis we have presented, albeit implicitly, a
number of strengths and weaknesses related to our research process. The
purpose  of this section  is to pinpoint these issues, discuss  - with hindsight  -
what might have been done differently and propose lines for further
research.

The  strengths and weaknesses of this research are mainly related to the
development of the methodology and the way it has been tested and
applied. The analytical integration of "old" and "new" trade theories with
the Global Commodity Chain approach and its relationship with the
assessment of competitiveness may be considered quite successful. The
same could be said about the consideration given to environmental effects,
which may influence the competitive strength of commodity chains.
Nevertheless, more attention should have been given to the holistic nature
of the problem by means of a more elaborated theoretical integration of
socio-economic and environmental aspects.

The empirical testing of our extended GCC approach has been
conducted by applying a four-step method to three agribusiness chains in
Costa Rica. This started with the coffee case, and then two quite different
chains (cheese and baby vegetables) were added as a basis for pertinent
generalisations regarding the agribusiness sector. One may question this
selection, but coffee was the crop that originally gave structure to the Costa
Rican economy and society in general; and the other two are good
examples of respectively inward- and outward-looking chains. For all three
chains, we had the opportunity to overcome the exclusively national focus
which has often restricted the analysis of the agribusiness sector in
developing countries.

However, certain weaknesses must also be recognised. One important
fact is that in the implementation of the case study research we could not
strictly follow the four steps as designed previously, basically for practical
reasons. The availability of information and support from public and
private institutions, as well as the people involved, was different for each
case. Critical stages of the research lack a closer and more direct
participation of chain actors. It turned out to be difficult to organise our
discussion on policies in an actor- or stakeholder-driven manner. Another
significant limitation is related to the LCA applications which were very
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dependent on the availability of technical studies and other information in
Costa Rica.  We used experts' opinions and adaptations of mainly European
data to fill this gap.

We are also aware that for our GCC approach, our analyses of down-
stream segments of the chains were not totally satisfactory, due to the lack
of knowledge about international markets and foreign demand-side issues.
In developing countries access to this kind of information is limited. In the
end, the use of the Same three cases for both testing and improving the
methodology turned out to have some restrictions. Therefore we could not
fully develop all the analytical implications for policy making, as required
to prevent circular reasoning at times.  On the basis of these reflections  one
may point out the main issues that should be carried out differently in
further research.

First, although efforts were made to analyse socio-economic and
environmental dimensions in the GCCs in an integrated way, we were not
entirely successful. The functional unit defined in the LCA should be
applied more strictly in the socio-economic analysis than we were able to
do. It must become the basis for value generation and distribution estima-
tions.

Second, we did not use the presence of government support, private
organisations and reliable information as criteria for the selection of cases
as promoters of chain studies for policy design frequently recommend.
Policy options and challenges should be studied for a broad range of
agribusiness chains, including the unorganised and mainly informal ones.
Moreover, this research should be applied to a greater number and variety
of chains than possible given our human and financial resources. In this
way testing and implementing the methodology could be separated more
effectively. Stakeholders' participation and feedback should be organised
from the very beginning of the research.

Third, it is necessary to improve the analysis of the (foreign) demand
side  of the chain in terms of specific requirements  that may affect upstream
segments. The services required to increase the added value of agribusiness
in developing countries could make it worth using the so-called chain
reversal method, which starts with the study of final consumers'
preferences.

Fourth, additional technical analyses of the relationship between the
chain processes and natural resource interventions would be necessary to
identify the environmental impacts more precisely.

Fifth, it would be useful to examine, in even greater detail, various
circuits functioning along the chain to determine innovation trends, new
requirements for policies, and new options for strategies considering
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changes in the governance patterns in a systemic way. l'his would imply a
more comprehensive application of our theoretical framework (Chapter
three).

Finally, this research has been used as a basis to design a project to
study the sustainability of agro-food chains between Central America and
the EU. The recent commencement ofthis project has enabled us to partici-
pate in continuing research where these five suggestions are already being
taken into account.
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Costa Rica: main socio-economic and natural resources indicators
1992 1995 1998 2001

Population 3,191,249 3,469,787 3,747,006 4,008,265

Density (per km') 62.5 67.9 73.3 78.4

Life expectancy at birth 76.6 76.2 77.0 77.7

Men 74.3 73.9 74.8 75.6

Women 79.0 78.6 79.2 79.9

Economy
Gross domestic product (GDP)

GDP per capita (U.S.dollars) 2,999 3,253 3,448 3,599

Real GDP (growth rate) 2.7 3.3 3.7 4.0

International trade
Exports (million U.S.dollars) 2,385.2 3,475.9 5,525.6 5,005.9
Imports (million U.S.dollars) 2,949.0 4,089.5 6,238.7 6,564.3
Exchange rate (colones per dollar) 179.63 257.19 328.87

Annual inflation rate ( °/0) 17.0 22.6 12.4 11.0

Social
Unemployment rate (%) 4.1 5.2 5.6          6.1

Population in abject poverty 237,476 194,491 164,774 213,757

Human Development Index (HDI)
Index 0.842 0.883 0.889 0.821

Position in HDI                                                  42             28             34             41
HDI gender
Index 0.763 0.818 0.813

Position in HDIG                                                                29             39             42
Natural resources
Land

Protected areas (ha) 1,094,414 1,591,809 1,306,251 1,295,893
Reforested areas, with incentives (ha) 15,755.9 60,922.9 58,131.0

Annual deforestation rate (ha) 17,000
Virgin forest (ha) 1,556,275
Estimated carbon fixation in area  with
government incentives (ha) 92,467.4 157,620.2
Imports of agrochemicals (MT kg) 295,870.6 509,312.1 453,006.9

Atmosphere
Particles in suspension from vehicles (MT) 1,578

Electricity consumption per thousand
persons (kW/h) 520.2 566.3 606.4 651.2

Annual average consumption of electricity per
subscriber (kW/h)

Residential sector 2,535 2,623 2,666 2,740

Industrial sector 113,223 121,096 131,299 152,319
Electric service coverage (% population) 92.4 92.7 94.4 97.0

Sources: Estado de la Naci6n 2002, Central Bank of Costa Rica
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R      Annex 5.1: Costa Rican coffee chain:inventory table of emissions by segment of production
Conven- Shade Inter- Consump-

Organic Local
Emissions tional Grown Milling national Roasting tion inProduction TransportProduction Production Transport Germany
ENERGY USE MJ/KG 1.54762E+00 1.66667£-01 5.8300OE+00 1.4190OE+01 2.0000OE+00

Energy use kwh/kg coffee 4.28571E-01

mJ / kg o mJ/litro of
agrochemicals/kg coffee
Fertiliser production* 3.660148+00 1.26081 E+CO

Insecticide/fungicide
producti6n** 6.77526E-01 1.93557E-02

Herbicides production** 1.25202E-02
Nematicides production** 1.115428-01

Firewood (m3/kg coffee) 3.69048E-03
8
  Combustible:

       Firewood and cuticle(m3/kg) 1.90476E-01

Diesel (l/kg coffee) 1.30952£-02

Bunker (1/kg coffee) 1.19048E-02

LAND USE
Area m2/kg coffee 4.773818+00 1.33929E-+01 5.2500OE+00 3.5714312-02

Annual
avera e

erosion
kg/kg coffee

' 5.71429E-01 4.16667E-01

Annual average runoff
escorrentia mIn1) 7.51190E-01 7.03368E-01

Water use (m3/kg coffee) 3.9285713-02 9.0000OE-03 0.0000OE+00

Water use (1/kg coffee) 3.92857E+01 9.0000OE+00 0.0000OE+00

Mineral (kg mineral/kg
coffee)2) 1.15786E+00



Annex 5.1 (continue)
Conven- Shade Inter- Consump-Organic Local

Emissions tional Grown Milling national Roasting tion inProduction TransportProduction Production Transport Germany
Packing material
Kenaff bags (units/kg
coffee) 1.66667E-02
Synthetic bags (units/kg
coffee) 3.57143E-03

Aluminium bags,
cardboard (kg) 1.200008-01

EMISSIONS TO AIR
320   8.14525£+00  1.05952E-02  1.13174E+00                                                1.00000E-07|

Fertilisers
0 Nutran    1
  N (15.07 kg per 45 kg bag) 5.27229E-01 1.08333E+00

  Ammonium Sulphate
I

1.01503E+00
Urea 3.90395E-01

Complete formula 10-30-10 7.80791 E-01 1.71774E-02

Complete formula 12-24-12 7.80791 E-02

Complete formula 18-5-15 3.12316E-02

Complete formula 18-6-12 5.35373E+00
Chicken manure            I                        2.67857E-01
From plantation 3)

Average emission factor
of the Costa Rican pro-
duction system measured
in  kg of substance/ha/
year, applied to a quintal 2.06024E-02 5.95238E-03 2.25708E-03of green coffee
EfTiciency of kg

g N/quintalof green coffee 4.2517OE-03 4.7619OE-03 4.25170£-03
M



                                                                                                                                                               Annex 5.1 (continue)
Conven- Shade Inter- Consump-

Organic Local
Emissions tional Grown Milling

Transport
national Roasting tion in

Production GermanyProduction Production Transport
Herbicides
Glyphosate 4.199218-05 5.2381OE-05

2,4-D 3.54308E-05

Fluazifop 9.3170OE-06

Oxyfuorfen 7.40111£-05

Paraquat 1.12486E-04

Terbutylazaine 5.64269E-05

Fungicides
Captafol 1.04980£-03
Chlorothalonil 1.96838E-07

5 Ciproconazol 2.38095E-05

  Copper hydroxide 7.87352E-06

  Pontrachloronitrobenzene 3.93676E-07
Nematicides
Aldicarb 9.18577E-07

Carbuforan 3.93676E-07

Fenamiphos 1.5747OE-06 3.57143E-07

Insecticides
Endosulfan 1.0498OE-02

Etoprofos 3.93676E-04 3.69048E-04
Carbofuran 2.6245 lE-03
Lindane 1.96838£-05

Mancb 6.56127E-06

Curative or systemic
Triademefon 3.28063E-06

CO: -3.38095E+00 5.952388-03 3.59557E-03 6.71905E-01 1.54762E-02 5.1000OE-01 4.40000E-01 2.5000OE-01



Annex 5.1 (continue)
Conven- Shade Inter- Consump-

()rganic Local
Emissions tional Grown Milling national Roasting tion inProduction TransportProduction Production Transport Germany
From plantation3)

Average emission factor
the Costa Rican produc-
tion system measured in
kg of substance/ha/year,
applied to one kg of

