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Summary 

This paper is a background document for the participants of a project organized 

by DG Environment of the European Commission and Telos, Tilburg University, 

the Netherlands on the topic of ‘Sustainability Monitoring of European Cities’. The 

document explores perspectives and pitfalls as a first step to engage in a joined 

monitoring project with 64 European Green Capital Award (EGCA) applicant cities 

which will result in a report in the course of 2015. Working jointly with a common 

list of some 100 indicators, as presented in Annex 8 of this paper, will allow 

insights and conclusions up till now impossible to arrive at.  

 

This document illustrates for the group of 64 EGCA applicant cities a possible 

result of the monitoring study at hand. For a selection of 20 cities from the group 

of 64 cities, data covering nearly 60 indicators have been collected and 

sustainability scores have been tentatively calculated to illustrate the potential 

outcome of the more elaborate exercise at hand. Examples of such results are the 

impact of factors such as city size, GDP/capita and city typology on environmental 

and the broader sustainability performance of cities. In particular shrinking cities 

and agricultural cities have to deal with lower overall sustainability scores. 

Wealthy cities studied seem to score above average on economic, social as well 

as environmental sustainability.  

 

More cities with more data will enable a ‘triangulized’ (3-P) comparison which will 

help the identification and validation of a city’s characteristic developmental 

qualities, opportunities and challenges vis a vis an European platform of cities. In 

this way simple sector interest can be trespassed and an outlook beyond one 

dimensional statistics can be generated. It will inform and sharpen the public 

debate about a city’s specific quality and developmental position in a direction 

which matters. The study may show how environmental sustainability can on the 

long run only improve in conjunction with a well-designed improvement of the 

social and economic sustainability of the city. 

 

The extended monitoring study report, due spring 2015, can lead to essential 

recommendations to European, national and municipal authorities to promote 

sustainable development in a way that amongst others respects the uniqueness of 

the challenges of each individual city in Europe.  
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1 Why exploring sustainable city 

monitoring? 

1.1 The growing need for urban sustainability monitoring 

International treaties in the field of environment and sustainable development 

have forced nations and EU member states to monitor the implementation of 

these agreements. National organizations for monitoring and statistics, 

EUROSTAT, ESPON, the European Environment Agency, ISPRA, etc. have been 

active in this field for years which has resulted in elaborate overviews of the 

environmental, economic and social performance of EU member states and the 

EU as a whole. Yet, at the city level a similar integrated data base is still under 

development and difficult to organize. Cities and municipalities are not obliged to 

collect data according to a standardized methodology that allows European-wide 

comparison and benchmarking. At the same time implementation of policies is 

recently more and more decentralized to the municipal level and it becomes 

widely recognized that cities play a crucial role in the implementation of many EU 

and national policy initiatives. Cities themselves also take sustainability initiatives 

such as demonstrated by the World Mayors Council on Climate Change
1
 and 

ICLEI, Local Governments for Sustainability
2
.  The need for a well-organized 

urban sustainability monitoring is only growing as a result of these developments. 

 

1.2 What is a city 

A first issue to clarify in order to arrive at a consistent urban sustainability 

monitoring is how a city is defined. DG Regional and Urban Policies published, in 

cooperation with the OECD, such a definition of a city and its implications for EU 

cities.
3
 In this report, Cities in Europe, The New OECD-EC Definition by Dijkstra 

and Poelman (2012), cities are defined as municipalities with more than 50,000 

inhabitants. Furthermore cities are considered to be based on high density grid 

cells that form collectively an urban center. The urban center and those 

surrounding municipalities that share at least half of their population with the 

geographical urban center are considered to form a city. The document gives 

_______________________________________________________________________________________________ 
1 http://www.worldmayorscouncil.org/home.html 
2 http://www.iclei.org/ 
3 http://ec.europa.eu/regional_policy/sources/docgener/focus/2012_01_city.pdf 
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more specific details on the application of these general rules. Subsequently, 

Larger Urban Zones are defined as consisting of the city and its commuting zone. 

The resulting outcome is presented in table 1.   

 

Table 1.1 City types (sizes in population) in the EU (Dijkstra and Poelman, 2012) 

 

 

Type Population Sizes Number of EU Cities 

Small     50,000    –     100,000 410 

Medium   100,000    –     200,000 261 

Large   250,000    –     500,000  71 

XLarge   500,000    –  1,000,000  38 

XXLarge 1,000,000   –  2,000,000   24 

Global City    more than 5,000,000   2 

Total 806 

 

 

1.3 Current efforts to monitor city sustainability 

Sustainability monitoring of cities is not totally absent. Sub-aspects of 

sustainability monitoring, including climate and environmental issues, have been 

developed. Separately, socioeconomic developments have traditionally been 

measured and reported. But an integrated environmental, economic and social 

monitoring is not yet systematically taking place. Several, mostly voluntary, 

initiatives for more or less integrated sustainability monitoring of European cities 

are underway. An example is the Reference Framework for European Sustainable 

Cities (RFSC)
4
, an online toolkit to help cities promote and enhance their work on 

integrated sustainable urban development which was initiated since the Leipzig 

Charter of May 2007 by amongst others the Member States and the European 

Commission (EC).  

Another example is the process leading to the yearly selected European Green 

Capital Award
5
 for a city which was launched in 2008 by EC DG Environment 

after an initiative of 15 European cities in Tallinn, Estonia in 2006. The awarded 

city is committed to ambitious goals and shows consistent records of achieving 

high environmental standards and therefore can act as a role model to inspire 

other cities.  

A longer pursued broad monitoring instrument at European urban level is the 

Urban Audit, carried out by EUROSTAT for EC DG Regional and Urban Policy 

with the help of amongst others the national statistics organizations. A first pilot of 

the Urban Audit started in 1999.
6
 The Urban Audit assesses socioeconomic urban 

conditions across cities in the EU and for this purpose collects data every three 

_______________________________________________________________________________________________ 
4 http://www.rfsc-community.eu/about-rfsc/rfsc-at-a-glance/ 
5 http://ec.europa.eu/environment/europeangreencapital/about-the-award/ 
6 http://epp.eurostat.ec.europa.eu/portal/page/portal/region_cities/introduction and  

http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/publication?p_product_code=KS-BD-04-002 

http://epp.eurostat.ec.europa.eu/portal/page/portal/region_cities/introduction
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years to help ‘improve the attractiveness of regions and cities as one of the 

priorities targeted by the renewed Lisbon Strategy and the EU’s strategic 

guidelines for cohesion policy for 2007-2013’. The first round of data collection 

took place in 2003/2004, followed by similar rounds in 2006/2007, 2009 and 2011. 

In 2009 329 variables were collected for 323 EU cities. However, not all Member 

States have fulfilled their commitments to provide data. Parallel to the Urban Audit 

data collection, in December 2006 and again in November 2009, a perception 

survey was conducted in 75 cities in the EU-27. The outcome is published in 

EUROSTAT’s Regional Yearbooks. Together with the websites of cities 

themselves the Urban Audit data are at present main sources of publicly available 

data on sustainability of EU cities.   

 

An example of private environmental sustainability reporting was published in 

2009 by Economist Intelligence Unit, sponsored by Siemens (Watson, Shields 

and Langer, 2009).
7
 This European Green City Index for 30 leading European 

cities is based on assessing 30 environmental indicators and offers a tool to 

enhance the understanding and decision-making abilities of all those interested in 

environmental performance.  

 

1.4 Functions of urban sustainability monitoring 

As shown above, monitoring and reporting on sustainability of EU cities will 

support a number of important functions, such as: 

 Assessing progress in improving urban sustainability;  

 Identifying mutually supportive interactions between the environmental, social 

and economic domains of local policy making and development;   

 Benchmarking cities of a similar sustainability typology to identify possible 

enhancing or restricting conditions that can be considered for policy actions in 

the context of the Lisbon Strategy and other community policy areas such as 

cohesion, participation, recycling, mobility, CO2 emission reduction, etc.; 

 Identifying key elements of a city’s identity in comparison with characteristics of 

neighboring cities; 

 Studying interactions between the geographical scales of urban activities and 

their impacts, to identify key parameters for improving urban sustainable 

development;  

 Identifying role models in certain categories of cities; 

 Promoting governance approaches that support local governments in 

enhancing sustainability; 

 Stimulating all cities concerned to participate in the data collection and outcome 

sharing; 

 Identifying recommendable improvements of the Urban Audit process in view of 

sustainable development promotion; 

 Supporting other decision-making tools of all concerned in improving urban 

sustainable development.       

 

_______________________________________________________________________________________________ 
7 http://www.siemens.com/entry/cc/features/greencityindex_international/all/en/pdf/report_en.pdf 
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This paper will first discuss in Chapter 2 how to organize improved sustainability 

monitoring of European cities. Chapter 3 describes Telos’ look at a best possible 

monitor for municipal sustainability. Chapter 4 subsequently illustrates possibilities 

and pitfalls, while moving towards integrated municipal sustainability monitoring 

by including efforts of cities that applied for the Green Capital Award. Chapter 5 

looks, based on experiences in The Netherlands with a national monitor of the 

sustainability of municipalities (Zoeteman et al., 2014), into EU sustainable city 

typologies which can  help overcome the one-sidedness of just ranking cities 

according to their sustainability scores and not taking into account e.g. historical, 

socioeconomic and geographical differences between cities. Chapter 6 briefly 

discusses the potential of integrated sustainability monitoring for participating 

cities. Chapter 7 finally discusses how to arrive at harvesting the common 

potential of this joint project.  
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2 Organizing the explorative process 

Monitoring sustainability of European cities and comparing the outcome provides 

in itself the start of a learning process. As stated before, just ranking cities is not 

enough to arrive at a relevant assessment of challenges and at improved 

effectiveness of solutions applied by local authorities. Moreover, such a motoring 

instrument will be much more useful when developed on the basis of a joint 

exploration of researchers and government representatives. The researchers of 

Telos, Tilburg University therefore position themselves as facilitators for 

government and Commission authorities involved to design and execute a best 

possible monitoring exercise. Such a monitoring exercise should allow to assess 

integrated sustainability approaches in a fair and meaningful way, not in view of 

general scientific findings alone but particularly and primarily to serve local 

governance needs.  

 

The starting point for the EU wide monitoring project has been described in an 

invitation letter of DG Environment for an envisioned workshop at 25 September 

2014 in Brussels (see Annex 1 for the invitation mail from DG ENV) which referred 

to an approach followed in the National Monitor of Sustainability of Dutch 

Municipalities 2014 that has been published March 2014 (Annex 2).  

 

Beginning September it became clear, however, that although the cities invited 

were willing to participate in the study, many of them were, due to the relative 

short notice and the intervening summer holidays, unable to attend the planned 

workshop. Therefore it was decided to skip the workshop as a preparatory step 

and proceed directly to sending the participants a list of indicators for which they 

were invited to provide data.  

 

Such a list of indicators could not be directly derived from a similar list in the Dutch 

study. Therefore this document will describe steps that were followed to arrive at  

an indicator list suitable at the EU level.    

Issues to deal with before arriving at a EU-level list, include for example: 

 The scope of the sustainable development concept (e.g. only environmental 

issues or all three sustainability pillars [People, Profit and Planet]; with or 

without local governance aspects; etc.); 

 The main themes to be included in the three pillars; 
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 Key indicators per theme for which all participating cities can and will provide 

data; 

 The relevant typology of cities to assess their sustainability performance; 

 The most meaningful types of results and relations for the participating cities; 

 The way the outcome will be communicated. 

The value of the approach and practical ways to make such an instrument 

operational at the EU level will be illustrated in the following chapters. Based on 

these experiences a list of indicators for urban sustainability monitoring at EU 

level is presented.    
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3 Prototyping a city sustainability 

monitor at EU level 

Telos has followed in the Dutch National Monitor for municipal sustainability an 

integrated approach including the 3 Pillars of sustainability but still excluding 

governance aspects. The latter is included though in the framework provided by 

the Reference Framework for European Sustainable Cities (RFSC). Yet, it is 

difficult to obtain data on governance aspects of cities.  

 

3.1 The RFSC Framework and sustainability requirements 

The RFSC has defined 25 general requirements for the European sustainable 

city. Most of these requirements refer to the 3P’s, such as ‘reinforce the 

attractiveness of the city/region; ensure city connectivity and the provision of 

efficient infrastructures; meet the needs of the population in terms of employment 

types and access and jobs; ensure that everyone can benefit from a good level of 

education and training; promote social inclusion and access to opportunities for 

everyone; reduce pollution; reserve and promote the high quality and functionality 

of the built environment, public spaces and urban landscape’. Additionally, some 

eight general requirements refer to governance aspects, such as ‘develop an 

integrated vision for the sustainable development of your city; organize the 

management structures of your city to achieve sustainable urban development; 

and monitor and evaluate progress’. 

 

3.2 The Telos, Tilburg University framework prototype 

In the Dutch National Monitor 19 sustainability themes, called stocks, with related 

sustainability requirements have been included for the 3 P’s, called here 3 

Capitals. These are listed in table 3.1 and have been refined over the past 10 

years by Telos (Hermans, Haarmann, Dagevos, 2011; Zoeteman, 2012). 

 

General sustainability requirements for the stocks listed in table 3.1, as used in 

the Dutch National Monitor, are presented in Annex 3. 
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Table 3.1 Sustainability themes (Stocks) for each pillar (Capital) used in the Dutch National Monitor 

 

Socio-cultural Capital Ecological Capital Economic Capital 

Social cohesion Soil & groundwater  Labor  

Participation Air  Spatial local factors for 

businesses 

Health Surface water Economic structure 

Arts and cultural heritage Nature & landscape Infrastructure & mobility 

Safety Energy & climate Knowledge 

Residential environment Waste & resource materials  

Education Annoyance & calamities  

 

Subsequently, the sustainability requirements are operationalized by considering 

stock dependent indicators. The actual values for these indicators are compared 

with their sustainability objectives as shown in table 3.2. In the Dutch National 

Monitor Telos has defined the sustainability objectives for all 90 indicators used. 

These indicators are listed in Annex 4. Scores per indicator are expressed as % 

achievement of the sustainability objective.  

 

Table 3.2 The process of developing indicator objectives in the Dutch National Monitor 

 

Term  Description 

Capital The three essential parts, subsystems of the total social system: the 

ecological, socio-cultural and economic part 

Stock  The essential elements which together determine the quality and 

quantity of a pillar 

Requirements The long-term goals which are formulated for the development of a 

theme. 

Indicators Measurements which can be used to operationalize the 

requirements. 

Objectives Set of standards to assess indicator values from a  sustainability 

point of view.  

 

 

The % achievement scores of individual indicators are summarized for each stock 

and the total of stock scores determines subsequently the capital score. The 

mean of the 3 capital-scores finally determines the total sustainability score of a 

city which varies in principle between 0-100%. 

 

Within the ecological capital of sustainability, quality objectives for indicators of 

the air, water, soil, biodiversity etc. stocks have been developed in EU directives 

and can be relatively easily translated into long term sustainability objectives at 

city level. Also the experiences of applicant cities for the Green Capital Award are 

helpful for this purpose.  
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For the stocks of the social and economic capitals it is not as easy to deduce 

sustainability objectives at indicator level. Local governments may choose to 

develop their own objectives for such indicators. However, for an EU-wide 

comparability of cities it is needed to also apply common objectives at the 

indicator level. 

 

3.3 The step from theory to practice 

In the case of an EU monitor for sustainability of cities similar stocks and 

indicators as discussed above have to be identified. The Telos approach for the 

Dutch National Monitor may be helpful in selecting these stocks and indicators. 

Ideally more stocks can be added as well as more indicators to further detail the 

assessment of these stocks. However, a key prerequisite for indicator selection is 

the availability of data for these indicators for all cities included in the monitoring 

study. Particularly the requirement to include data for all cities studied limits the 

total number of stocks and indicators. A possible practical approach to this 

challenge will be discussed in the next chapters.    
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4 A practical illustration of 

sustainability scoring based on 

publicly available data for a 

selection of Green Capital Award 

applicants 

In this chapter the possibilities and pitfalls in collecting data for the Green Capital 

Award cities will be demonstrated. As most applicants have not published the data 

they collected for their award application, the exercise presented in this chapter is 

based on publicly available data from e.g. the Urban Audit, city websites and other 

publications. 

 

From here on we will apply the terms Pillar instead of Capital, and Theme instead 

of Stock to avoid confusion as the word Capital is already used for the Green 

Capital Award.   

 

This chapter will discuss a group of cities selected for this illustration exercise, the 

themes and indicators used, and the found availability of data. Subsequently, 

possible outcomes of this type of exercise are discussed. Finally a practical data 

questionnaire to be used in this project will be proposed.      

 

4.1 Selection of cities for the illustration 

Annex 5 shows an overview by DG ENV of applicants for the European Green 

Capital Award (EGCA). From these 64 cities a selection is made for the illustrative 

exercise presented in this chapter. In this small study Telos has limited itself to EU 

members states and selected from these the largest city that applied. This 

resulted in the list of cities shown in table 4.1. 
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Table 4.1 Selected EGCA applicant cities for the illustrative exercise (Population data are derived from 
the Urban Audit) 

 

City Member state Population x 1000 

Amsterdam Netherlands 756 

Barcelona Spain 1,621 

Brussels Belgium 1,159 

Cluj-Napoca Romania 325 

Copenhagen Denmark 559 

Dublin Ireland 516 

Glasgow Scotland 594 

Hamburg Germany 1,799 

Helsinki Finland 595 

Kaunas Lithuania 311 

Lisbon Portugal 537 

Ljubljana Slovenia 281 

Lódz Poland 719 

Nantes France 594 

Prague Czech Republic 1,247 

Riga Latvia 650 

Rome Italy 2,639 

Stockholm Sweden 864 

Thessaloniki Greece 376 

Vienna Austria 1,687 

 

4.2 Selection of themes and indicators 

In this illustrative study a total number of 21 themes and 57 indicators could be 

included on the basis of available data as specified in table 4.2.  
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Table 4.2 Overview of themes and indicators found for the illustration exercise 

Pillar Theme Indicators 

Ecological Soil and groundwater Chemical status groundwater 

 
Surface water Soil sealing/cap, Ecological status, Chemical status 

 
Air Annual Mean Concentrations of NO2, O3 and PM10 

 
Nuisance and calamities Perception noise, Perception air pollution 

 
Nature and landscape Share of area Forest, Urban green space, Water bodies, Satisfaction green space  

 
Energy and climate CO2 eq. emissions per capita 

 
Resources and waste  Municipal solid waste per capita 

Social-cultural Economic participation At-risk-of-poverty rate, Long term unemployment rate 

 
Political participation Turnout election at Municipal, National, European level 

 
Health Doctors and physicians, Hospital beds, Life expectancy, Satisfaction Docters, Hospitals, Health care   

 
Arts and cultural heritage Theatres, operas and art halls, Satisfaction cultural facilities 

 
Safety Homocide, Robbery, Motor vehicle theft, Burglary, Perception feeling safe in Neigborhood, in City  

 
Residential environment Pop. density, Net migration, Perception Easy-to-find good housing, Living, Healthy living, Clean city  

 
Education Youth unemployment, Early leavers from education, Secundary education, Satisfaction schools 

Economic Labor Employment rate, Unemployment rate 

 
Economic structure GDP/capita PPS, R&D intensity 

 
Capital Labor productivity 

 
Spatial local conditions Office space availability  

 
Infrastructure Potential accessibility by Air, by Rail, by Road; Broadband connections, Congestion index, hours wasted  

 
Knowledge Employment in science & technology, Tertiary education, Creative sector employment,   

 
Governance Quality of government 
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4.3 Availability of data and data estimations 

Data have for most indicators been collected from EUROSTAT, ESPON, 

European Environment Agency (incl. Urban Atlas), European Cities Monitor 

(Cushman and Wakefield, 2011), DG Regional and Urban Policies, WISE WFD 

Database, and websites of the cities concerned. Annex 6.1 describes the data 

used, the year of data collection and the data source. Sometimes data could only 

be obtained at NUTS 2 or NUTS 3 level. In those cases these have been 

translated to the city e.g. by allocation, according to the population size, of a 

proportional part of the indicator value from the NUTS level to the city level. In 

some cases, particularly those relating to perception surveys, data from another 

city of the same member state have been copied. In some exceptional cases, 

where no other national data were available, a value has been used that was 

based on the average value for that indicator for all other cities. This was 

acceptable in the view of the authors as the outcome of this report is primarily 

meant to illustrate possible future monitoring results with more elaborate data. 

These cases have been described in Annex 6.2. Overall, it must be stated that 

these data do not pretend to give a representative picture of the sustainability of 

the cities studied. The outcome must be seen as a first illustration of what can be 

achieved with the more extensive and actualized project at hand.  

 

4.4 Illustration of outcome 

4.4.1 Overall sustainability scores 

For each indicator sustainability objectives and norms have been defined. (Annex 

7) These objectives could in most cases be related to existing legal levels and 

historical developments. In a few cases new values had to be developed. Based 

on a comparison between actual levels and the sustainability objectives, the % of 

nearing the sustainability objective could be calculated. At 100% the sustainability 

objective is fully reached. The outcome is presented in table 4.3. The reader 

should be aware that these figures only illustrate a possible outcome and that no 

final value may be attributed to these figures.  

 

Among these 20 cities Vienna scores, under the conditions mentioned, highest 

(64.5%) and Thessaloniki lowest (35.1%). Both values are more extreme than the 

range of extremes found among the 403 municipalities in the Netherlands (range 

varies from 39.7-60.1). For these 20 cities the ecological pillar shows on average 

the highest value (57.4%) of the 3P’s and the economic pillar the lowest (49.4%). 