1.10229E-03 3.57143E-03 1.20727E-03
green coffee

Efficiency of emission
kgC/quintal of green coffee 2.3883OE-03 2.38095E-03 2.3883OE-03
Carbon fixation4) -3.39286£+00 0.0000OE+00

        C02 Neto/Kg caft -3.38095E+00

         CH* (Methane) en
kg 2.41548E-02 3.57143E-06 1.1000OE-04 1.1000OE-03

(02 equivjkg coffee
CO:  kg SO2/kg coffee 2.38095E-05 7.2000OE-04 3.00000E-04

CO  kg CO/kg coffee 2.38095E-05 7.2000OE-04 1.00000E-06 1.0000OE-04

NOx kg Nox/kg coffee 1.07143E-04 4.0000OE-03 8.0000OE-04 3.0000OE-04

Mol H+ (acidification) 4.7619OE-03 2.2700OE-01 5.0000OE-02

CxHy (Hydrocarbon) 4.0000OE-04 1.0000OE-04
(kg /kg coffee)
NMVOC/kg coffee 1.0000OE-04

Dust kg dust/kg coffee 3.09524 E-01 1.0000OE-03 1.000OOE-03

Odours (units odour/kg
coffee) 3.0000OE+04

Contaminated air
m'/kg coffee 2.3944OE+02

pi



8                                                                                                                                                              Annex 5.1 (continue)In

Conven- Shade Inter- Consump-Organic Local
Emissions tional Grown Milling national Roasting tion inProduction TransportProduction Production Transport Germany
EMISSIONS TO WATER
DBO mg/1 1.54762£-02

DQO mg/1 2.5000OE-01

Suspended Solids mg/1 3.57143E-03
Mol PO, 2.97619E-04 9.30000E-03 2.00000E-03 0.0000OE+00

Units of contaminated
water
Residual water (m'/kg
cofTee) 1.22619E-01 4.00000E-01
Residual water (1/kg

0 coffee) 1.22619E+02 4.0000OE+02

O Herbicides
  Gly,ho„te 4.199218-05 5.23810£45

2,4-D 3.543088-05

Fluazifop 9.3170OE-06

Oxyfluorfen 7.40111E-05

Paraquat 1.12486£44

Terbutylazine 5.64269E-05

Fungicides
Captafol 1.0498OE-03
Chlorothalonil 1.96838E-07

Ciproconazol 2.38095E-05

Copper Hydroxide 7.87352E-06
Pentachloronitrobenzene 3.93676E-07



Annex 5.1 (continue)
Conven- - Shade Inter- Consump-

organic Local
Emissions tional Grown Milling national Roasting tion in

Production TransportProduction Production Transport Germany
Nematicides
Aldicarb 9.18577E-07

Carbuforan 3.93676E-07

Fenamiphos 1.5747OE-06 3.57143 E-07

Insecticides
Endosulfan 1.04980E-02

Etoprofos 3.93676E-04 3.690488-04
Carbofuran 2.62451E-03
Lindane 1.96838E-05

0 Maneb 6.56127E-06

       Curative or systemic  Triademefon   3.28063E-06   |  | |
EMISSIONS TO SOIL 0.0000OE+00

House disposals (kg/kg coffee) 2.0000OE-03 3.0000OE-02 1.8000OE-01

N:
Fertilisers
Nutran 1.55067501
N (15.07 kg per 45-kg baf 2.98538£-01 3.17779£-01

Sulphate ofammonium 1
1.14822E-01

Urea 2.296448-01

Complete formula 10-30-10 2.29644E-02 5.05218E-03

Complete formula 12-24-12
Foliar complete formula 1)

 



&
Annex 5.1 (continue)

Conven- Shade Inter- Consump-Organic Local
Emissions tional Grown Milling national Roasting tion inProduction TransportProduction Production Transport Germany
Chicken manure 2.121038-01  4.2414OE+00
Pulp 1.0708OE-01

Complete formula 18-5-15 9.18577E-03

Complete formula 18-6-12 1.57463E+00
Herbicides
Glyphosate 1.84765E-03 2.30957E-03
2,4-D 1.558968-03

Fluazifop 4.09948E-04

Oxyfluorfen 3.25649E-03

0 Paraquat 4.9494OE-03
  Terbutylazine 2.48278E-03

  FungicidesCaptafol 4.619138-02
Chlorothalonil 8.66087E-06

Ciproconawl 8.66087E-04

Copper hydroxide 3.46435E-04
Pentachloronitrobenzene 1.732178-05
Nematicides
Aldicarb 4.04174E-05
Carbuforan 1.73217E-05

Fenamiphos 6.9287OE-05 1.38574£-05



Annex 5.1 (continue)
Conven- Shade Inter- Consump-Organic LocalEmissions tional Grown national Roasting tion inMilling

Germany
Production TransportProduction Production Transport

Insecticides
Endosulfan 4.61913E-01

Etoprofos 1.73217E-02 1.6167OE-02

Carbofuran 1.15478E-01 1.15496E-01

Lindane 8.66087E-04
Maneb 2.88696E-04
Curative or systemic
Triadimefon 1.44348E-04

.

       *   Cases: CP: conventional agricultural production; SP: shade-grown coffee; OP: organic production; LM: large mills; SM: small mills  mJ/kg total product/green coffee quintales (based on Giljum 1999).
** kW/hour/ green coffee quintal (Millers interviewed)
1     Based on a study of a farm with 60% slope in Cerbatana, Puriscal (Alvarado, 2000: 10)
2,  Based on ICAFE's recommendations, 1998: 132.
31    Based on Montenegro and Abarca, 2000, applied per ha yields of each case,  (1 coffee berry fanega = green coffee quintal).
4   Based on Vinograd, 1996: 96 and Zamora, 1997: 93-6.
Source: Annexes 5.2,5.3 and different studies of emissions.

 



R                  Annex 5.2: Inventory of emissions by coffee agricultural production case
Conventional lF roduction (CP)

Kg/qq green Energy useAlr Water Soil        N       Nio 3,
Col 4)coffee

Inputs MJ/kg
Totals:
N                                                                                                                         2.396E+00
N2O 8.145E+00

C02 3.381E+00
Herbicides 215.42

Glyphosate 0.0800 4.199E-05 4.199E-05 1.848E-03 27.44
2,4-D 0.0675 3.543E-05 3.543E-05 1.559E-03 23.15

Fluazifop 0.0178 9.317E-06 9.317E-06 4.099E-04 6.09
Oxyfluorfen 0.1410 7.401E-05 7.401E-05 3.265E-03 48.36.
Paraquat 0.2143 1.125E-04 1.125E-04 4.949E-03 73.50

 
Terbufyl-azine 0.1075 5.64312-05 5.643£45 2.483E-03 36.87

Fungicides 211.69
Captafol 2.0000 1.05OE-03 1.05OE-03 4.619E-02 210.00
Chlorothalonil 0.0004 1.968E-07 1.9688-07 8.661 E-06 0.04

Ciproconazol 0.00

Koper hydroxide 0.0150 7.874E-06 7.874E-06 3.464E-04 1.58
Pentacloronitrobenzene 0.0008 3.937E-07 3.937E-07 1.732E-05 0.08

Nematicides 134
Aldicarb 0.0018 9.186£47 9.18947 4.042E-05 0.43

Carbofuran 0.0008 3.937E-07 3.937E-07 1.732E-05 0.18

Fenamiphos 0.0030 1.575E-06 1.575E-06 6.929E-05 0.73

Insecticides 2709.00
Endosulfan 20.000 1.05OE-02 1.05OE-02 4.6198-01 2100.00

Etoprofos 0.7500 3.937E-04 3.937E-04 1.732E-02 78.75

Carbofuran 5.0000 2.625E-03 2.625E-03 1.155E-04 525.00
Lindane 0.0375 1.968E-05 1.968E-05 8.661E-04 3.94
Maneb 0.0215 6.561E-06 6.56113-06 2.887E-04 1.31



Annex 5.2 (continue)
Conventional production (CP)

Kg/qq Air Water Soil               N             320 4 CO, 4) Energy use

Inputs
Green MJ/kg
coffee

Curative or systemic
Triademefon | 0.0063 | 3.281E-06 | 3.281E-06 1 1.433504 I            1            1             1

Fertilisers 389.54

Nutran** 23.1250

N (15.07 kg per  45 kg bag) 8.4406 1.551 E-01

Sulphate ammonium 16.2500 2.985E-01 5.272E-01
Urea* 6.2500 1.148E-01 1.015E-01

Complete formula 10-30-10 12.5000 2.296E-01 3.904E-01

Complete formula 12-24-12 1.2500 2.296E-01 7.808E-01 354.13

  Foliar complete formula ') 7.808E-02 35.41

 
Chicken manure ***
Pulp
Complete formula 18-5-15
Complete formula 18-6-12 85.71 1.575E+00 5.354E+00

From plantation -3.389E+00

Average emission factor of the
Costa Rican production system
measured in kg of substance/ha/year 5) 2.060E-02 1.102E-03

Efficiency of emission KgN/qq green coffee 4.252E-03

Efficiency of emission KgC/qq green coffee 2.388E-03
Carbon capture -3.3938+00
Land use
Yields per hectare

1

55

0
-
In



-
-
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Annex 5.2 (continue)
Shaded grown coffee (SG)

Kg/qq                                                                  N              N,0 4 Col 4) Energy use
Inputs Air Water Soil 178.33825 4126059 0.13700 MJ/kggreen coffee

Herbicides
Glyphosate  1 0.10000 0.00200 0.00200 0.08800 34.3

2,4-D, Fluazifop, Oxyfluorfen, Paraquat
Terbufylazine

Fungicides
Captafol,

Chlorothalonil           ICiproconazol 0.03750 0.00075 0.00075 0.03300 3.9375

K
Copper hydroxide, Pentacloronitrobenzene

j                   Al,=b, Carbofuran
Nematecides

Fenamiphos 0.0006 0.00001 0.00001 0.00053

Insecticides 0.1464
Endosulfan
Etoprofos 0.70000 0.01400 0.01400 0.61600 #REF!
Carbofuran, Lindane, Maneb

Curative or systemic
Triademefon                 I              |         |         |         |            |          |         |

Fertilisers 21.95575

Nutran** 4.39000
N (15.07 kg per 45 kg bag) 17.29734 12.10815 41.16769

Sulphate ammonium, Urea*
Complete formula 10-30-10 0.27500 0.19250 0.65450 7.79075

Complete formula 12-24-12



Annex 5.2 (continue)
Sdaded grown coffee (SG)

Green                                                        N 3,031 C024) Energy use
Inputs