But these are all preliminary outcomes. The high average score for the ecological 

pillar probably is influenced by the selection of the cities studied as only those 

which applied for the Green Capital Award have been included in this preliminary 

study. Within the ecological pillar Dublin shows the highest (74.5%) and 

Thessaloniki the lowest score (40.9%). 
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Table 4.3 Illustrative outcome of estimated total sustainability scores and Pillar-scores for the 20 EGCA 
applicant cities 

 

City 
Total  sustainability 
score (0-100%) Ecological pillar Socio-cultural pillar Economic pillar 

Amsterdam 63.0 61.6 60.5 66.9 

Barcelona 47.4 49.0 44.9 48.4 

Brussels 55.9 53.9 48.6 65.1 

Cluj-Napoca 42.7 54.6 46.5 27.1 

Copenhagen 61.6 62.6 57.9 64.2 

Dublin 61.6 74.5 50.6 59.6 

Glasgow 50.8 51.7 49.7 51.1 

Hamburg 62.3 61.8 61.5 63.8 

Helsinki 63.4 68.2 63.4 58.8 

Kaunas 46.1 63.0 41.2 34.2 

Lisbon 44.5 50.3 37.8 45.4 

Ljubljana 55.3 62.1 56.8 47.0 

Lódz 42.0 52.6 40.7 32.7 

Nantes 50.7 50.3 54.0 47.9 

Prague 55.2 46.7 61.6 57.2 

Riga 48.7 68.5 43.4 34.1 

Rome 39.6 42.5 41.2 35.1 

Stockholm 63.4 59.2 65.7 65.3 

Thessaloniki 35.1 40.9 34.7 29.7 

Vienna 64.5 73.9 64.4 55.2 

     

Sample average 52.7 57.4 51.2 49.4 

 

 

4.4.2 Spider figures showing indicator profiles for the ecological pillar of cities 

Figure 4.1 shows spider presentations of the available ecological indicator scores 

of the 20 cities studied. It should be kept in mind that these scores do not 

represent the actual values reported for these indicators but their recalculated 

sustainability score. For example, a low emission score of a pollutant will be 

reflected by a high sustainability score in a spider figure. (See how these scores 

are derived in Annex 7). 
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Figure 4.1 Spider figures of the indicator scores of the ecological pillar of the 20 cities 
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Table 4.4, derived from data presented in figure 4.1, show the cities with most and 

least favorable sustainability scores.  

 

Table 4.4 Cities showing most and least favorable sustainability scores on ecological indicators 

 

Ecological indicator Most favorable scoring cities Least favorable scoring cities 

Chemical status groundwater Helsinki, Kaunas, Riga, Stockholm, 
Vienna  

Prague 

Air concentration nitrogen dioxide Kaunas Rome 

Air concentration ozone Cluj-Napoca Thessaloniki 

Air concentration particulate 
matter 

Dublin Thessaloniki 

Area of forests Ljubljana Amsterdam 

Area urban green space Amsterdam Ljubljana 

Area of water bodies Amsterdam Ljubljana 

Satisfaction urban green space Hamburg Lisbon 

Soil sealing Brussels Kaunas 

Chemical status surface water Glasgow, Helsinki, Kaunas, 
Ljubljana, Lisbon, Riga, Vienna 

Brussels, Stockholm 

Ecological status surface water Helsinki, Kaunas Brussels 

CO2 equivalent emissions Dublin Glasgow 

Municipal solid waste production Lódz Glasgow 

Perception noise is problem Dublin Rome 

Perception air pollution is problem Hamburg Rome 

 

In the next paragraph it will be shown how the ecological pillar outcome is related 

to the two other pillars, by presenting their theme scores. 

 

4.4.3 Spider figures showing theme profiles of cities 

Spider presentations of theme scores, given in figure 4.2, show how each city 

differs from the others. No two cities have the same sustainability profile. The blue 

line represents the actual theme scores of the city, while the red line represents 

the average sustainability scores for the theme of all 20 cities. The highest 

sustainability score for the safety theme is found for example in Cluj-Napoca and 

the lowest in Brussels. The highest score for energy and climate is found in 

Dublin, and the lowest in Glasgow and Lódz. Infrastructure scores highest in 

Amsterdam and Brussels and lowest in Kaunas and Thessaloniki. 

  



  Sustainability Monitoring of European Cities 

27 

Figure 4.2 Spider presentations of theme scores of the 20 cities 
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4.4.4 The relationship between the sustainability score and other independent 

variables 

To further illustrate the type of relationships that can be studied in case a larger 

number of cities and data can be included, some outcomes with the 20 cities are 

shown in figures 4.3-4.8.  The outcomes will not be discussed in the sense of 

drawing conclusions, due to the lack of additional data and the small number of 

cities. Examples of such possible outcomes are shown for variables such as 

population size, size of surface area, GDP of metropolitan area, share of 

agricultural area and of seaport area, and the size of the tourist sector. 

 

Figure 4.3 The impact of population size on city sustainability score for 20 cities studied 

 

 
 

Figure 4.4 The impact of area size on city sustainability score for 20 cities studied 
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Figure 4.5 The impact of GDP per capita (PPS) of metropolitan area on city sustainability score for 20 
cities studied 

 

 
 

Figure 4.6 The impact of agricultural area share on city sustainability score for 20 cities studied 
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Figure 4.7 The impact of seaport area share on city sustainability score for 20 cities studied 

 

 
 
 

Figure 4.8 The impact of tourism sector on  city sustainability score for 20 cities studied 
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4.4.5 Correlations among theme scores and among indicator scores 

Furthermore, a more extended study can reveal important correlations between 

the constituting parts of the sustainability score within a pillar and between 

constituents of the 3P’s. Such correlations have been calculated for the data in 

this exercise, but will not be extensively presented here because of the 

preliminary character of the data base. The present data suggest that themes 

such as Nature and landscape, Annoyance and calamities, Arts and culture and 

Knowledge significantly correlate with 6 or more other themes spread over all 

three pillars.  

 

At indicator level, multiple significant correlations with indicators in other pillars 

seem to occur for instance for Concentration particulate matter in the air, 

Satisfaction with urban green space, Number of theaters, opera’s and art halls, 

Satisfaction with health care, GDP per capita, Youth unemployment, Potential 

accessibility by rail and Households with broadband connection.    
 
 

4.4.6 Comparison of city profiles 

Most cities look to their neighboring cities of equal size to benchmark their 

performance as these cities often operate under somewhat similar conditions. 

Such a comparison will help the identification and validation of a city’s 

characteristic developmental qualities, opportunities and challenges vis a vis the 

European platform of cities. In this way simple sector interest can be trespassed  

and an outlook beyond one dimensional statistics can be generated (Mommaas 

and Eweg, 2011). To illustrate such a specific comparison three examples are 

given for pairs of cities in northern, middle and southern parts of the EU.  

The first example is a comparison between theme sustainability scores of 

Stockholm and Riga as given in figure 4.9. 

 

Figure 4.9 Spiders of theme sustainability scores of Stockholm and Riga 
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Major differences between the two cities occur not so much for the ecological 

themes but for the social and economic themes, where Stockholm shows more 

favorable outcomes. Yet Riga, a city struggling with a rapidly decreasing 

population and economy, shows higher sustainability scores for surface water and 

waste handling, and similar high scores for e.g. energy and climate, education 

and spatial local conditions.  

In the case of Vienna and Brussels, shown in figure 4.10, a remarkable similar 

profile is found for both cities, although Brussels scores somewhat lower on 

ecological themes and somewhat higher on economic ones. 

 

Figure 4.10 Spiders of theme sustainability scores of Brussels and Vienna 

 

 
 

Finally, an even more striking profile resemblance is found for the Mediterranean 

cities of Barcelona and Rome, as given in figure 4.11. The spiders show overall 

lower theme scores, except for surface water, energy and climate and capital 

goods. Major differences between these two cities are indicated for spatial 

location conditions which score much higher in Barcelona.    
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Figure 4.11 Spiders of theme sustainability scores of Barcelona and Rome 

 

 
 

Assessments of this kind will inform and sharpen the public debate about a city’s 

specific quality and developmental position in a direction which matters. The study 

might show that environmental sustainability will on the long run only improve in 

conjunction with a well-designed improvement of the social and economic 

sustainability of the city. 

 

4.5 A first draft of a common set of sustainability indicators 

In order to arrive at a common set of indicators for participating European cities, 

Telos has proposed such an indicator set on the basis of the Dutch Monitor 

experiences, the outcome of the illustrative exercise described above and data 

described in other studies. In principle a list of sustainability indicators is endless, 

but practical considerations and general availability of reliable data force to limit 

such a list to about five indicators per theme. This leads at this stage of 

development in Europe to a list of about 100 indicators as given in Annex 8. 

Participating cities are invited to complete this list before 1 December 2014. 

 



  Sustainability Monitoring of European Cities 

37 

5 A possible typology of cities 

allowing a balanced assessment of 

sustainability performance 

This chapter will illustrate how the disadvantages of just ranking cities according 

to their sustainability score can be more or less mitigated by introducing the 

concept of city typologies. A city type characterizes a typical sustainability feature 

of a group of cities that has far-reaching consequences for the scores on a 

number of sustainability indicators such as a historic pollution levels, a certain 

proportion of the population working in low wage jobs, the role of immigrants, the 

level of education, the diversity of economic sectors, and so on. So benchmarking 

of cities would be more meaningful when the benchmark is chosen within a similar 

type of cities than within the total group of cities studied.   

 

First, a possible number of European city types will be discussed and defined. 

Subsequently, the general position in such a city typology of the 20 cities studied 

will be presented. Finally, all 20 cities will be characterized according to their 

typology score in more detail by spider figures. 

 

5.1 Definition of a EU city typology 

In the Dutch National Monitor ten city types have been defined and tested. These 

are however partially related to specific Dutch developments and represent the 

range of relatively small municipalities of the Netherlands. Therefore a new 

typology for the larger European cities, which are the subject of this study, is 

proposed. 
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Table 5.1 Criteria for 9 European city types and the typology allocation to cities 

 

 

Typology Criterion Cities in typology 

Agricultural City 

The NUTS 2 region of the city has 

more than 40% of its land used for 

agriculture. 

Cluj-Napoca, Dublin, Glasgow, 

Kaunas, Lódz, Nantes, Thessaloniki 

Centre City 

The closest city which has 

approximately the same amount of 

inhabitants or more is over 300 

kilometers away measured over the 

road. 

Barcelona, Brussels, Cluj-Napoca, 

Copenhagen, Dublin, Glasgow, 

Helsinki, Lisbon, Nantes, Prague, 

Riga, Rome, Stockholm 

Forest City 
The area of forests within the 

municipality is over 30%. 

Barcelona, Helsinki, Kaunas, 

Ljubljana, Riga, Stockholm 

Growth City 
The city has a population growth of 

over 7.5% over the last 10 years. 

Brussels, Copenhagen, Dublin, 

Prague, Stockholm 

Harbor City 
The area of ports within the 

municipality is over 0.3%. 

Amsterdam, Barcelona, Copenhagen, 

Hamburg, Lisbon 

Large City 
The city has more than 1,000,000 

inhabitants 

Barcelona, Brussels, Hamburg, 

Prague, Rome, Vienna 

Tourist City 

The NUTS 2 region of the city has 

had more than 6,000 of total nights 

spent per 1,000 inhabitants by 

tourists. 

Amsterdam, Barcelona, Dublin, 

Prague, Vienna 

Shrink City 

The city has experienced a decline in 

the total population over the last 10 

years. 

Kaunas, Lisbon, Lódz, Riga, 

Thessaloniki 

Wealthy City 

The metropolitan area of the city has 

a GDP per capita (in PPS) of more 

than 30,000 euros per year.  

Amsterdam, Brussels, Copenhagen, 

Dublin, Hamburg, Helsinki, Rome, 

Stockholm, Vienna 

 
 

Table 5.1 shows nine possible city types and criteria that characterize them 

objectively. These include Agricultural cities as well as Centre, Forest, Growth, 

Harbor, Large, Tourist, Shrink and Wealthy cities. For each city type the allocation 

of the 20 cities studied is given in table 5.1 as well.  

 

5.2 City typology of the 20 cities studied 

Cities may, as summarized in table 5.2, belong to more than one city type.   
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Table 5.2 City typology of the 20 cities studied  

 

City Typology 

Amsterdam Harbor, Tourist, Wealthy  

Barcelona Centre, Forest, Harbor, Large, Tourist  

Brussels Centre, Growth, Large, Wealthy 

Cluj-Napoca Agricultural, Centre 

Copenhagen Centre, Growth, Harbor, Welfare 

Dublin Agricultural, Centre, Growth, Tourist, Wealthy 

Glasgow Agricultural, Centre 

Hamburg Harbor, Large, Wealthy 

Helsinki Centre, Forest, Wealthy 

Kaunas Agricultural, Forest, Shrink 

Lisbon Centre, Harbor, Shrink 

Ljubljana Forest 

Lódz Agricultural, Shrink 

Nantes Agricultural, Centre 

Prague Centre, Growth, Large, Tourist 

Riga Centre, Forest, Shrink 

Rome Centre, Large, Wealthy 

Stockholm Centre, Forest, Growth, Wealthy 

Thessaloniki Agriculture, Shrink 

Vienna Large, Tourist, Wealthy 

 

As soon as more cities can be included in the study, correlations between city 

types can be analyzed to identify pathways towards improved sustainable 

development profiles of cities. 

 

5.3 Spider figures showing detailed typology profiles of the 20 cities 

studied 

A more detailed presentation of the city scores on the typology criteria is given in 

the spider presentations of figure 5.1.  The blue line shows the actual typology 

scores and the red circle the threshold value a city needs to trespass to be 

regarded as belonging to this type of cities. 
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Figure 5.1 Spider presentations for city typology scores of the 20 cities studied 
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This overview illustrates again that each city has a unique typology profile and its 

sustainable development should follow an equally unique pathway. Nevertheless, 

groups of cities can be discerned to characterize the common but differentiated 

challenges.   
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6 The potential of an integrated 

monitoring outcome for participants 

This chapter will summarize the potential for participating cities, other government 

authorities and the European Commission to engage in a wider Sustainability 

Monitoring of European Cities project. 

 

Firstly, as table 6.1 illustrates, city typology can help identify structural differences 

between sustainability challenges of European cities. 

 

Table 6.1 City type and related overall and P-specific sustainability scores 

 

  Total score 
Ecological 
pillar 

Socio-cultural 
pillar 

Economic 
pillar 

Average of total 
group of 20 
cities 52.7 57.4 51.2 49.4 

          

Agricultural City 47.0 55.4 45.3 40.3 

Centre City 52.7 56.3 51.2 50.7 

Forest City 54.1 61.7 52.6 47.9 

Growth City 59.5 59.4 56.9 62.3 

Harbor City 55.8 57.1 52.5 57.7 

Large City 54.2 54.6 53.7 54.1 

Tourist City 58.3 61.2 56.4 57.5 

Shrink City 43.3 55.1 39.6 35.2 

Wealthy City 59.5 62.0 57.1 59.3 

 

Based on the preliminary data available, table 6.1 shows the average total and 

pillar-specific sustainability scores for the nine city types. Lowest scores are found 

for Shrink (43.3%), and Agricultural (47.0%) types of cities, mainly as a result of 

low economic pillar scores. Highest scores are found in Growth (59.5%) and 

Wealthy (59.5%) types of cities due to the high economic pillar scores which are 

accompanied by remarkably similar high scores of the other two pillars. This 

preliminary outcome strongly deviates from the findings of the Dutch National 
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Monitor study which concerns much smaller municipalities. An extended study 

should therefore be geared towards:   

 Helping to answer the question of optimum city size from a sustainable 

development point of view.  

Or, phrased differently: 

 Optimizing sustainability for different city and municipality sizes at hand. 

 

Furthermore a number of other spin-offs of a solid European monitoring of city 

sustainability has been identified in this paper, such as:  

 Learning how to generate and facilitate progress in improving urban 

sustainability;  

 Learning how to organize mutually supportive interactions between the 

environmental, social and economic domains of local policy making and 

development;   

 Identifying enhancing or restricting conditions to be addressed by additional 

policy actions in the context of the Lisbon Strategy and other Community policy 

areas; 

 Enhancing city specific approaches that address the unique conditions city 

authorities have to cope with; 

 Studying interactions between the geographical scales of urban activities and 

their impacts, to identify key parameters for improving municipal border 

trespassing mechanisms that promote urban sustainable development;  

 Promoting EU and national governance approaches that support local 

governments in enhancing sustainability; 

 Recommending improvements of the Urban Audit process in view of 

sustainable development promotion; 

 Supporting other decision-making tools of all concerned in improving urban 

sustainable development.       
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7 How to harvest the common 

potential? 

This discussion paper has shown the potential of a joined effort of sustainability 

monitoring of European cities. More cities with more data will enable a 

‘triangulized’ comparison which will help the identification and validation of a city’s 

characteristic developmental qualities, opportunities and challenges vis a vis a 

European platform of cities.  

 

The EGCA applicant cities represent a unique group of highly motivated cities with 

which a next step in coherent sustainability monitoring for mutual learning can be 

made. The presentation in this discussion paper is a first step in this process.  

 

Participants are invited to complete the list of sustainability indicators, as 

presented in Annex 8, before 1 December 2014 as next step.  

 

Beginning 2015 Telos will assess the data and compose a draft report along the 

lines as shown in this discussion paper’s chapters 4-6.  

 

Subsequently, a meeting of participating cities will be organized by DG ENV and 

Telos spring 2015 in Brussels where the report is presented and discussed in 

view of lessons and recommendations for all concerned. 
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Annex 1: Invitation from DG ENV to 

a workshop in Brussels sent 29 July 

2014 

 
Urban performance criteria: invitation to a workshop on 25 September 2014 
Dear colleague, 
 The University of Tilburg in the Netherlands, at the request of the Dutch 
Government, has recently completed a study on sustainability issues in all of 
the 403 municipalities in the Netherlands. On the basis of 90 indicators, the 
study monitored, the sustainable performance of those municipalities. (A 
summary in English is attached; the full report – only available in Dutch - can 
be downloaded from: 
http://telos.nl/260569.aspx?t=Telos%20presenteert%20Nationale%20Monit
or%20Gemeentelijke%20Duurzaamheid%202014.  
  
The Environment Directorate General of the European Commission ('DG 
ENV'), in co-operation with the European Environment Agency, has had 
several discussions with the researchers about their work. Subsequently, the 
University signalled that it would like to extend the study, in order to test 
their method more widely. They would like to try it in around 50-60 cities in 
other EU countries. The University has asked DG ENV to pave the way by 
contacting a number of EU cities which might wish to participate and by co-
hosting a workshop later in the year.  
Across the EU, since 2008, many cities have applied to become European 
Green Capital ('EGCA') and in doing so, have already presented their 
environmental credentials. Logically, the best 'target' group would indeed be 
those cities which have chosen to compete for the EGCA, including your own 
city.  
As you may be aware, the EU 7th Environment Action Programme 'Living 
well, within the Limits of our Planet', includes an Objective aiming to make 
the Union's cities more sustainable. 
The extended study now proposed by the University of Tilburg will provide 
useful input supporting the development of a set of criteria which will be 

https://email.campus.uvt.nl/owa/redir.aspx?C=HX7lY_y6jEKJtinOPB5tYfEGjLsGjNEI99GIFpIrrl3aDsWIrC7l5_NYdgTk2UJBCxeuj9-gmGw.&URL=http%3a%2f%2ftelos.nl%2f260569.aspx%3ft%3dTelos%2520presenteert%2520Nationale%2520Monitor%2520Gemeentelijke%2520Duurzaamheid%25202014
https://email.campus.uvt.nl/owa/redir.aspx?C=HX7lY_y6jEKJtinOPB5tYfEGjLsGjNEI99GIFpIrrl3aDsWIrC7l5_NYdgTk2UJBCxeuj9-gmGw.&URL=http%3a%2f%2ftelos.nl%2f260569.aspx%3ft%3dTelos%2520presenteert%2520Nationale%2520Monitor%2520Gemeentelijke%2520Duurzaamheid%25202014
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available to cities, as part of a self-assessment tool promoting progress 
towards a more sustainable urban future. 
  
The workshop mentioned above, to which you are cordially invited, will be 
held on 25 September 2014. It will be co-hosted by DG ENV and the 
researchers from the University of Tilburg. The purpose of the event will be 
to inform you about developments on EU urban environment policy, and for 
the University to gather ideas from the audience about the sustainability 
criteria that cities would see as germane to better environmental and 
sustainability performance in cities.  
The workshop will take place from 14.00-17.30 hours at the premises of DG 
ENV at Avenue de Beaulieu 5 in Brussels-Auderghem (metro stop Beaulieu or 
Demey). A detailed agenda will be sent before the event. 
  
We would be grateful if you would kindly inform Mrs Veronique Poreye 
(veronique.poreye@ec.europa.eu) as soon as possible, at the latest before 1 
September 2014 whether you will be able to participate in the workshop on 
25 September.  
DG ENV will cover travel expenses for 1 expert from each city, in order to 
ensure wide participation at the workshop. (An additional person per city 
may also participate if you wish, but at their own cost). In certain cases, 
depending on travel schedules, DG ENV may arrange for accommodation for 
1 night.  
  
Please do not make your own travel arrangements. Upon confirmation of 
your participation, the travel agency AMEX, on behalf of the Commission, will 
contact you with regard to your travel arrangements. 
  
I look forward to the possibility of meeting you in September. 
  
Yours sincerely, 
  
Nicholas Banfield 
Head of Unit DG ENV.F.3 

  

https://email.campus.uvt.nl/owa/redir.aspx?C=HX7lY_y6jEKJtinOPB5tYfEGjLsGjNEI99GIFpIrrl3aDsWIrC7l5_NYdgTk2UJBCxeuj9-gmGw.&URL=mailto%3averonique.poreye%40ec.europa.eu
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Annex 2: English summary National 

monitor of sustainability 

performance of Dutch 

municipalities 2014 

National Monitor of 
Sustainability Performance of 
Dutch municipalities 2014 
In search of local  sustainability issues based on 90 

indicators for  all 403 municipalities of the Netherlands 
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Summary 
 
Background 
On request of the Dutch Ministry for Infrastructure and Environment, Telos, Centre 

for Sustainability Studies at Tilburg University, has developed a National monitor 

of sustainability performance of Dutch municipalities 2014. This Monitor includes 

all 403 municipalities of the Netherlands and is based on recent values for a total 

of 90 indicators. Measurements are based on the Telos sustainability balance 

method, which closely resembles the approach of the EU Reference Framework 

for Sustainable Cities. It is anticipated that this monitor will be repeated annually. 