Kg/(1 

Ak Water Soil 178-33825 43.26059 0.13700 MJ/kgcoffee

Foliar complete formula 1)                              0.15000
Chicken manure *** 4068.00000 161.6076

Pulp 204.00000 4.08000

Complete formule 18-5-15 0.50000 0.35000 1.19000 14.165

Complete formule 18-6-12

From plantation
Average emission factor of the Costa Rican
production system measured in kg of substance/ha/year 0.08640 0.04600
Efficiency of emission KgN/qq green coffee 0.16200

                  Efficiency ofemission KgC/qq green coffee                       I                                                                                            0.09100

             Land use
Yields per hecter.                                                                                5 1                                                                                                                                                    

rt
-
In
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Annex 5.2 (continue)
Organic Production (OP':

Kg/qq                    N N:031 (0141
Inputs green coffee 8.08163265 0-3824 0.2083

Herbicides
Glifosato, 2,4-D,Fluazifop,
Oxyfluorfen, Paraquat
Terbufylazine
Fungicides         
Captafol, Chlorothalonil
Ciproconazol, Hidroxido de cobre,
Pentracloronitrobenceno
Nematecides |
Aldicarb, Carbofuran
Fenamiphos
Insecticides I
Endosulfan, Etoprofos
Carbofuran, Lindane, Maneb
Curative or systemic
Triademefon
Fertilisers
Nutran**, N (15.07 kg per  45 kg bag), Sulphate ammonium, Urea*,
Complete formula 10-30-10,Complete formula 12-24-12
Foliar complete formula 1)

Chicken manure*** 204.08163 8.08163

Pulp, Complete formule 18-5-15
Complete formule 18-6-12

From plantation
Average emission factor of the Costa Rican production
system measured in kg of substance/ha/years 51 0.22040 0.11730

Efficiency ofemission KgN/qq green coffee 0.16200
Efficiency of emission KgC/qq green coffee 0.09100
Land use
Yields per hectare 19.6

*It is supposed 100% ofnitrogen; **Contains 36,5% of nitrogen; ***Contains 3,96% of nitrogen.
Bags of 20 pounds are assumed, around 10 kg for organic coffee.
' l   Contains the following elements: nitrogen, phosphorus, potassium boron, zinc,

calcium, mangnese, copper, etc.
2) Emission factor of 59,5 corresponds to desnitrification of complete fertilisers (criterion of the

German proposal to the European Commission  199D.
3) Average emission factor: 162 g ofN/qq green coffee (Montenegro and Abarca, 2000).
4) Average emission factor: 91 g de C/qq green coffee (Montenegro and Abarca, 2000).
9   (Montenegro and Abarca, 2000); applying yields per hectare in each case.
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Annex 5.3: Inventory table of emissions by scenario
Scenario

Emissions BS OS ISl IS2

EMISSIONS TO AIR
320
Fertilisers
Nutran (ammunion nitrate)
N (15.07 kg per saco 45 kg) 20.0886875 41.167693 41.167693
Ammonium sulphate 38.675
Urea 14.875
Complete formula 10-30-10 29.75 0.6545 0.6545

Complete formula 12-24-12 2.975
Chicken manure
Complete formula 18-5-15 1.19 1.19
Complete formula 18-6-12 203.9898
From plantation v
Average emission factor to Costa Rican
coffee production in one kg substance/ha/
year, applied in 1 quintal green coffee 0.0785 0.22 0.086 0.086

Emission efficiency kg N/quintal green coffee 0.162 0.162 0.162 0.162

Col
From plantation')
Average emission factor to Costa Rican     
coffee production in one kg substance/ha/
Year, applied in one quintal green coffee

I
0.042 0.1173 0.046 0.046

Emission efficiency kg C/quintal green coffee 0.091 0.091 0.091 0.091

Water treatment systemsZ)

Anaerobic lagoons  kg per day 248294.382 28094.72 28094.72 248294.382

-0-                 4-                No
Organic fertilizer                                     ?                ?                ?               ?
Milling inputs
Estimations of emissions from firewood
used in drying the coffee in  kg (02)
,quintal green coffee** 2.1186 26.0388 26.0388 2.1186

CH4
Water treatment systems
Anaerobic lagoons  kg per day 2552941.71 288867.52 -0- 2552941.71
Irrigation -0-                 -0-                No
Organic fertilizer                                     ?                ?                ?               ?
Herbicides
Glyphosate 0.0016 0.002 0.002
2,4-D 0.00135
Fluazifop 0.000355
Oxifluorfen 0.00282
Paraquat 0.004286

Terbutylazine 0.00215
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Annex 5.3 (continue)
Scenario

Emissions BS OS ISl IS2

Fungicides
Captafol 0.04
Chlorothalonil 0.0000075
Ciproconazol 0.00075 0.00075
Copper hydroxide 0.0003

Pentachloronitrobenzene 0.000015
Nematicides
Aldicarb 0.000035

Carbuforan 0.000015
Fenamphos 0.00006 0.000012 0.000012
Insecticides
Endosulfan OA
Etoprofos 0.015 0.014 0.014

Carbofuran                                                             0.1
Lindane 0.00075

Maneb 0.00025
Curative o systemic
Triademefon 0.000125
EMISSIONS TO WATER
DBOmg/1 133 1000 4- 133

DQO mg/1 230 1500 -0- 230

Suspended solids mg/l 136 1 -0- 136

Herbicides
Glyphosate 0.0016 0.002 0.002
2,4-D 0.00135
Fluazifop 0.000355

Oxyfluorfen 0.00282
Paraquat 0.004286

Terbutylazine 0.00215

Fungicides
Captafol 0.04
Chlorothalonil 0.0000075
Ciproconazol 0.00075 0.00075

Copper hydroxide 0.0003
Pentrachloronitrobezen 0.000015
Nematicides
Aldicarb 0.000035

Carbuforan 0.000015
Fenamiphos 0.00006 0.000012 0.000012
Insecticides
Endosulfan 0.4

Etoprofos 0.015 0.014 0.014

Carbofuran 0.1

Lindane 0.00075
Maneb 0.00025
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Annex 5.3 (continue)
Scenario

Emissions BS OS ISl IS2    
Curative or systemic
Triademefon 0.000125

EMISSIONS TO SOIL
N
Fertilizers
Nu ·an (ammonium nitrate) 5.9084375
N (15.07 kg per 45-kg bag) 11.375 12.108145 12.108145
Ammonium sulphate 4.375

Urea 8.75

Complete formula 10-30-10 0.875 0.1925 0.1925

Complete formula 12-24-12
Foliar Complete formula 1/
Chicken manure 8.08163265 161.6076 161.6076

Pulp 4.08 4.08

Complete formula 18-5-15 0.35 0.35

Complete formula 18-6-12 59.997
Herbicides
Glyphosate 0.0704 0.088 0.088
2,4-I) 0.0594

Fluazifop 0.01562
Oxyfluorfen 0.12408
Paraquat 0.188584

Terbutylazine 0.0946

Fungicides
Captafol 1.76
Chlorothalonil 0.00033
Ciproconazol 0.033 0.033

Cooper hydroxide 0.0132

Pentachloronitrobenzene 0.00066
Nematicides
Aldicarb 0.00154
Cal·buforan 0.00066
Fenamiphos 0.00264 0.000528 0.000528
Insecticides
Endosulfan 17.6
Etoprofos 0.66 0.616 0.616
Carbofuran 4.4

Lindane 0.033

Maneb 0.011

Curative or systemic
Triademefon 0.0055
OTHER INPUTS WITHOUT EMISSIONS ESTIMATION
Energy Use mJ/kg                                          |                |
Fertiliser production* 389.53751

 

21.955751 21.95575
Insecticide/fungicides production * I 2920.69313| 77.4375| 77.4375
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Annex 5.3 (continue)
Scenario

Emissions BS OS ISl IS2

Herbicide production * 215.42115 34.3 34.3
Nematicide production * 1.342 0.1464 0.1464
Milling kW/hour/quintal ** 7.75 7.64 7.64 7.75

Land use
Average yields (quintal/ha)                                  55             19.6               50               50
Yearly average erosion ton/ha*/ 1.2 ? 0.8 0.8

Yearly average runoff mm* 28.6 ? 26.8 26.8

Average area of mills ? 20,200 m' 20,200 Mts.2           ?
Plastic, Plastic, Plastic,

Packing materials Jute kenaf' kenaf kenaf

Based on Annex 5.2
* mJ/kg green coffee, see Giljum 1999
**kW/hour/quinml green coffee (interviews to mills) and van Assouw (1998: p. 85)
'  See Montenegro and Abarc4 2000.
4 Estimation from VAsquez, 1996: 3.
3,lfanega coffee berries - 1 quintal green coffee.
4) See Alvarado, 2000: p. 10.
Legends:
Scenary Base (EIS) = conventional production and large mill
Organic scenario (OS) = organic produciton and small mill
Intermediate scenario 1(ISl ) = shade-grown coffee and small mill
Intermediate scenario   2 (IS2) = shade-grown coffee and large mill
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Annex 5.4: Costa Rican coffee chain:
classification and environmental profile per segment

Transport Transport Consump-
Impact Agriculture Milling in to Roasting tion in
category Costa Rica Germany Germany

Effect scores
Global warming 2195 84 0.94 0.02 0.51 0.52 2.44

C02 -3.38 0.67 0.02 0.51 0.52 2.44

N,0 2199.22 1.OOE-07

CH4 0.27 3.57E-06 1.10E-04

Human toxicity
In air 1.32E-01

Aldicarb 6.15E-06

Carbuforan 8.66E-03
Chlorothalonil 2.1712-06
Endosulfan 5.88E-02
Etoprofos 4.33E-02
Fenamiphos 1.06E-04

Glyphosate 1.97E-02
Maneb 4.4OE-06

Paraquat 9.34E-04

Terbutyl-azin 6.21 E-04
Triademefon 3.61E-06
2,4-D 3.9OE-06

Human toxicity 9.81 E-03
in water
Aldicarb 5.24E-07

Carbuforan 7.61 E-04
Chlorothalonil 1.87E-07
Endosulfan 5.04E-03
Etoprofos 3.74£-03
Fenamiphos 8.98E-06
Glyphosate 1.22E-04
Maneb 3.74E-07
Paraquat 7.99E-05

Terbutyl-azine 5.36E-05
Triademefon 3.12E-07
2,4-D 3.37E-07

Human toxicity 1.78E-02
in soil
Carbofuran 1.15E-02

Glyphosate 6.2812-03
Maneb 1.2713-07
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Annex 5.4 (continue)
Transport Transport Consump-

Impact Agriculture Milling in to Roasting tion in
category Costa Rica Germany Germany