 

Characteristics of the measuring method 

 

The method applied is based on experiences of Telos since 2000 with monitoring 

sustainability of Dutch municipalities and provinces. It is mainly based on the triple 

P approach. Although it applies a detailed assessment of the three sustainability 

pillars: the ecological capital, the economic capital and the socio-cultural capital, it 

does not include governance aspects. A reason for this omission is that data on 

governance of municipal sustainability are not yet collected systematically. 

Furthermore municipal performance on sustainability can only be assessed in 

relation to the efforts of the municipal authorities if these aspect are kept separate 

in data collection and processing. 

In this report the overall sustainability score of a municipality is composed of three 

separate scores for ecological, socio-cultural and economic sustainability. Each of 

these three sustainability ‘capitals’ are composed of 5-7 sustainability themes, 

each of which are based on some 4 indicators.  
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The sustainability themes included are summarized below. 

 
 

For each of the in total 90 indicators a sustainability goal was defined by 

Telos, if possible based on existing standards or policy documents. The actual 

values were collected from public sources such as the Dutch Central Bureau 

of Statistics and other national databanks for public health, biodiversity, 

economic development, etc. The score for each indicator could vary between 

0-100% reaching the sustainability goal. Indicator values were added to a 

theme score by giving them in principal equal weight, and the same was done 

for the themes to arrive at a capital score and for the three capitals to obtain 

the overall sustainability score of a municipality. The outcome was assessed 

in relation to variables such as size of the municipality, average income of the 

population, size of the social sector, outcome of national elections, etc. 

 

Below the major outcomes are summarized.  

 

Highest sustainability scores in the middle part of the country  

 

The municipalities Naarden, Midden-Delfland and Houten score highest on total 

sustainability (blue colour municipalities), probably because they can explore the 

advantages and avoid the disadvantages of laying in the lee of a large city. They 

have an inflow of citizens with relatively high incomes while social problems that 

often go hand in hand with city magnitude and prosperity remain in the major 

cities in their vicinity. The lowest scoring Spijkenisse, Pekela and Hellevoetsluis 

(brown and red colour), provide or provided labor to neighboring larger cities while 

each has presently little economic basis and serious social problems. Although a 

list with overall sustainability scores of municipalities may at first sight be 
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interesting for comparison, it should be realised that such lists say little about the 

short-term performance and efforts of the local government.  

 

The challenge is to get past rating lists and analyze which processes determine 

the level of the sustainability score and which urban problems and challenges are 

root causes for low scores. 

 

Firstly it is important to consider how the constituent parts of the total 

sustainability score, the - ecological, socio-cultural and economic - sustainability 

capitals, perform.  

  
 

Total score    Ecological capital 

 

 

 
 

 

Social-cultural capital         Economic capital 
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Industrialized areas, including the harbor towns of Rotterdam, Amsterdam and 

Moerdijk, are scoring low on ecological capital. The socio-cultural capital shows 

lowest values in North-Eastern part of Groningen province, Lelystad, Rotterdam 

and its delta and parts of Limburg province. Economic capital scores highest in 

the center-type cities, including Groningen, Amsterdam, Rotterdam, Utrecht and 

Eindhoven.  

 

Large municipalities show high economic scores and low ecological and 

socio-cultural scores  

 

The size of the municipality is an important factor in sustainability dynamics. With 

growing size of a municipality, scores of ecological and social-cultural capital 

decrease while the score of economic capital increases. Municipalities larger than 

200,000 inhabitants show a drop in total sustainability score compared to those of 

100,000-200,000 inhabitants, which is mainly caused by a relatively strong decline 

in ecological and socio-cultural capital without a significant increase in the 

economic capital as measured in this study.  

 

The economically driven aim to reach larger municipalities asks for an adequate 

policy to overcome its downsides of lower ecological and socio-cultural capital.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Green- and growth type municipalities score high on sustainability; 

center- and old industrial municipalities score low  

 

In this study, 10 types of municipalities have been discerned for the Dutch 

situation (green, growth, work, New Towns, sleep, historic, agro, shrink, old 

industrial en center types of municipalities). Green municipalities score highest on 
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total sustainability. The lowest scores are found in center and old industrial 

municipalities and shrinking cities. The best scores on economic capital are found 

in work- en center municipalities. The highest scores for ecological capital are 

shown by green- and shrinking municipalities.  

 

 

 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Scores for socio-cultural capital are highest in green- and agro types of  

 

municipalities. Ecological and socio-cultural capital both are scoring lowest in 

center municipalities. Center cities show a combination of extremes in capital 

scores. However, center cities are more attractive than old industrial cities 

because they provide better opportunities for social improvement to immigrants 

and low income groups.   

 

Center municipalities should be the primary focus of integrated sustainability 

policies for urban areas as they attract most opportunities as well as problems. 

 

Also factors such as income level, size of social housing sector and 

location determine sustainability scores of municipalities  

 

Total sustainability score of a municipality can be reasonably well predicted (for 

about 60%). Important independent prognostic factors in addition to municipality 

size and type, are the height of the average income of the population, voting 

profiles in national elections, the size of the social housing sector, and geographic 

location which is probably related to the role of the regional economy for the 

municipality.  
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Social cohesion and participation should be treated as basis of 

municipal sustainability 

 

Correlation research shows that the themes of participation, education, energy 

and climate, social cohesion and security are widely related to other themes 

included in this study and therefore belong to the core of sustainability policies.  

 

A basic requirement for all sustainability policies is to assist established 

immigrants and other low income groups to climb the social ladder. 

 

It should also be realized that it is not always the aspect represented by one of the 

factors studied that really matters. The aspects identified and related topics are 

sometimes more directly influenced by national or provincial authorities than by 

the municipality. It is still quite exceptional that sustainability policy is in practice 

more than a synthesis of environmental and economic policies and does also 

include social challenges. However this monitoring study shows that the cause of 

much unsustainability in municipalities lays in the social domain. For example, 

despite investment in new infrastructure in old industrial municipalities they still 

carry their social legacy of the industrial past. The social cohesion and 

participation needed to make cities sustainable is more common in municipalities 

that are smaller than 200,000 inhabitants and where traditional values still play a 

role. However, cohesion is a societal challenge in relation to the influx of 

newcomers from 'outside' (commuters, students, tourists and [immigrated] 

employees).  

  

Develop sustainability as economic opportunity 

 

Part of the municipalities have implemented sustainability as an economic 

opportunity. The ambition of authorities to apply sustainable procurement 

practices and to speed up the energy transition towards becoming climate neutral 

before 2050, in line with the Dutch national energy agreement of 2013, is playing 

an important role in this respect. The monitoring results show that this way of 

implementing sustainability is already common practice for the larger 

municipalities and the center type of cities. In smaller municipalities and agro-

municipalities the commitment to climate neutrality, however, is less developed. 

There is a danger that analyses and perspectives remain captured at the scale of 

the municipality while important processes for sustainability are playing on a 

larger scale. That danger occurs for all three capitals. In the economic sphere 

important development impulses occur often at regional level. Competition 

between important specialized business clusters such as port activities, leisure 

parks or greenhouse clusters is not only occurring at national scale but also with 

regions within the EU.  

 

The improvement of economic, ecological or social themes should be organized in 

such a way that they match their own spatial (regional) scales and are shaped in 

conjunction with related themes to further sustainability. 
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The need to collect better data for the municipal level  

 

Finally, it has been found that it is difficult to obtain adequate data for the 

formulation and assessment of sustainability strategies. At the Dutch national 

level, data collection is mainly focused on the classical economic growth 

characteristics that originate from the period of reconstruction after 1945. Figures 

collected concern the size of investments in 'hardware', such as the construction 

of roads, business parks, office space, etc. As a result, data on ‘software’ such as 

the daily life of citizens in cities are often less available. Important data for 

sustainability monitoring, especially on ecological and socio-cultural themes, are 

only obtainable at higher geographical levels or are collected by individual 

municipalities without being nationally coordinated. The latter means that these 

are not comparable between cities. 

 

A further updating and improved matching of  data collected for monitoring of 

municipal sustainability is desirable to better detect bottlenecks and opportunities 

in sustainable development of municipalities. 

 

Multilevel approach as condition of municipal sustainability policies 

 

The above findings show that in the Netherlands relatively big differences in 

sustainability scores between municipalities occur. Such differences in scores and 

their sensitivity to local interventions provide an important framework for further 

investigation and subsequent municipal actions. This framework will also highlight 

opportunities for governmental interventions on national and local levels that can 

reinforce each other. 

 

 

For further information on this report see our website 
www.telos.nl 

or contact us at 0031 - 13 - 4668712 
or at zoeteman@uvt.nl. 

  

http://www.telos.nl/
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Annex 3: Sustainability themes and 

their requirements as used in the 

Dutch National Monitor 

Pillar/ Stock Requirements 

Ecological pillar 

Nature and 

landscape 

Area covered by linked nature reserves. 

Preservation of biodiversity 

Soil and 

Groundwater 

Soil and groundwater are clean (for humans and wildlife).  

Preservation of the productive soil quality (for agriculture) 

No more extraction than can be naturally replenished. 

Air Clean (for humans and wildlife).  

No adverse influencing of the climate. 

Surface water There is sufficient surface water and it is clean (for humans and 

wildlife) 

Waste and 

Mineral 

resources 

The extraction of non-renewable minerals is reduced 

Landscape Citizens find the landscape attractive.  

Official nature and cultural landscapes are protected and 

strengthened. 

Nuisance and 

emergencies 

No unacceptable nuisance from odour, noise and dust 

No unacceptable risk of calamities 
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Social and cultural pillar 

Social cohesion There is social cohesion.  

There is no poverty or exclusion  

Participation Citizens are involved in politics (both passively and actively) and 

have access to the necessary information 

Health The population is and perceives itself to be physically and 

spiritually healthy.  

Good quality health care is accessible to everyone. 

Education Education meets the needs of society, is of high quality and easily 

accessible to all 

Residential 

environment 

People are satisfied with their own home and living conditions, 

public facilities and everyday necessities are accessible and within 

easy reach 

Safety Everyone feels safe in the city because the risk of  becoming a 

victim of crime or accident is negligible. 

Art and cultural 

heritage 

There is a wide diversity of culture on offer, accessible to anyone 

who wishes to make use of it either actively or passively.  

The cultural heritage is protected and strengthened. 

Economic pillar 

Labor There is balance on the labor market (in both qualitative and 

quantitative terms). The workforce is well trained.  

Work is healthy 

Infrastructure 

and mobility 

Rail and road infrastructure provides fast and nearby possibilities 

for transport 

Knowledge The innovative and creative capability of companies, organisations 

and people is constantly being strengthened.  

The knowledge institutions play an active, supportive role in this. 

Spatial 

establishment 

conditions for 

businesses 

The accessibility (via road, water, rail, air, and ICT) of companies, 

facilities and economic centres is good.  