Effezt scores
Aquatic 3.478-02

ecotoxicity
Aldicarb 2.85E-06

Captafol 3.468-02
Chlorothalonil 1.97E-05
Lindane 4.92E-05
Maneb 7.22E-06
Pentachloronitro 1.26E-06

-benzene

2,4-D 8.86E-06

Terrestrial 3.078+01

ecotoxicity
Aldicarb 1.178-02

Captafol 9.24E-02
Carbuforan 2.89E+01
Chlorothalonil 1.3OE-03
Lindane 1.138+00
Maneb 8.37E-04

Paraquat 2.92E-02
Triamidefon 5.34E-04

2,4-D 5.77E-01

Acidificacion 2.38E-05 2.32E-01 4.72E-03 6.OE-02
SO2 2.3813-05 7.208-04

Mol H+ 4.76E-03 2.278-01 7.2OE-04 6.OE-02
NO
NOx 1.07E-04 4.OOE-03 4.OOE-03

Eutrophication 1.OlE+00 5.5OE-03 9.3OE-03 2.OOE-03 3.OOE-03
N                                 1.018+00
NOx
PO* 1.98-03 2.988-04 0.01 2.OE-03 3.OE-03

DQO 0.0055

Environmental interventions in absolute terms
Land use m2/kg I

4.77 0.04

Water use m3/kg coffee 0.04 0.01

Water use 1 /kg coffee 39.29 900 35.00

Energy use mJ/kg coffee 1.55 0.17 5.83 14.19 31.50

Household waste kg/kg coffee 2.OOE-03 0.03 0.05

Based on Annexes 5.2 and 5.3.
* Corresponding to firewood use emissions in milling.
** Corresponding to emissions ofthe lagoons oftreatment per total fanegas produced.
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Annex 5.5: Classification and environmental profile per scenario

Effect scores scenarios
Impac t category BS OS ISl IS2

Global warming 33829.32416 3816.389208 13.93635227 33743.3956

CO, ton/qq green coffee 0.000165595 0.000247976 0.0001630951 0.0001631
N:O ton/qq. green coffee 99.8337817 0.122914286 13.90519061 13.9051906

CO:  ton./qq. green coffee* 2.522142857 0.030998571 0.030998571 2.52214286
(02 ton.CO2 equiv/total ** 295.5885505 33.44609524 295.58855
CH  ton.C02 equiv/total ** 33431.37951 3782.788952 33431.3795

Human toxicity in air 5.0360638 0 0.019761905 0.0197619
Aldicarb 0.0002345
Carbofuran 0.3300495
Chlorothalonil 0.0000825
Endosulfan 2.24
Etoprofos 1.65

Fenamiphos 0.00402 0 0.0166666671 0.01666667
Glyphosate 0.752 0.000714286 0.00071429
Maneb 0.0001675 0.002380952 0.00238095
Paraquat 0.0355738

Terbutyl-azin 0.02365
Triademefon 0.0001375
2,4-D 0.0001485

Human toxicity in water 0.444807065 0 0.019061905 0.0190619
Aldicarb 0.00002375
Carbofuran 0.034528988
Chlorothalonit 8.48214E-06
Endosulfan 0.228571429

Etoprofos 0.169642857 0.0166666671 0.01666667

Fenamiphos 0.000407143 1.42857E-05 1.4286E-05
Glyphosate 0.00552381 0.002380952 0.00238095
Maneb 1.69643E-05
Paraquat 0.00362269
Terbutyl-azine 0.002431548
Triademefon 1.41369E-05
2,4-D 1.52679E-05

Human toxicity in soil 0.808846238 0 0.104761905 0.1047619
Carbofuran 0.523888095
Glyphosate 0.284952381 0.104761905 0.1047619
Maneb 5.7619E-06
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Annex 5.5 (continue)

Effect scores scenarios
Impact category BS OS ISl IS2

Aquatic ecotoxicity 1.575469048             0             0            0

Aldicarb 0.000129167

Captafol 1.571428571
Chlorothalonil 0.000892857
Lindane 0.002232143

Mancb 0.000327381
Pentachloronitrobenzene 5.71429E-05
2,4-D 0.000401786

Terrestrial ecotoxicity 1393.123804                      0                      0                    0
Aldicarb 0.531666667
Captafol 4.19047619
Carbofuran 1309.720238
Chlorothalonil 0.058928571
Lindane 51.07142857
Maneb 0.03797619
Paraquat 1.324578095
Treadernefon 0.02422619
2,4-D 26.16428571

Eutrophication 51.G6402827 43.32653061 212.3074345 212.307435

N 45.64021875 4.040816327 212.3074345 212.307435
COD 6.023809524 39.28571429                                            0

Based on Annexes 5.2 and 5.3.
* Corresponding to firewood use emissions in milling
** Corresponding to emissions of the lagoons of treatment per total fanegas produced
Legends:
Scenario base (BS)= conventional production and large mill
Organic scenario (OS) = organic production and small mill
Intermediate scenario 1(IS 1 ) = shade-grown coffee and small mill
Intermediate scenario 2 (IS2) = shade-grown coffee and large mill
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Annex  6.1: Global dairy production (metric tons in thousands)
Average
1993-95 1996 1997 1998

Production Mr % MT % MT % MT %
All types of milk
EU-15 125   23   125   23   124   23   124   22
India        63 12 70 13 71 13 74 13
US        70 13 70 13 71 13 72 13
Russian Federation                              43       8       63      12      33       6      32       6
Pakistan                                                                 1 8          3          20         4          21          4         22          4
Brazil 17 3 194214224
Ukraine 18 3 16 3 15 3 14 3
Poland 12 2 11 2 12 2 12   2
New Zealand                                       9       2       10       2       11       2       11       2
Turkey 11 2 11 2 10 2 10    2
Australia 8 1 9 2 9 2 1 0 2
World 534 541 545 553

Whole milk powder
EU-15 929   39   807   36   858   35   900   35
New Zealand 328   14  333   15   373   15  390   15
Brazil 187 8   220  10 231 9   242   10
Argentina       98 4 120 5 166 7   203   8
Australia       92 4 111 5 134 5 125   5
World 2399 2269 2441 2540

Skimmed milk Dowder
EU-15 1230  37  1187  36  1123  33  1093  33
US 518   15   506   15   554   16  514   15
Australia 190 6 213 6 223 7   230   7
New Zealand 137 4 172 5 198 6 224 7
Japan 199 6 200 6 198 6 196   6
World 3345 3332 3363 3342

Butter and ghee
EU-15 1763  26  1806  27  1781  27  1752  26
India 1203  18  1400  21  1470  22  1600  24
US 610 9 536 8 525 8 480 7
Pakistan 353 5 393 6 415 6 439 7
New Zealand 263 4   297 5 376 6 383   6
Russian Federation 547 8 323 5 277 4 280 4
Poland 166 2 168 3 160 2 165   2
Austria 135 2 142 2 155 2 161   2
Ukraine 262 4 155 2 110 2 110   2
World 6722 6586 6616 6726

Sourcet FAO, 1999.
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Annex 6.2: World exports of dairv products (metric tons in thousands)
Average Estimated

1993-1995 1996 1997
1998

Exports Quantity % Quantity % Quantity % Quantity %
Milk powder
EU-15 587    49   536   47    569    46     590     46
New Zealand 295    25   278   24    347    28     360     28
Australia     86 7 110 10 110 9      115      9

Argentina    32 3 48 4 66 5 80      6

USA                                            44         4        18 2 10 1 60
World 1195    30   1146   29    1240    28     1295    30

Butter and  Ghee
New Zealand 237    29   238   32    315    37     315     41
EU-15 204    25    191    25     224    26     160     21

Australia    79 10 84 11 116 13 110 14
USA     79 10 21 3 16 2 91
World 810    20    750    19     863     20     775     18

Skimmed milk powder
EU-15 123    12    127    13     183     17     195     19

New Zealand 286    28   227   24    282    26     190     19
Australia 154    15    198   21     183    17     185     18
Poland 112    11    77 8 112     10     90      9

World 1027    25    956    24    1073    24     1020    24

Note: World share per type of dairy product is calculated on the overall total, incl.cheese
Source·. FAO, 1999

Annex 6.3: Main exporters of milk products (total value 1993-199D
0221 Milk except 0222 Milk concentrated, 0223 Yogurt, buttermilk,
concentrated, sweetened sweetened. solid cream ice cream
Country Share Country Share Country Share

Germany 35.8 Germany 18.7 France 21.0

France 17.7 Netherlands 14.5 Belgium-Lux 18.1

Belgium-Lux 16.1 France 11.9 US 6A
UK 7A New Zealand 9.3 Italy 5.7

Netherlands 7.0 Belgium-Lux 7.5 UK 5.2

Ireland 1.8 Australia 7.2 Denmark 5.2

Denmark 1.6 UK 4.9 Netherlands 4.7

Austria 1.5 Ireland 4.7 Spain 4.5

Australia 1.4 Denmark 4.1 Australia 4.5

Spain 1.4 US 2.4 New Zealand 3.0

US 1.2 Poland 2.3 Ireland 2.3

Portugal 1.0 Argentina 1.8 Fiinland 2.3

Saudi Arabia 0.9 Czech Rep. 1.5 Sweden                         2.1

Uruguay 0.9 Canada 1.2 Greece 1.9

Slovenia 0.7 Singapore 1.0 Poland 1.8

China 0.6 Lithuania 1.0 Saudi Arabia 1.3

New Zealand 0.6 Malasia 0.6 Portugal 0.9

Argentina 0.5 Uruguay 0.5 Austria 0.8

Source: PCTAS  1,0.
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Annex 6.4: Some dairy products imports (metric tons in thousands)
Average
1993-95 1996 1997 1998

Imports MT % MT % MT % MT %
Whole milk powder
Brazil 100 10.06 116 11.42 101 9.85 120 9.30

Algeria 102 10.26  68 6.69  70 6.83 105 8.14

Malaysia       53 5.33  53 5.22  66 6.44 70 5.43
Thailand       32 3.22  50 4.92  46 4.49 50 3.88
Philippines      32 3.22  36 3.54  40 3.90 45 3.49
Mexico       38 3.82  32 3.15  42 4.10 40 3.10
Venezuela       53 5.33  66 6.50  30 2.93 30 2.33
Peru         28 2.82  33 3.25  28 2.73 30 2.33
World 994     25   1016     25 1025 24 1290   30
Butter and Ghee
Russian Federation 205 25.85 126 18.50 240 30.11 180 25.64

EU-15      73 9.21 95 13.95 87 10.92 85 12.11
Egypt        49 6.18  50 7.34  38 4.77 40 5.70
USA 2 0.25 5 0.73  13 1.63 30 4.27
Algeria       27 3.40  14 2.06  24 3.01 25 3.56
Morocco       25 3.15  28 4.11  16 2.01 20 2.85
Mexico       32 4.04  19 2.79  25 3.14 15 2.14
World 793     20    681     17    797    19  702    16
Skimmed milk powder
Mexico 137 10.86 127 9.82 133 10.47 130 10.61

Philippines      89 7.05  84 6.50  98 7.72 105 8.57

Algeria 119 9.43  58 4.49  79 6.22 90 7.35
Malaysia       76 6.02  78 6.03  75 5.91 75 6.12
Japan        87 6.89  75 5.80  73 5.75 60 4.90
Thailand       68 5.39  67 5.18  46 3.62 60 4.90
Indonesia       47 3.72  46 3.56  41 3.23 40 3.27
World 1262     31   1293     32 1270 30 1225   28
Note: World share per type of dairy product is calculated on the overall total, including
cheese.