There is sufficient space available for commercial enterprise and 

this is well managed. 
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Economic 

structure 

The economic structure has a good mix of driving industries and 

service industries. They are constantly  regenerated by the arrival of 

new enterprises (starter companies and enterprises newly locating to 

the area) 
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Annex 4: Indicators used in the 

Dutch National Monitor   
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THEME INDICATORS 

ECOLOGICAL PILLAR 

oil and Groundwater Soil clean-up, Manure quantity applied 

Air 
Emission of CO2, Emission of NOx, Emission of PM10, Emission of VOS, 

Concentration NOX, Concentration PM10, Concentration VOS 

Noise/Odors/External safety Noise nuisance, Nuisance by  odors/dirt, Risk of a disaster 

Surface water Ecological quality, Chemical quality 

Nature and Landscape 
Satisfaction with green in city, Share of forest and natural area, Distance of 

public green, Share inland recreational water,  Biodiversity 

Energy and Climate 
District heating, Wind energy, Solar energy, Average natural gas 

consumption, Average electricity consumption, Energy label houses 

Waste and Raw Materials  
Household waste, Organic waste, Paper and cardboard waste, Packaging 

glass, Plastic 

SOCIAL-CULTURAL PILLAR 

Social Cohesion Poor households,  Social inclusiveness, Volunteers 

Participation 
Turnout municipal elections, Turnout national elections, Long lasting 

unemployment, Long lasting social assistance, Informal care 

Arts and Culture Performing arts, National monuments, Museums 

Health 

Insufficient exercise, Risky behavior,  Number of GP practices, Quality of 

hospitals, Distance to hospital, Life expectancy, Assessment of own health, 

Chronically sick people 

Safety 
Violent crimes, Crimes against property, Youth crime, Vandalism, Road 

safety, Feeling of insecurity 

Living Environment 

Housing deficit, Distance to supermarket,  Satisfaction with living 

environment, Satisfaction with shops, Real Estate value, Moving mutations, 

Population development 

Education 

Youth unemployment, Number of elementary schools, Number of  secondary 

education schools, Early school leavers, Real-time to diploma, Graduation 

rate, Education level population 

ECONOMIC PILLAR 

Labor 
Employment function, Human resources exploitation, Unemployment, 

Hazing and ageing, Incapacity for work 

Spatial Establishment 

Conditions for Businesses 

Stock business parks, Net/gross ratio business parks, Share out of date 

business parks,  Stock of office space, Vacant office space 

Economic Structure 
Share starters, Bankruptcies, Disposable income, Gross Regional Product 

per capita,  Share nationally promoted (top) sectors 

Infrastructure and Mobility Access to public transport, Access to main roads 

Knowledge 
Share highly educated people, Capacity science education/higher vocational 

education,  High- and medium tech employment, Creative industry 
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Annex 5: Applicants for the 

European Green Capital Award 

Vienna Austria AT 2014 Applicant + 2010 & 2011 Applicant 

Antwerp  Belgium  BE 2014 Applicant + 2012 & 2013 Applicant 

Brussels Belgium BE Shortlisted 2015 + 2014 Applicant 

Gent Belgium BE 2014 Applicant  

Prague Czech Republic CZ 2010 & 2011 Applicant 

Bremen Germany DE 2010 & 2011 Applicant  

Essen Germany DE Shortlisted 2016  

Frankfurt Germany DE Shortlisted 2014  

Freiburg Germany DE Shortlisted 2010 & 2011  

Hamburg Germany DE Winner 2011  

Hannover Germany DE 2010 & 2011 Applicant  

Magdeburg Germany DE 2010 & 2011 Applicant 

Munich Germany DE 2010 & 2011 Applicant 

Münster Germany DE Shortlisted 2010 & 2011  

Nuremberg Germany DE Shortlisted 2012 & 2013  

Copenhagen Denmark  DK Winner 2014 + Shortlisted 2010 & 2011  

Barcelona Spain ES Shortlisted 2012 & 2013  

Murcia Spain ES 2012 & 2013 Applicant + 2010 & 2011 Applicant 

Pamplona Spain ES 2010 & 2011 Applicant 

Sabadell Spain ES 2010 & 2011 Applicant 

Santander Spain ES 2016 Applicant 

Seville Spain ES 2012 & 2013 Applicant 

Valencia Spain ES 2010 & 2011 Applicant 

Vitoria-Gasteiz Spain ES Winner 2012 

Zaragoza Spain ES 2016 Applicant + 2014 Applicant + 2010 & 2011 Applicant 

Espoo Finland FI 2012 & 2013 Applicant + 2010 & 2011 Applicant 

Tampere Finland FI 2014 Applicant 

Helsinki Finland FI 2010 & 2011 Applicant  

Bordeaux France FR 2010 & 2011 Applicant 

Nantes France FR Winner 2013  

Tours France FR 2016 Applicant 

Bristol UK GB Winner 2015 + Shortlisted 2014 + 2010 & 2011 Applicant  

Glasgow Scotland GB Shortlisted 2015 + 2012 & 2013 Applicant  

Newcastle UK GB 2014 Applicant 

Stoke-on-Trent England GB 2014 Applicant 

Larissa Greece GR 2016 Applicant 

Thessaloniki Greece  GR 2014 Applicant  

Dublin Ireland IE 2015 Applicant + 2010 & 2011 Applicant 

Reykjavik Iceland IS Shortlisted 2012 & 2013  

Bologna Italy IT 2012 & 2013 Applicant  

Reggio Emilia Italy IT 2016 Applicant  

Rome Italy IT 2012 & 2013 Applicant 

Torino  Italy IT 2014 Applicant  

Kaunas Lithuania LT 2015 Applicant + 2010 & 2011 Applicant  

Riga Latvia LV 2010 & 2011 Applicant 

http://ec.europa.eu/environment/europeangreencapital/winning-cities/previous-finalists/freiberg/index.html
http://ec.europa.eu/environment/europeangreencapital/winning-cities/previous-finalists/oslo/index.html
http://egcadmin.gecoloco.com/2016/?action=one&m=114
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Amsterdam  Netherlands NL Shortlisted 2010 & 2011  

Nijmegen Netherlands NL Shortlisted 2016 

Rotterdam  Netherlands  NL 2014 Applicant + 2010 & 2011 Applicant 

Oslo Norway NO Shortlisted 2016 + Shortlisted 2010 & 2011  

Bydgoszcz Poland PL 2015 Applicant  

Dabrowa Gornicza Poland PL 2016 Applicant 

Lodz Poland PL 2012 & 2013 Applicant + 2010 & 2011 Applicant 

Torun Poland PL 2012 & 2013 Applicant + 2010 & 2011 Applicant 

Lisbon Portugal PT 2010 & 2011 Applicant 

Brasov  Romania RO 2014 Applicant 

Cluj-Napoca Romania RO 2010 & 2011 Applicant  

Pitesti Romania RO 2016 Applicant 

Malmö Sweden SE Shortlisted 2012 & 2013  

Stockholm Sweden SE Winner 2010 

Umea Sweden SE Shortlisted 2016  

Ljubljana Slovenia SI Shortlisted 2016 + Shortlisted 2015 

Bursa Municipality Turkey TR 2014 Applicant  

Kutahya Turkey TR 2015 Applicant 

Trabzon Turkey TR 2014 Applicant 

 
    

 
Winners     

 
Shortlisted 2016     

 
Other shortlisted     

 

 
    

 
 = 21 cities are members of 
the EGC network      

 
    

 

 
 
  

http://ec.europa.eu/environment/europeangreencapital/winning-cities/previous-finalists/amsterdam/index.html
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Annex 6.1: Data used and their 

sources in this 20 city study  

Introduction 

 

In this annex the Telos Method will first be briefly described. Subsequently the 

indicators used in the illustrative study and the year of data collection and the data 

sources are described.  

 

The integral approach of sustainable development  

 

Present-day thinking on sustainable development usually refers to the work of the 

Brundtland Commission, the World Commission on Environment and 

Development, which published the report Our Common Future in 1987. In this 

report, sustainable development is defined, amongst others, as follows:  

 

‘Sustainable development is development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs.’ 

 

In order to further operationalise the concept of sustainable development, Telos 

utilises the so-called three pillar model in which a distinction is drawn between 

economic, ecological and sociocultural capital. Sustainable development can be 

conceived as a development process aiming at fostering balanced growth in the 

resilience and quality of nature (the ecological capital), in the physical and spiritual 

wellbeing of people (the socio-cultural capital) and healthy economic development 

(the economic capital). Following on from the theories of the Brundtland 

Commission, sustainable development will be possible if three more general 

requirements are met:  

 There must be simultaneous improvement in the economic, ecological and 

socio-cultural capitals. Improvement of one capital must not occur at the 

expense of one or both of the other capitals. 

 The development must be capable of being maintained for future generations: 

problems must not be passed on to the future. 

 The development must also be capable of being maintained at a global level, in 

other words: there must be no passing on of problems to other areas. Our 
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development must not occur at the expense of those in other regions or other 

countries. 

By adopting this integral approach, Telos has choosen a broad perspective on 

sustainable development. The concept has both a strategic dimension (the longer 

term), and a normative dimension (responsibility for various tiers of government 

and geographical scales and future generations). 

 
Relevant terms 

In the sustainability assessment of a city various terms are used. The table below 

gives brief definitions of these terms. 

 

Table 1 The relevant terms used to assess the sustainability of a city 

Term  Description 

Capital The three essential parts, subsystems of the total social system: the 

ecological, socio-cultural and economic part 

Stock  The essential elements which together determine the quality and 

quantity of a capital 

Indicators Measurements which can be used to operationalize the 

requirements. 

Objectives

  

Set standards by means of which we can assess the scores from 

indicators.  

 

Capitals and the sustainability triangle 

The development of the three capitals (size, change over time) is presented in the 

form of an equilateral triangle: the sustainability triangle. 

 

The choice of an equilateral triangle is deliberate in order to illustrate the fact that 

each of the three capitals is equally important. Each corner of the triangle 

represents one of the capitals. 
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In the triangle shown above the length of the lines, radiating from the central point 

of the triangle, indicate the maximum size of the capitals. These lines are all of 

equal length. The measured situation is illustrated by the inner triangle.  

 

In practice, monitoring sustainable development using the sustainability triangle 

chiefly comprises determining the size of the inner triangle in relation to the 

corners of the outer triangle. The closer the inner triangle is to the outer triangle, 

the closer a sustainable situation is approached. By taking repeated 

measurements a dynamic monitor model is developed.  

 

Stocks  

Each capital is made up of a number of stocks. These are chosen on the basis of 

existing theoretical insights.  

 

Indicators 

The degree to which the requirements are being met is measured using 

indicators. One or more indicators may be used for each requirement. Figure 2 

gives an overview of the connection between capitals, stocks, requirements and 

indicators. 
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A measuring scale is drawn up for each indicator. This measuring scale consists 

of set standards which have a zero value and a target value with limit values 

between the two. This classification is shown below. 

 

 

Determining the target values is a part of the method which (as meant) generates 

a lot of discussion. In order to determine these target values, use is made of 

policy documents, comparisons over time, comparisons with other regions and the 
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results of discussions. The target value (golden color) corresponds with a 

sustainability score of 100%, and the zero value corresponds with a 0% 

sustainability score (red color). The limit value between red and orange 

corresponds with a sustainability score of 25%, the limit value between orange 

and green corresponds with a score of 50% and finally the limit value between 

green and gold with a score of 75%. The norms used per indicator can be found in 

Annex 7. The direction of the indicator is also listed in this table: a + indicates that 

a higher score on this indicator leads to a higher sustainability score, a – indicates 

that this indicator has to be minimized in order to get a high sustainability score. 

An overview of all the indicators and their sources is provided in table 3.  