Source: PAO, 1999.
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Annex 6.5: International value flows of milk products (%)
Trade Flow 0221 0222 0223

AFR-APR 0.04 0.09 0.03

AM-AFR 0.17 1.75 0.02

AS-AFR 0.02                                     0
EU-AFR 0.29 6.12 0.24
OC-AFR 0.02 1.12 0.04

Total AFR 0.53 9.16 0.33

AFR-AM 0.01
AM-AM 2.91 5.49 3.15
AS-AM 0.02 0.04
EU-AM 0.23 7.1 0.88

OC-AM 0.19 4.21 0.53

Total AM 3.34 16.93 4.6

AFR-AS                       0 0.11 0.01

AM-AS 0.09 0.85 4.08
AS-AS 1.27 1.82 3.01

EU-AS 0.83 13.47 2.19
OC-AS 1.79 11.25 4.72

Total AS 3.99 27.65 14.03
AFR-EU 0.01
AM-EU 0.01 0.08 0.71

AS-EU 0.01 0.13 0.16

EU-EU 91.87 45.64 78.75

OC-EU 0.03                     0.1                    0.11

Total EU 92.07 46.04 80.04

AM-OC                                                          0                           0.07
AS-OC 0.01 0.01
EU-OC 0.01 0.22
OC-OC 0.07 0.18 0.70

Total OC 0.07 0.21                                   1
World 100 100 100 100 100 100

Source: Original, with TAS 1.0
AFR: Africa
AM: Americas
AS: Asia
EU: Europe
OC: Oceania.
Branch Description:  0221: Milk except concentrated, sweetened

0222: Milk concentrated, sweetened
0223: Milk products
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Annex 6.6: Cheese and Other Dairy products export value per
development areas 1993-1997

Cheese Other Dairy Products
% growth % growth

1993 1998 1993 1998

241  Cheese powdered, grated 221: Milk except concentrated, sweetened

Periphery 0.16 0.74 569.87 Periphery 0.93 1.43 74.66

Semi-periphery 1.62 3.60 226.80 Semi-periphery 2.64 3.61 55.82
Core 98.22 95.66 42.97 Core 96.42 94.97 12.53
Overall 46.79 Overall 100.00 100.00 14.26

242 Processed cheesse. whole 222: Milk concentrated. sweetened

Periphery 0.10 2.40 2404.99 Periphery 1.11 3.54 188.73
Semi-periphery 1.66 2.28 50.24 Semi-periphery 7.08 9.48 21.18

Core 98.24 95.32 6.04 Core 91.81 86.98 -14.27
Overall 9.29 Overall -9.50

243 Blue veined cheesse 223.  Milk products

Periphery 0.12 0.30 115.57 Periphery 0.49 2.00 457.27

Semi-periphery 33.18   37.72 13.69 Semi-periphery 3.02 6.17 178.34
Core 66.68 76.34 14.48 Core 96.49 91.82 29.57
Overall 14.36 Overall 36.16

2499 Other cheesse; curd 2491 Fresh cheese. unfermented

Periphery 0.05 0.66 1193.12 Periphery 0.06 2.43 5502.80
Semi-periphery 1.32 3.05 140.75 Semi-periphery 3.85 6.06 113.98
Core 98.63 96.29 1.97 Core 96.09 91.51 29.62
Overall 4.44 Overall 36.10

Notes: Periphery: Low and low middle income countries;
Semi-periphery: Upper middle income countries;
Core: High income countries
Source: PC TAS
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Annex 6.7: General inventory of input/output of production systems
(firms A, B, C)

Inputs Outputs
From To environment

Product From environ- To
System economy ment economy Water Soil Air Noise

1. Milk production
1.1 Stable Soil Milk Nitrite Solid waste Manurc Equipment
Dairy Millang Cattle Nitrate (manure) odour vibration

operations machme Water TS
Trailer truck                                          SS
Tractor BOD

COD
Total
Coliforms
Coliforms
faccal

2. Cheese production
2.1 Pumps for MOB Acid Sol
Unloading transporta- (BOD, solution NOX

tion COD) splashes CxHY
Plastic jars TS Solid waste Particles

Diesel SS Disposals Humus
Oil Bad
Grease odour

2.2 Homogeniser Solid waste Vibration

Storing Tubs or pots (container of the
Plastic jars and baling warehouse
Steel pot ofsupply) of storage
Plastic tanks

2.3 Boiler Solid waste S02 Pumps:
Pasteurisa- Pasteuriser (reimburse) NOx impeller
tion Bunker Liquid CxHY and motor

Diesel waste (oil) Particles noise
Methane Gas Soot Humus

Bad
smell
(diesel)

2.4 Rennet Whey MOB MOB S02 Noises

Coagulation, Curd (BOD, (BOD, NOx and

cutting, Aditives COD) COD) CXHY vibration

whey Refrigerator TS SST Particles

separation Cooler       SS SS Humus
Tents DS DS Bad

(different Fats odour

Sizes)
Agitator
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Annex 6.7 (continue)
Inputs Outputs

To environmen
Product From From To
System economy environ- econo- Water Soil Air Noise

ment my
2.4 Tanks, dif-

Coagulation, ferent types
cutting, whey  Heat
separation exchanger

Boiler
Methane
Gas
Bunker
Diesel

2.5 Moulds MOB MOB Noise and

Molding Compressor (BOD, (BOD, vibration
COD) COD) from cutting
SST SST machines and
SS        Ss                         transporting
DS DS molds from

Grease corrrpressor
2.6 Hydraulic MOB MOB Compressor
Pressing press (BOD, (BOD, noise

COD) COD)
SST SST, SS
SS    DS
DS Solid

waste (oil
filters from
pressing
machines)

2.7 Salt Organic Organic
Salting matter matter

Mineral Curd waste
Salt Lacbc

waste
2.8 Cooling Solid Cold room
Maturation rooms waste refrigerator

(residues noise
of cheese)

2.9 Packing Waste Liquid Toxic Noise from
Preparation machines water waste aerosols crushers and

Bascule Waint) particles conveyors
Trade-mark Solid           for
Containers waste brushing
Sukers (paper cheeses
Cardboard from con-
boxes tainers,

Adhesive packing
paper plastic

bags)
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Annex 6.7 (continue)
Inputs Outputs

From To environment
Product From environ- To
System economy ment economy Water Soil Air Noise
2.10 Detergent Water Waste, Compres- Toxic Corn-

aeaning, water, with sors filters, steam if pressor
Hygicne organic containers    they are noise

waste, of different using
disinfectants cleaning acid and
and cleaners agents) alka4ines

clea-ing
agents
Bad
odours
from

treatment
lagoons.

3. Commercialisation
3.1 Sales Coolers and Solid

waste
refrigerators. (containers
Steelyard packing,
Light Bulbs plastic bas-
Fluorescent kets, light

tubes bulbs,
fluores-

cent tubes)
3.3 Plastic Solid S02 Traffic

Distribution baskets. waste NOx noise

Cartons (containers CxHy from
Trucks with baling, Pariticles trucks

plastic Humus
refrigeration baskets) Foul

Diesel Smells

Oil (diesel)

Grease
3.4 Sales Freezers for Solid

exhibition waste
of products. paclang
Refrigera- (containers
tors plastic

Steelyard baskets
Bulb bulbs
Fluorescent fluorescent

Tubes light)



330 Annexes

Annex 6.7 (continue)
Inputs Output3

To                   To environment
Product From From environ- econo- Water Soil Air Noise
System economy ment my

3.5 Cleaning Detergents Water Sewage Corrosions

and waters of grounds
disinfec- with from over-
tants organic flow of

substan acid

ces, from solutions or
waste alkaline
disinfect- Solid
tants and residues
cleansers (filter of oil

of corn-
pressors

bottle of
different

agents

cleaners)

4. Consumption
4.2 Knife MOB Noise

Consumption Freezer (BOD, from

COD) refrige

rators

4.3 Final Containers Solid waste   Bad
disposal and labels (container smells

and for accu-

stickers) mulation
ofcon-

tainers

and

labels

Legends:
BOD: Biologic oxygen demand; COD: chemical oxygen demand; MOB: mass organic
biodegradable; TS: total solids; SS: sediment solids; DS: dissolved solids.
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Annex 6.8: Theoretically most important pollutant substances and
residues

Production
Classification factors

Stage/Source Contaminants

Water Soil Air Noise

1. Milk Production
1.1 Forage grown Herbicides (1) Insecticides (1) Herbicides (1)

Insecticides (1) Insecticides (1)
Fungicides (1) Fungicides (1)

1.2 Dairy operations TS (F), SS (F), ST (F), SS (F),
Suspend solids, Suspended, DS, MOB
DS, MOB (Q): (Q):
BOD, COD BOD, COD
Total coliforms (B) Total coliforms (B)
Coliforms faecal (B) Coliforms faecal (B)
Phosphorus(2) Organic material (F)

•Cow dung
•Residues of aliment

concentrate
Phosphorous (2)

2. Cheese production
2.3 Pasturisation CO, (02. Sol.

NOx
CxHY, Particles,
Humus, foul
odour

2.4 Pre-maturation, Whey: MOB: CO, Cll' S02,
coagulation, cutting, whey   ST (F), SS (F), Suspen(is •Waste from cheese NOX
separation. solids , DS, MOB (Q):         (Q) CxHy, Particles,

BOD, COD •Grease (F) Humus, Foul
Total coliforms (B) odours
Coliformes faecal (B)
Dctergents (Q) Detergents (Q)
•Phosphorous -Phosphorous
•Sodium -Sodium
•Others •Another
Quaternary ammonium Quatemary ammonium
and other disinfectants and other disinfectants
(Q)                 (Q)
Caustic soda and other Caustic soda and other
acid Q) acid Q)
Caustic soda and other Nitric acid (Q)
acid (Q) HC10 (Q)
HCIO (Q) Solids (F)
Solids (F) MOB like waste from

cheese (CD:
•BOD
•COD
Grease (F)
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Annex 6.8 (continue)

Production Classification factors

Stage/Source Contaminants

Water Soil Air Noise
3. Commercialisation
3.3 Distribution CO, CO:, SO:, NOX   Noise
Air: fuel for the trailer CXHY, Particles, pollution (dB)
trucks Humus, foul odour
Noise: Engines and muffier
of the tIUCks
3.5 Cleaning Detergents (Q)

•Phosphorus
•Sodiurn
I Other
Quaternary ammonium and
other disinfectants (Q)
Caustic soda and other acids
(Q) Nitric acid (Q)
HC 10 (CD
Solids (F)

References:
F = Physical contaminant
Q = Chemical contaminant
B = Biological contaminant
(1) Contaminants related to the use of pesticides in the harvest of forage for the cattle, mentioned

by Mattson (1999, p. 9) and impacts on the water, atmosphere and ground (terrestrial eco-
toxicity), following Heijungs et al. (1992).

(2)  Taken from Mattson (1999, p.  8).
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Annex 6.9: Classification and environmental profile per scenario
Firm A Firm B Firm C

Effect Effect Effect
scores Share scores Share scores Share

Human toxicity in air 0.000385 100 0.000403 100 0.0002693 100

Detergent (sodium
aluminium phosphate) 00 0 0 0 0
Phosphate 00 0 0 0 0
CO 00 0 0 0 0
SO2 4.8E-07 0.0012 3.6E-07 0.09 1.56E-07 0.06
NOx 6E-08 0.0156 5E-08 0.012 2.lE-08 0.0008

Herbicides
(Glyphosphate) 0.000099 25.71 0.0001 24.8 0.0000693 25.73

Insecticides (Endosulfan) 0.00028 72.72 0.000297 73.66 0.000196 72.77
Fungicides (Ipropdione) 0.0000055 1.43 5.8E-06 1.44 3.85E-06 1.43

Human toxicity in water 0.00105 100 0.000027 100 0.000797 100

Detergent (sodium
aluminium phosphate) 00 0 0 0 0
Phosphate 00 0 0 0 0
Herbicides
(Glyphosphate) 0.0000085 0.81 0.000009 33.33 0.000006 0.75
Insecticides (Endosulfan) 0.0000024 0.23 2.5E-06 9.26 0.000001 0.12
Fungicides (Ipropdione) 4.7E-07 0.04 5E-07 1.85 2.8E-07 0.03

BOD 0.001039 98.95 0.000015 55.56 0.00079 99.1

Human toxicity in soil 0.0614 100 0.0642 100 0.0447 100

Eutrophication
COD 0.00022 0.36 0.00021 0.32 0.0017 3.8

Phosphorus 0.0612 99.67 0.064 99.68 0.043 96.2

Phosphate 00 0 0 0 0
NOX lE-08 0.00002 9E-09 0.00001 3E-09 0.000007

Acidijication 4.56E-07 100 3.5E-07 100 1.49E-07 100
SO2 0.0000004 87.71 3E-07 85.71 1.3E-07 87.25

NOX 5.6E-08 12.28 5E-08 14.29 1.9E-08 12.75

Aquatic ecotoxicity 0.005 100 0.0053 100 0.003 100
Insecticides (Endosulfan) 0.005 100 0.0053 100 0.003 100
Terrestrial ecotoxicity 0.0075 100 0.00795 100 0.0045 100
Insecticides (Endosulfan) 0.0075 100 0.00795 100 0.0045 100
Water use 43.11 kg 100.0042.53 kg 100.00  6.16 kg 100
Farm operations 1.44 kg 3.34 1.53 kg 3.6 1.02 kg 16.56
Cheese producti6n 41.67 kg 96.66 41.00 kg 96.40 5.14 83.44

Energy use
Cheese production 0.616 KwH 100  0.431 KwH 100 0.0867KwH 100
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Annex 7.1: Inputs and outputs in Costa Rican baby vegetable chain
INPUTS SOURCE OUTPUTS TO

Economy Environment Stage Economy Environment
•Rotavator and •Soil and its SOIL •Soil prepared •Hydric erosion

tractor nutrients PREPARATION to be seeded •Destruction of soil
ploughing (sulfur, calcium •Mechanic and •Production clcments

·Diesel iron) animal traction in ·Bags and •Water pollution
•Animal ploughing packages •Emissions

tractlon •Egipcian plowing
ploughing •Fertilising

•Feritilisers
•Seeds •So il SOWING •Photosintctic

•Solar energy process

Organic and Hydrogen, carbon, FERTILISATION Improved Excess ofnitrogen
synthetic oxygen, nitrogen productivity bags and packages
fertilisers of plants
Granulated
fertilisers
•Herbicides OVERGROWTH Production Negative impact

CONTROL improvement on:

•Microllora and
microfauna

•Bioaccumulation
and persistence

•Water
•Garbage

•Plaguicides PLAGUES AND •Fungus, insects, •Bioaccumulation
DISEASES threadworm and •water
COMBAT general plague accumulation.

elimination •Human toxicity
•Better product •Persistence in soil
quality •Garbage

•Baskets and •Water HARVEST •Organic sediments
buckets plastic •Manual process ·Farm •Organic waste

•Plastic boxes •Collection of production •(02• SO2, NOx,
•Diesel products from farms HC
•Farm produce PROCESSING •Water pollution
Chlorin •Product reception, •Trays

•
Organic waste

•Electric energy washing, *CGi S02, NOx,
•Estereofon trays packaging HC
•Plastic
•Diesel
•Trays COMMERCIA- •Trays filled with  CO:, SO:, NOx,
•Electric energy LISATION baby vegetables   HC
•Diesel, vehicles ·Food stuffs
•Trays CONSUMPTION •Trays and plastic
·Foods (poymil) disposals

Source: interviewed growers, technicians and bibliography



R     Annex 7.2: Inputs inventory for baby vegetable production
In

Carrots Zuch./Scall Sweet corn Total inputs average2)                      2)                                 3)

Inputs Units1  Per Per Per Per Per Per Xkg x K kg
ha          ha         Ha           ha            ha ha product 3) product

Agricultural production
Seeds kg   4 to 6 2 to 4                            25

Calcium                                             kg 2.72 0.000109 2.72 0.000068 0.000071 0.000036
Diesel used by the tractor preparing the
soil ') Estimated 1 tank, 3 times during Gallon 65 0.003250 65 0.002600 65 0.001625 0.002519 0.001259
1 week
Chemical fertilizers
Fosnutre * Gallon 250 0.012500 300 0.003125 0.001563

Hidrocomplex *                                        L                                                               1 0.000025 0.000006 0.000003
Multiminerals * Gallon 250 0.012500 0.003125 0.001563

E    N-P-K
10-30-10 kg 181.4 0.009070 45 0.001800 0.003168 0.001584

o       N (4.5 kg x bag of 45 kg) 18.14 0.000907 4.5 0.000180 0.000317 0.000158

        P (3.5 kg x bag of 45 kg) 54.42 0.002721 13.5 0.000540 0.000950 0.000475
K (4.5 kg x bag of45 kg) 18.14 0.000907 4.5 0.000180 0.000317 0.000158
N-P-K 1244-12                              kg 90 0.002250 0.000563 0.000281
N (5.4 kg x bag of45 kg) 10.8 0.000270 0.000068 0.000034
P (21.6 kg x bag of 45 kg) 21.6 0.000540 0.000135 0.000068
K (5.4 kg x bag of 45 kg) 10.8 0.000270 0.000068 0.000034
Nutran *                                            kg 90 0.003600 0.001800 0.000900
Urea               kg 75 0.001875 0.000469 0.000234
Organic fertilisers
Fertiliser Ferti one *                                          kg 8 0.00(MOO 0.000100 0.000050
Fertiliser Ferti two *                                          kg 6 0.000300 0.000075 0.000038
Chicken manure                                           kg 90 0.003600 0.001800 0.000900
Kilol *                                                L                               1 0.000040 16 0.000400 0.000120 0.000060
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Carrots Zuch./Scall 4 Sweet corn Total inputs average4                                    4

Inputs Units                                                                                  3)1) Per Per Per Per Per Per Xkg xy; kg
ha ha Ha ha ha ha product product

Chemical plaguicides
Acephate   k  0.5 0.000025 0.000006 0.000003
Allethrin 0.5 0.000025 0.000013 0.000006

Atrazine      L 5 0.000125 0.000031 0.000016
Carbofuran     kg     6 5 0.000200 40 0.001000 0.000350 0.000175
L.amda cyphalothrin kg 0.0826 0.000004 0.000001 0.000001
Chlorothalonil                                     kg 3.5 0.000175 1 0.000040 0.000064 0.000032
Deltamethrin                                    G 500 0.020000 0.010000 0.005000
Etoprofos     kg 40 0.001000 0.000250 0.000125

  Fenamiphos     kg 20 0.001000 0.000250 0.000125

  Foxim      kg 60 0.001500 0.000375 0.000188

  Glyphosate     L
4 0.000160 0.000080 0.000040

Fetin hydroxide galon 0.25 0.000013 0.000003 0.000002
Imadacloprid Gms 145 0.005800 0.002900 0.001450

Iprodione     kg 2 0.000100 0.000025 0.000013
Kasugamycin    L  1 0.000050 1 0.000040 0.000033 0.000016
Linuron     kg  1 0.000050 0.000013 0.000006
Methomyl                                 L 0.6 0.000024 2 0.000050 0.000025 0.000012
Mancozeb     L 2 0.000100 16 0.000400 0.000125 0.000063
Maneb      L 2 0.000100 16 0.000400 0.000125 0.000063
Methamidophos    L 2 0.000080 0.000040 0.000020
Paraquat                                                                 L 1,5 0.000075 2 0.000050 0.000031 0.000016
Permethrin cm3 500 0.02000 0.010000 0.005000

Pendimethalin    L 2 0.000050 0.000013 0.000006

/0

:2
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Carrots Zuch./Scall 4 Sweet corn Total inputs average2)                                  3)

Inputs Units1, Per Per Per Per Per Per Ikg   x'Akg
ha           ha          Ha          ha           ha ha product 3) product

Propineb     kg 4 0.000200 0.000050 0.000025
Triazin     L 5 0.000125 0.000031 0.000016
Organic plaguicides
Feromonas applied to corn