 

Determining the size of stocks and capitals 

 

A total score is determined for each stock by adding  the weighted scores from all 

the indicators. Weighting takes place because the requirements and the indicators 

are not all considered to be of equal importance. However, in this specific study, 

the weights of all indicators within a stock are set equal.  

 

Table 2  Example of weighting indicators when requirements are of 

equal importance (weighting in %) 

 weighting in % 

stock 1 

 

requirement 1 

 

Indicator 1 

Indicator 2 

25.00 

25.00 

requirement 2 

 

Indicator 3 

Indicator 4 

Indicator 5 

16.67 

16.67 

16.67 

  100.00 

 

The sum of the stocks within a particular capital subsequently determines the 

score of the capital. All stocks have an equal weight.  

 

The database used for the illustrative study 

 

In table 3 the indicators used in this illustrative study are listed with the sources 

used.  
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Table 3 Overview of all indicators used in this study, their year of 
measurement, geographical level and source 

 

Indicator Definition Year Level Source 

Chemical status groundwater Average chemical status of 

groundwater bodies, score 1-2 

2004-2009 River District Body EEA, WISE WFD Database 

Concentration nitrogen 

dioxides 

Average annual concentration of 

nitrogendioxides in the city in µg/m3 

2012 City EEA, AirBase 

Concentration ozone Ozone, twenty-sixth highest daily 

max 8-hour average in in µg/m3 

2012 City EEA, AirBase 

Concentration particulate 

matter 

Average annual concentration of 

particulate matter in the city in in 

µg/m3 

2012 City EEA, AirBase 

Area of forests Percentage of area municipality that 

is covered by forests 

2009 Municipality EEA, Urban Atlas 

Area of urban green space Percentage of area municipality that 

is covered by urban green space 

2009 Municipality EEA, Urban Atlas 

Area of water bodies Percentage of area municipality that 

is covered by water bodies 

2009 Municipality EEA, Urban Atlas 

Satisfaction urban green 

space 

Synthetic index (0-100) satisfaction 

urban green space 

2009 City Eurostat, perception survey 

Soil sealing Soil sealing (paved area) in m2 per 

capita 

2006 NUTS 3 ESPON Indicators of Territorial 

Cohesion (INTERCO) 

Chemical status surface 

water 

Average chemical status of surface 

water bodies, score 1-2 

2004-2009 River District Body EEA, WISE WFD Database 

Ecological status surface 

water 

Average ecological status of surface 

water bodies, score 1-4 

2004-2009 River District Body EEA, WISE WFD Database 

CO2 equivalent emissions  Greenhouse gas emissions in CO2 

equivalents, in tons per capita 

Various years City/national Various (local) sources 

Municipal waste Municipal solid waste, in kg per 

capita 

Various years City/regional Various (local) sources 

Perception noise is a problem  Synthetic index (0-100) perception 

noise is a problem 

2009 City Eurostat, perception survey 

Perception air pollution is a 

problem 

Synthetic index (0-100) perception 

pollution is a problem 

2009 City Eurostat, perception survey 

At-risk-of-poverty rate Percentage of people with a 

disposable income below poverty 

threshold 

2009 NUTS 2 Eurostat 

Long term unemployment Percentage of labor force that is 

unemployed for over 12 months 

2013 NUTS 2 Eurostat 

Turnout municipal elections Turnout latest elections for municipal 

council 

Various years City Various (local) sources 

Turnout national elections Turnout latest elections for national 

parliament 

Various years City Various (local) sources 

Turnout European elections Turnout latest elections for European 

parliament 

Various years City Various (local) sources 
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Theatres, operas and art-halls Theatres, operas and art-halls per 

100,000 inhabitants 

2006 NUTS 2 ESPON Services of General 

Interest (SeGi) 

Satisfaction cultural facilities Synthetic index (0-100) satisfaction 

cultural activities 

2009 City Eurostat, perception survey 

Homocide Homocides per 100,000 inhabitants 2010 NUTS 3 Eurostat 

Robbery Robbery per 1,000 inhabitants 2010 NUTS 3 Eurostat 

Motor vehicle theft Motor vehicle theft per 1,000 

inhabitants 

2010 NUTS 3 Eurostat 

Burglary Burglary per 1,000 inhabitants 2010 NUTS 3 Eurostat 

Perception safety in the 

neighborhood 

Synthetic index (0-100) perception 

safety in the neighborhood 

2009 City Eurostat, perception survey 

Perception safety in the city Synthetic index (0-100) perception 

safety in the city 

2009 City Eurostat, perception survey 

Doctors and physicians Doctors and physicians per 100,000 

inhabitants 

2008 NUTS 2 ESPON Services of General 

Interest (SeGi) 

Hospital beds Hospital beds per 100,000 

inhabitants 

2008 NUTS 2 ESPON Services of General 

Interest (SeGi) 

Life expectancy at birth Life expectancy at birth, in years 2008 NUTS 2 ESPON Indicators of Territorial 

Cohesion (INTERCO) 

Satisfaction hospitals Synthetic index (0-100) satisfaction 

hospitals 

2006 City Eurostat, perception survey 

Satisfaction doctors Synthetic index (0-100) satisfaction 

doctors 

2006 City Eurostat, perception survey 

Satisfaction health care Synthetic index (0-100) satisfaction 

health care 

2009 City Eurostat, perception survey 

Net Migration rate Average annual net migration per 

1,000 inhabitants 

2001-2007 NUTS 3 ESPON Indicators of Territorial 

Cohesion (INTERCO) 

Perception easy-to-find good 

housing 

Synthetic index (0-100) perception 

easy-to-find good housing 

2009 City Eurostat, perception survey 

Satisfaction living in the city Synthetic index (0-100) satisfaction 

living in the city 

2006 City Eurostat, perception survey 

Perception healthy to live in 

the city 

Synthetic index (0-100) perception 

healthy to live in the city 

2009 City Eurostat, perception survey 

Perception clean city Synthetic index (0-100) perception is 

the city clean 

2009 City Eurostat, perception survey 

Youth unemployment Percentage of the labor force (15-24 

years old) that is unemployed 

2013 NUTS 2 Eurostat 

Early leavers from education Percentage of participants that 

leaves education without a diploma 

2013 NUTS 2 Eurostat 

Education level Percentage of 25-64 years old with 

at least secondary education 

2013 NUTS 2 Eurostat 

Satisfaction schools Synthetic index (0-100) satisfaction 

schools 

2006 City Eurostat, perception survey 

Employment rate Total employment divided by the 

potential labor force 

2013 NUTS 2 Eurostat 

Unemployment Percentage of the labor force which 2013 NUTS 2 Eurostat 
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is unemployed 

Availability office space Index availability of office space 2011 City European Cities Monitor 2011 - 

Cushman & Wakefield 

GDP per capita GDP per capita in PPS 2011 NUTS 3 Eurostat 

Labor productivity GDP per capita in PPS divided by 

total employment 

2008 NUTS 2 ESPON Database 2013 Phase II - 

M4D Project (ESPON M4D) 

R&D intensity R&D expenditures as percentage of 

GDP 

2011 NUTS 2 Eurostat 

Employment in science and 

technology 

Percentage of active population 

employed in science and technology 

2012 NUTS 2 Eurostat 

People with tertiary education Percentage of active population with 

at least tertiary education 

2012 NUTS 3 Eurostat 

Employment in the creative 

class 

Percentage of employment in the 

creative class  

2008 NUTS 2 Eurostat 

Potential accessibility by air Potential accessibility by air, 

compared to EU average 

2006 NUTS 3 ESPON AAC Update 

Potential accessibility by rail Potential accessibility by rail, 

compared to EU average 

2006 NUTS 3 ESPON AAC Update 

Potential accessibility by road Potential accessibility by road, 

compared to EU average 

2006 NUTS 3 ESPON AAC Update 

Households with broadband 

connection 

Percentage of households with a 

broadband connection 

2010 NUTS 2  ESPON Services of General 

Interest (SeGi) 

Quality of governance European quality of governance 

index 

2013 Country/NUTS 1/NUTS 

2 

DG REGIO 



  Sustainability Monitoring of European Cities 

77 

Annex 6.2: Indicators for which 

approximations have been applied 

in this study  

Indicator Remark 

Satisfaction urban green space The data of this indicator comes from the Eurostat perception survey. 

Unfortunately, this perception survey does not include data on four 

cities from the sample of 20 cities. In the case of missing data for a 

city, the indicator is filled with data from the largest city in the same 

country as the city with no data. This leads to the following changes: 

Nantes is filled with data from Paris, Thessaloniki is filled with data 

from Athens, Kaunas is filled with data from Vilnius and Lodz is 

filled with data from Warsaw.  

Ecological status surface water For Copenhagen, data of this indicator is missing. Since there are 

more indicators within the theme Surface water, this indicator is not 

taken into account when calculating the sustainability score of 

Copenhagen. The weighting of this indicator is distributed across the 

other indicators in the theme.  

CO2 equivalent emissions There is no source which provides data of CO2 equivalent emissions 

on a regional level for all European regions. Therefore we had to 

collect data from local sources to fill this indicator. Examples of 

sources used are city statistical offices and city policy documents. 

Since different sources are used, it is possible that the definition of the 

figures is different. 

Municipal waste There is no source which provides data of municipal solid waste per 

capita on a regional level for all European regions. Therefore we had 

to collect data from local sources to fill this indicator. Examples of 

sources used are city statistical offices, city policy documents. Since 

different sources are used, it is possible that the definition of the 
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figures is different. 

Perception noise is a problem  The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

Perception air pollution is a 

problem 

The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

At-risk-of-poverty rate For Glasgow, Thessaloniki, Kaunas, Riga, Lodz, and Lisbon data on 

the NUTS 2 level for this indicator is unavailable. Therefore, this 

indicator is filled with data on a national level for these cities. 

Turnout municipal elections The data of this indicator comes from local sources. The turnout 

percentage of the latest municipal council elections available is 

selected. If applicable, the turnout percentage of the first round of 

voting is selected. 

Turnout national elections The data of this indicator comes from local sources. The turnout 

percentage of the latest national parliament elections available is 

selected. If applicable, the turnout percentage of the first round of 

voting is selected. 

Turnout European elections The data of this indicator comes from local sources. The turnout 

percentage of the latest European parliament elections available is 

selected.  

Satisfaction cultural facilities The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

Homocide For Amsterdam, Thessaloniki, Dublin, Rome, Lodz and Glasgow data 

on the NUTS 3 level for this indicator is unavailable. Therefore this 

indicator is filled with data on the NUTS 2 level (Rome and Lodz), 

NUTS 1 level (Glasgow) or the country level (Amsterdam, 

Thessaloniki, Dublin). The data for Dublin corresponds with 2009.  

Robbery For Thessaloniki, Dublin, Rome and Glasgow data on the NUTS 3 

level for this indicator is unavailable. Therefore this indicator is filled 

with data on the NUTS 2 level (Rome), NUTS 1 level (Glasgow) or 

the country level (Thessaloniki, Dublin). The data for Dublin 

corresponds with 2009. 

Motor vehicle theft For Thessaloniki, Dublin, Rome, Lodz and Glasgow data on the 

NUTS 3 level for this indicator is unavailable. Therefore this 

indicator is filled with data on the NUTS 2 level (Rome, Lodz), 

NUTS 1 level (Glasgow) or the country level (Thessaloniki, Dublin).  