1 Tablets 1 I 1 1 1 ?1       1      01      0
Transportation
Diesel used in the delivery ofthe
product. Daily deliveries are
estimated with transport capacity
of 40 boxes  of 15  kg each one and
combustible consumption of 4

0 gallons ofdiesel daily b) gallon 0.006667 0.003333

  Trays ofesteriofon, 20 trays x kg
Processing

of product daily Units 20.000000 1.000000
Plastic ofpolietileno, estimated
!/, m per tray ofbaby vegetables            m                                                                                                                                                                                1 0                       0.5
Plastic boxes to delivery estimated
700 units, with capacity to  15 kg Un its 0.06666667 0.06666667 0.06666667 0.066667 0.033333
each one C)

Water for washing the product
estimate 2 m3 by 4 packing houses m3 0.05 0.05 0.05 0.050000 0.025000
Chlorine for washing water                L 0.05 0.025000
Electric energy: Estimated average
consumption of one hour to dry
the products with a fan and later
another hour to weight in electric
bascules and to seal the trays in
electric machines d) KwH 0.094355



Annex 7.2 (continue)

Carrots Zuch./Scall Sweet corn Total inputs average M

4                   4

Inputs Per Per I K kg
1,                                                        Units

Per Per Per Per           x kg

ha ha Ha ha ha ha product  product

Consumption
Electric energy consumption to baby
vegetable cooking, estimated one hour
three times per week in a small disk of 1200
KwH 0.010417

*Commercial name, generic was not found (localised)
1) In input used depends on type of plagues, diseases, climate, soil conditions, farmers' cultural

practices, etc. The chemical group to which belongs each product is included
5        2, Data about yields, kg/ha is taken from bibliography, due to the farmers do not have such information.

 
Estimated yields are: carrots: 20,000 kg/ha; Zuchini/escallopines 25.000 kg/ha;
sweet corn 40.000 kg/ha (Montes 1993)

3) Even share in the tray per product estimated 25% each one

a) Average expenses in combustible is estimated per hectare of each product
b) Total expenses in combustible, estimating the use of five tracks to delivery three different products.

Includes transportation to the collect center, and later to the warehouses. Excluded are other kind of
tripS

c)    l  box of 15 kg = 0.0666 box per kg
d) Includes water consumption for washing of vegetables, cleaning of packing houses, and washing

of plastic boxes. 2 m3 /4 = 0.5  m    per plant, for washing  10 kg of product
(20 trays of'/2 kg) - 0.5/10 = 0.05 m'  per kg
Consumption of a fan: 1800 W, bascule and stick machine estimated: 12 KwH,
monthly consumption 35 KwH and 23,5 Kwh respectively

00

R
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Annex 73: Factors of equivalence for same substances and inputs by
impact category

Human Eco-
toxicity toxicity

Foto-

quimic
1 § 0       8 Acidifi- oxida-

Substance/         =        :::z„ :mn.Input Ge,PA< A tial tial

Nitrogen                N                                                                       0.42
Nitrogen oxides NO. 0.7 0.13

Nitrogen
dioxides NO: 0.7 0.13

Dinitrogen N:0 270
oxide
Carbon dioxide CO:         1
Sulphur dioxide Sol 1.2                                          1

Ammonium NH,  - 0.02 0.001 1.88
Phosphorus                  P                                                                                                  3.06
Atrazlne 6.7 0.57 3.2 5   150
Carbofuran 3.3 0.29 0.1 250
Chlorothalonil     11 0.95
Deltamethrin 3.3 0.29 1000

Etoprofos 110 9.5

Fenamiphos    67 5.7
Foxim
Glyphosate 0.11 0.009
Fetin hydroxide                                     67         5.7
Iprodione 0.11 0.009
Kasagamycin
Linuron                                                                        20
Mancozeb 0.67 0.057 2.9

Maneb 0.67 0.057    1.1 2.9
Methomyl 1.1 0.095
Methamidophos                                                          59
Paraquat      8.3 0.71 5.9

Permethrin 0.67 0.057 710
Triazin                                                                           17              1.4
Estereofon
(benzene) 0.029
Polietileno
(etileno) 1.000

Plastic boxes

Source: Heijungs et al. (1992: pp. 66-8D

Emission factors established by the World Health Organisation*
Combustibles Col Particulas S02 NO. HC CO

Gasoline 2240 1.49 OA 7.67 10.8 28.09

Diesel 2660 2.04 1.61 9.33 2.21 36.9

* When multiply liters divided by 1000, metric tons of each contarninate are obtained
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Samenvatting

Het doel van dit onderzoek is het ontwikkelen van een methodologie voor
het ontwerpen van beleid ter versterking van de lange termijn concurrentie
positie van agrobusiness bedrijven in ontwikkelingslanden. Hierbij dient de
toenemende integratie van economische activiteiten van die landen in de
globale productie- en handelsketen en de milieu effecten in aanmerking te
worden genomen. In het geval van Costa Rica is er nooit een duidelijke
strategie geweest, gericht op de hele agrobusiness sector. Noch de import
substitutie strategie van de jaren 60 en 70, noch het specifieke sector
beleid, zorgden voor een duurzame basis voor brede ontwikkeling van deze
sector. In plaats daarvan waren landbouw exporten geconcentreerd bij een
paar producten uit de eerste verwerkingsfase van de keten, zoals koffie en
bananen. Bescherming van de op de binnenlandse markt gerichte productie
van boeren en landbouwers, leidde tot de opkomst van eenvoudige
productie activiteiten met een lage toegevoegde waarde aan intermediaire
en eindproducten.

Het antwoord op de internationale economische crisis van de jaren 80
was de diversificatie van de exporten, maar men bleef toch nog sterk
georienteerd  op de traditionele landbouwgrondstoffen. De strategie bleef
in eerste instantie beperkt tot de exploitatie van natuurlijke hulpbronnen en
goedkope arbeid. De sterke internationale concurrentie gaf echter aan dat
concurrentie vermogen gebaseerd op deze strategie niet meer voldeed. De
ontwikkeling van geglobaliseerde productie-, commercialiserings- en
investeringsnetwerken bepaalt veel van de dynamiek van de nationale
agrobusiness ketens. De in dit onderzoek ontwikkelde methode is
gebaseerd op de globale ketenaanpak, verrijkt met nieuwe inzichten uit
handelstheorieen, systemische concurrentie analyse en milieugerichte
levensscyclus evaluatie (LCA).

Zo verklaren de zogenoemde nieuwe handelstheorieen waarom markten
in de keten gewoonlijk imperfect markten zijn, marktcotirdinatie plaats
vindt en marktstructuren normaliter tussen volledige integratie en vrije
concurrentie in liggen. Het concurrentie vermogen van bedrijven binnen de
ketens wordt geacht het resultaat te zijn van activiteiten op minimaal drie
niveaus: international, nationaal en binnen het bedrijf. Daar globale ketens
op verschillende locaties opereren, geeft de toepassing van LCA de
mogelijkheid van een systemische aanpak van de negatieve milieu effecten.
Hiermede kunnen de gevolgen op kritieke punten in de hele productie- en
handelsketen worden verminderd.

Een belangrijk criterium voor het uitstippelen van beleid binnen een
globale keten ligt in de aard van internationale integratie van de nationale
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deelnemers: als leverancier van grondstoffen, intermediaire of
eindproducten of als ontvanger van buitenlandse investeringen.

De hier ontwikkelde benadering maakt het mogelijk om strategische
richtlijnen vast te stellen voor beleid gericht op verbetering van de kwaliteit
van deelname van een land en zijn landbouwsector in de keten. Dit geeft
een bredere kijk op de rol en positie van de nationale agro-industrie in de
hierarchie van de internationale keten. Het geeft aan waar deze positie
wordt aangetast door de marktmacht van andere deelnemers in de keten.

De meest winstgevende productie hoeveelheid en kwaliteit in de keten
kunnen worden geTdentificeerd met deze methode, wat kan leiden tot beleid
ter ondersteuning van de organisatie van keten netwerken. Ook kan men
veranderingen evalueren in de internationale keten orientatie die oorzaak
kunnen zijn van wijzigingen in het concurrentievermogen van de
deelnemers in de nationale ketensegmenten. De toepassing van LCA
bevordert de invoering van milieubeheer in de ketenorientatie. De hier
ontwikkelde methode is toegepast op de Costaricaanse koffie, kaas en
minigroenten sectoren om enerzijds comparatieve concurrentie en
duurzaamheids indicatoren te ontwikkelen en anderzijds de gevolgen te
evalueren van op deze ketens gericht economische beleid.

Voor ieder product zijn mogelijke trajecten geTdentificeerd voor positie-
verbetering in de keten. Deze blijken sterk te worden beTnvloed door de
strategieen van nationale ketenleiders. Voor de koffie zijn de drijvende
krachten de grote multinationale branders en de detailhandel in
ontwikkelde landen, terwijl voor kaas en minigroenten dit respectievelijk
de belangrijkste Costaricaanse melkverwerkende co6peratie en de
Californische supermarktketens zijn.

De strategieen van de meest invloedrijke mondiale ketenteiders zon
voor de koffieketen vooral gericht op de controle van consumenten
markten. Dit gebeurt door middel van kwaliteitseisen, melanges en
reglementering van de toelevering van grondstoffen, door de branders en de
grote supermarkten in ontwikkelde landen.

Voor kaas heeft de belangrijkste melkco8peratie in Costa Rica de
controle door middel van prijsbeleid, regels en standaarden voor de melk
leveranciers. Supermarktketens in de VS domineren de globale
productieketen voor groenten in het algemeen en minigroenten in het
bijzonder. Protectie in de ketensegmenten van ge-mdustrialiseerde landen
kwam over het algemeen op om de eigen grote en invloedrijke bedrijven in
de keten te beschermen.

In de nationale keten zijn de krachten die de keten beheersen, vaak nauw
verwant aan buitenlandse opkopers, behalve in het geval van de kaas
sector. Bij het onderzoek naar de bronnen van het concurrentie vermogen is
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een systemische benadering gehanteerd, gericht op de activiteiten op meso
niveau. Gebleken is dat de activiteiten van sectorale producenten
organisaties het concurrentievermogen sterk kunnen doen toenemen. Met
behulp van LCA technieken kunnen de meest schadelijke milieu effecten in
de keten worden geidentificeerd om bij het beleid in aanmerking te worden
genomen. De vraag naar betere milieu- en gezondheidsvoorwaarden zal
van de kant van consumenten en het intermediaire bedrijfsleven blijven
toenemen. Deze worden zodoende deel van concurrentie criteria.

In alle drie gevallen hebben wij door gebrek aan betrouwbare data de
LCA maar gedeeltelijk kunnen toepassen, terwijl de afzonderlijke
behandeling van de milieu- en socio-economische aspecten onze analyse
heeft beperkt. De hiermee verla'egen indicatoren zijn echter wel toereikend
voor het bepalen van sectoraal beleid. De belangrijkste milieu effecten in
de koffieketen zijn te vinden in de landbouw- en de eerste
verwerkingssegmenten in exporterende landen, alsmede in de
eindconsumptie fase in de importerende landen.

In de kaasketen vindt men de meest schadelijke milieu effecten in de
verwerking, terwijl voor minigroenten deze in de teelt worden gevonden.
Kennis van de imperfecte marktstructuren en ketendynamiek vergemak-
kelijkt de keuze van instrumenten die de positie van deelnemers in de keten
kunnen verbeteren. Het blijkt dat sectoraal beleid het vermogen tot
verbetering van de concurrentie positie in het nationale deel van de keten
kan versterken. De resultaten die deelnemers behalen en de moeilijkheden
die ze tegenkomen, moeten zorgvuldig worden afgewogen, voordat
beleidsmaatregelen worden genomen. Belangrijke veranderingen in de
geografische ligging van de ketensegmenten worden niet verwacht voor de
koffie en minigroenten. Daarom zal het moeilijk zijn door middel van
functionele upgrading verbeteringen in te voeren. Toenemende markt-
segmentering geeft wet de mogelijkheid om de producten van de nationale
ketens te upgraden, doch voornamelijk nog als grondstoffen (b.v. de
premies voor Arabica koffie, schaduwteelt, organische of Fair Trade
koffie). De kaasketen geeft meer mogelijkheden omdat hier de
eindproducten kunnen worden verbeterd. Men kan niet alleen gestanda-
riseerde kaas verbeteren, maar deze onderscheiden naar oorsprong. Hierbij
dienen ook de marktkanalen voor de export te worden verbeterd. De
controle van nationate ketensegmenten door multinationale bedrijven is een
probleem geworden, omdat deze minder aandacht geven aan de kwaliteit
In alle drie gevallen is de rol van codperaties en associaties van verbouwers
belangrijk gebleken bij het handhaven van de controle over het nationale
productie apparaat. Dit is van belang voor het ontwerpen van verbeterings-
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strategieen die niet dezelfde hoeven te zijn als de gebruikelijke strategiean
van de intemationale ketenleiders.

Deelnemers in de keten uit ontwikkelingslanden moeten proberen om de
consumentenmarkten te bereiken, met merknamen en het aanbieden van
bepaalde goed betaalde gespecialiseerde diensten aan de verschillende
ketensegmenten. De agrobusiness is een typisch geval waar de nationale
deelnemers uit ontwikkelingslanden voornamelijk leveranciers van grond-
stoffen zijn, zoals groene koffie en minigroenten. Dit is echter slechts 66n
mogelijkheid van deelname in globale ketens. Het in complexe
verwerkingssystemen ontwikkelen van eindproducten kan ook een
mogelijkheid zijn voor de toekomst. Dit is min of meer het geval bij verse
kaas en de nationale zuivelsector in het algemeen.

De hier ontwikkelde methode van de uitgebreide productie- en handels-
keten is een geschikt instrument gebleken om beleidsprioriteiten te stellen,
begrippen als systemisch concurrentievermogen te operationaliseren en de
institutionele voorwaarden voor beleidsmaatregelen te bepalen. Zo wordt
tegenwoordig aan horizontaal beleid een hogere prioriteit toegekend dan
aan verticaal beleid. Het eerste maakt geen onderscheid tussen de
verschillende sectoren en betreft bijvoorbeeld de algemene versterking van
de technologie, kwaliteit en innovatie. Maar complementair verticaal beleid
en strategieen op ketenniveau zijn vereist om de systemische effecten  in de
keten te versterken. Overheid en ketenorganisaties dienen dit beleid te
ondersteunen. De laatste zijn van strategisch belang voor het ontwerpen
van policies en de co8rdinatie in de keten, in het bijzonder als kleine en
middelgrote boeren ofbedrijven hierbij betrokken zijn.

Onze uitgebreide ketenaanpak is zeer geschikt voor het beleid op meso
niveau omdat de activiteiten van alle deelnemers uit de productie, handels-
en dienstensectoren van de keten worden bestudeerd. Dit zal ten eerste de
agenda voor beleid verbreden omdat het bepalen van upgrading activiteiten
gerelateerd moet zijn aan de performance van de gehele agrobusiness keten
in plaats van de afzonderlijke bedrijven opgedeeld in sectoren. Daarom
moeten de indicatoren van de structuur en dynamiek van de nationale en
internationale ketensegmenten, de nationale comparatieve voordelen,
innovaties, milieueffecten en andere, in aanmerking worden genomen om
mogelijke strategiean te evalueren.

Ten tweede maakt de methode het bepalen van mogelijke trajecten voor
upgrading meer expliciet. Algemene en dynamische trends in de globale
productieketens verschaffen nieuwe mogelijkheden voor upgrading, maar
kunnen ook leiden tot positieverlies. Ketenorganisaties zijn het meest
geschikt om de specifieke beleidsstrategie te ondersteunen die vereist is om
het concurrentievermogen te handhaven of te verbeteren. Ook dit is zeer
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relevant voor kleine en middelgrote bedrijven in de bovenstroomse keten-
segrnenten.

Omdat de agro-industrie in ontwikkelingslanden doorlopend wordt
bedreigd door overproductie en dalende prijzen en dit ook in de toekomst
er niet beter op zal worden, is er de noodzaak de ontwikkeling van
reguleringsmechanismen te overwegen. Controle op de toelevering in
termen van volume en kwaliteit kan belangrijk zijn. Bepaalde (tijdelijke)
invoerbeperkingen kunnen nodig zijn, maar moeten ook niet leiden tot het
ontstaan van monopoliewinsten die het concurrentievermogen negatief
kunnen beTnvloeden.

In een situatie waar over de toegang tot markten wordt onderhandeld
door middel van verschillende regionale overeenkomsten, is gezamenlijk
optreden vereist van upstream en downstream segmenten van agrobusiness
ketens. Het zoeken naar nieuwe markten betekent dat men moet leren van
belangrijke en grote kopers en moet zoeken naar (strategische) allianties.
De informatiestromen over nieuwe benedenstroomse markten dienen de
bovenstroomse deelnemers in de keten tijdig te bereiken.

De grotere deelname van nieuwe sectoren in alle segmenten van de
productieketen is een nieuwe uitdaging voor de agroindustrie in
ontwikkelingslanden. Hun concurrentievermogen wordt beYnvloed door
deelnemers in alle segmenten en niet alleen door de prestaties van de
nationale landbouw. Daarom zijn twee aanbevelingen van bijzonder
belang. De eerste is om zich te realiseren dat agrobusiness niet synoniem is
aan agroindustrie, maar het geheel aan gecoardineerde activiteiten en het
handelen van de deelnemers weergeeft in de integrale productie- en
handelsketen. Ten tweede, dient het ondersteunend kader van de
agribusiness in ontwikkelingslanden verder te reiken dan de traditionele
agrarische instituties. Dit betekent dat bij de behandeling van de
institutionele dimensie van de agrobusiness ketens, zowel nationale als
internationale instituties moeten worden betrokken die de verschillende
ketensegmenten kunnen bernvloeden. Er dient een alomvattend netwerk te
komen voor de samenstelling en ondersteuning van beleid op deze
gebieden, waarbij de aanpassing of integratie van publieke en private
instellingen nodig is om de operaties in de keten te ondersteunen.
Horizontaal beleid om imperfecties op falende informatie, technologie,
krediet en andere markten tegen te gaan, zal moeten worden gecompleteerd
met verticaal georienteerde acties om resultaten te bereiken die leiden tot
duurzame ontwikkeling. Daarom moet de vestiging en co8rdinatie van
ketenorganisaties worden aangemoedigd. Waar geen organisaties zijn,
moeten ze worden gepromoot, waar zij bestaan moeten ze worden
versterkt, waarbij rekening moet worden gehouden met de heterogeniteit
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van bedrijven en verbouwers op de verschillend niveaus van de keten.
Ondanks dat belangen kunnen verschillen zijn basisovereenkomsten nodig
om het concurrentie vermogen duurzaam te versterken.

Onze uitgebreide ketenmethode heeft tenslotte het gewicht getoond van
de drijvende kracht in de keten, strategische allianties en de rol van de
overheid en andere instituties ter ondersteuning van hun industrieen.
Hierbij is eveneens aandacht geschonken aan strategieen van multi-
nationale ondernemingen en beleid van ontwikkelde landen. Liberalisering
wordt voorgesteld als de beste optie voor kleine landen die geen invloed
kunnen uitoefenen op de internationale markten. Maar het opzetten van
succesvolle ontwikkelingstrajecten is niet noodzakelijkerwijs het resultaat
van vrije marktwerking alleen, zoals is bewezen door deze globale
productie- en handelsketen aanpak. Deze aanpak geeft een evaluatie van
alle relevante socio-economische en milieu effecten die van invloed kunnen
zijn op het duurzame concurrentievermogen van de agrobusiness in
ontwikkelingslanden.
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for policy design that enhances the long-term competitiveness of
agribusiness in developing countries. The development of globalised
production, commercialisation and investments networks, determines
much of the dynamics of national agribusiness chains. For new policy
design the global chain approach has been extended with recent
methodological advances of trade theories, systemic competitiveness and
environmental life cycle assessment.

This method has been applied to the Costa Rican coffee, cheese and baby
vegetables sectors, in order to develop comparative competitiveness and
sustainability indicators, and to examine the impacts of economic policies
in these chains. Possible upgrading trajectories have been identified,
which are very much related to the strategies of global and national chain
governance agents. For coffee these are the big roasters and retailers in
developed countries, while for cheese and baby vegetables one finds
respectively the main Costa Rican milk processing co-operative and the
Californian supermarket chains.

The environmental hot spots in the chains have been localised for policy
making because environmental and health requirements will increase due
to demands of consumers and intermediate businesses. Knowledge of
imperfect market structures and chain dynamics helps to prioritise the kind
of upgrading, which national chain agents may develop. The control of
domestic chains by multinational firms could become a problem.
Developing countries' agents should try to gain access to final
consumption markets, branding and the provision of certain specialised
services to different agribusiness chain segments. The extended
commodity chain method is an appropriate tool to prioritise policies,
operationalise systemic competitiveness concepts, and address the
institutional arrangements for implementation.
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