Burglary For Thessaloniki, Dublin, Rome and Glasgow data on the NUTS 3 

level for this indicator is unavailable. Therefore this indicator is filled 

with data on the NUTS 2 level (Rome), NUTS 1 level (Glasgow) or 

the country level (Thessaloniki, Dublin).  

Perception safety in the 

neighborhood 

The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 
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Perception safety in the city The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

Satisfaction hospitals The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

Satisfaction doctors The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

Satisfaction health care The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

Perception easy-to-find good 

housing 

The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

Satisfaction living in the city The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

Perception healthy to live in the 

city 

The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

Perception clean city The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

Early leavers from education For Kaunas and Riga data on the NUTS 2 level is unavailable. 

Therefore this indicator is filled with data on the national level for 

these cities.  

Education level For Kaunas and Riga data on the NUTS 2 level is unavailable. 

Therefore this indicator is filled with data on the national level for 

these cities. 

Satisfaction schools The data of this indicator comes from the Eurostat perception survey. 

See Satisfaction urban green space. 

Availability office space For Nantes, Thessaloniki, Kaunas, Riga, Lodz, Cluj-Napoca and 

Ljubljana data is unavailable in the European Cities Monitor. 

Therefore this indicator is filled with the average score on this 

indicator for all cities in the sample of the European Cities Monitor. 

Quality of governance Vienna, Brussels, Prague, Hamburg, Barcelona, Copenhagen, Nantes, 

Roma, Lodz, Lisboa and Cluj-Napoca are on the NUTS 2 level, 

Glasgow, Thessaloniki, Stockholm and Amsterdam are on the NUTS 

1 level, Helsinki, Dublin, Kaunas, Riga and Ljubljana are on the 

country level.  
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Annex 7: Sustainability objectives 

for indicators used in this 20 cities 

study 

 

In the previous Annex 6.1 four levels with corresponding limit values between a 

zero level and a target value or sustainability objective have been described. In 

this annex 7 an overview is given in table 1 of the specific limit values that were 

applied for each indicator.  

 

Table 1 Overview of the sustainability objectives and limit values for the 

intermediate classes used in this study 

  



82 

Indicator Direction Zero value Red-Orange Orange-green Green-gold Target 

value 

Chemical status 

groundwater + 1 1.25 1.50 1.75 2 

Concentration nitrogen 

dioxides - 100 40 30 20 0 

Concentration ozone - 500 240 180 120 0 

Concentration particulate 

matter - 100 35 30 20 0 

Area of forests + 0 10 20 30 100 

Area of urban green 

space + 0 0.5 1.5 2.5 5 

Area of water bodies + 0 1 3 5 100 

Satisfaction urban green 

space + 0 65 75 85 100 

Soil sealing - 300 200 150 100 0 

Chemical status surface 

water + 1 1.25 1.50 1.75 2 

Ecological status surface 

water + 1 1.5 2 3 4 

CO2 equivalent 

emissions  - 100 12.5 7.5 2.5 0 

Municipal waste - 1000 600 450 300 0 

Perception noise is a 

problem  - 100 75 60 45 0 

Perception air pollution 

is a problem - 100 75 60 45 0 

At-risk-of-poverty rate - 100 20 15 10 0 

Long term 

unemployment - 100 10 6 2 0 

Turnout municipal 

elections + 0 45 60 75 100 

Turnout national 

elections + 0 45 60 75 100 

Turnout European 

elections + 0 45 60 75 100 

Theatres, operas and art-

halls + 0 1 3 5 50 

Satisfaction cultural 

facilities + 0 85 90 95 100 

Homocide - 10 2 2 1 0 

Robbery - 10 2 2 1 0 
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Motor vehicle theft - 10 1 0 0 0 

Burglary - 10 3 2 1 0 

Perception safety in the 

neighborhood + 0 85 90 95 100 

Perception safety in the 

city + 0 70 80 90 100 

Doctors and physicians + 0 300 400 500 1000 

Hospital beds + 0 400 600 800 1000 

Life expectancy at birth + 0 77 79 81 100 

Satisfaction hospitals + 0 45 65 85 100 

Satisfaction doctors + 0 45 65 85 100 

Satisfaction health care + 0 45 65 85 100 

Net Migration rate + -100 0 5 10 100 

Perception easy-to-find 

good housing + 0 10 30 50 100 

Satisfaction living in the 

city + 0 85 90 95 100 

Perception healthy to live 

in the city + 0 50 65 80 100 

Perception clean city + 0 30 50 70 100 

Youth unemployment - 100 25 15 5 0 

Early leavers from 

education - 100 12 8 4 0 

Education level + 0 70 80 90 100 

Satisfaction schools + 0 65 75 85 100 

Employment rate + 0 55 65 75 100 

Unemployment - 100 9 5 1 0 

Availability office space + 0 0.2 0.3 0.4 1 

GDP per capita + 0 20000 35000 50000 100000 

Labor productivity + 0 40000 60000 80000 200000 

R&D intensity + 0 1 2.2 3.5 100 

Employment in science 

and technology + 0 25 35 45 100 

 

People with tertiary 

education 

 

+ 

 

0 

 

25 

 

35 

 

45 

 

100 

Employment in the 

creative class + 0 7.5 10 12.5 100 
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Potential accessibility by 

air + 0 50 100 150 300 

Potential accessibility by 

rail + 0 50 100 150 300 

Potential accessibility by 

road + 0 50 100 150 300 

Households with 

broadband connection + 0 45 60 75 100 

Quality of governance + -2 -1 0 1 2 
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ANNEX 8: List of indicators for 

European Green Capital Award study of factors 

influencing urban sustainability 2014-2015                                                                                                                                                                                                                     

Please complete this form 

before 1 December 2014 and 

sent it to zoeteman@uvt.nl  

Prof Dr Kees Zoeteman,  

Projectleader EGCA sustainable cities study 

Telos, Tilburg University 

PO Box 90153, 5000 LE Tilburg, The Netherlands 

 

For additional information call: +31 13 4668712 or +31 652098449 

 

General information: 

City name:…………………………………….......... 

 

Number of inhabitants:……………………………… 

 

Total surface area (km2):…………………………… 

 

Total GDP in PPS (million euro’s):………………… 

 

Total CO2 equivalent emissions (tonnes/year):…. 

 

Year for which data are presented:………………. 

-If in individual cases the year deviates from this year please indicate so at 

indicator concerned     

-In case data can only be estimated please indicate so together with the figure 

provided 

mailto:zoeteman@uvt.nl
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Num-

ber 

Theme Indicator Definition Data provided by city: 

1 Soil and 

groundwater 

Contaminated 

sites 

Estimated total area of contaminated 

sites (incl. brownfield sites, according to 

national criteria) within municipality in 

% of total surface area 

 

2 Soil and 

groundwater 

Chemical status 

groundwater 

Average chemical status of groundwater 

bodies within municipality (Water 

Framework Directive criteria) 

 

3 Soil and 

groundwater 

Nitrogen input 

on soil  

Total annual nitrogen input in kg 

nitrogen/km2 city surface  (including 

applied and grazing manure and mineral 

fertilization) 

 

4 Drinking water 

and sanitation 

Public water 

supply 

consumption 

Total public water supply consumption 

in cubic meters per year (households 

plus industrial and other uses)  

 

5 Average daily water consumption in 

households in liters/capita 

 

6 Drinking water 

and sanitation 

Water metering Percentage of urban water supply 

subject to water metering 

 

7 Drinking water 

and sanitation 

Drinking water 

quality 

Number of days of non-compliance with 

EU Drinking Water Directive (50 

milligram per liter) and annual average 

concentration 

 

8 Drinking water 

and sanitation 

Number of days of non-compliance with 

EU Drinking Water Directive (2500 

micro Siemens/cm at 20 degrees 

Celsius) and annual average value 

 

9 Drinking water 

and sanitation 

Number of days of non-compliance with 

EU Drinking Water Directive ( 0  E. 

coliform counts in Colony Forming 

Units per 100 ml)  

 

10 Drinking water 

and sanitation 

Waste water 

collection 

Percentage of total annually generated 

waste water load that is directed towards 

a waste water collection system 

 

11 Drinking water 

and sanitation 

Waste water 

treatment 

Percentage of collected waste water that 

is treated by urban secondary treatment 

plant (BOD reduction) or better 

 

12 Air Concentration 

nitrogendioxide 

Annual mean concentration NO2 in 

microgram per m3 

 

13 Air Concentration 

ozone 

Annual mean concentration O3 in 

microgram per m3 

 

14 Air Concentration 

particulate 

Annual mean concentration PM10 and 

PM 2.5 in microgram per m3 
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matter 

15 Air Emission 

nitrogendioxide 

Annual emission NO2 in kg per capita  

16 Air Emission 

Volatile Organic 

Carbon 

Annual emission VOC in kg per capita   

17 Air Emission 

particulate 

matter 

Annual emission PM10  and PM 2.5 in 

kg per capita 

 

18 Air Perception of 

seriousness air 

pollution 

Perception urban air is a problem Index 

method of Eurostat 

 

19 Surface water Chemical status 

surface water 

Average chemical status of surface 

water bodies within municipality (WFD 

criteria) 

 

20 Surface water Ecological 

status surface 

water 

Average ecological status of surface 

water bodies within municipality (WFD 

criteria) 

 

21 Surface water Soil Sealing Total area of paved surface within 

municipality as percentage of total 

surface area 

 

22 Surface water Flooding Average number of days per year with a 

significant flooded area due to excess 

water in rivers and lakes after rainfall  

 

23 Average number of days per year with a 

significant flooded area due to excess 

water in sewers after rainfall 

 

24 Nature and 

landscape 

Area of urban 

green areas 

Percentage of area urban green space in 

municipality 

 

25 Nature and 

landscape 

Area of urban 

blue areas 

Percentage of area water bodies in 

municipality 

 

26 Nature and 

landscape 

Area of forests Percentage of area forests in 

municipality 

 

27 Nature and 

landscape 

Urban sprawl Population density (inhabitants per 

hectare) in built-up areas (city area 

minus green and blue areas)  

 

28 Nature and 

landscape 

Biodiversity Percentage of Natura 2000 area in 

municipality 

 

29 Energy and 

climate 

Emission 

greenhouse 

gasses 

Emission greenhouse gasses in CO2 

equivalents (tonnes per capita) in 2012 

 

30 Energy and 

climate 

Emission GHG 

from traffic 

Emission CO2 equivalents (tonnes per 

capita) resulting from fuel use in 
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transport in 2012 

31 Energy and 

climate 

Emssion GHG 

from electricity 

consumed 

Emission CO2 equivalents per MWh 

electricity consumed in 2012  

 

32 Energy and 

climate 

Renewable 

energy 

Percentage of renewable energy sources 

in final energy consumption 

(EUROSTAT method) in 2012 

 

33 Energy and 

climate 

Energy 

consumption of 

residential 

buildings 

Final energy consumption in residential 

sector per m2 of residential floor space 

in kWh/m2 in 2012 

 

34 Energy and 

climate 

CO2 emission 

reduction target 

% CO2 emission reduction over 2010-

2020 

 

35 Resources and 

waste 

Municipal waste Total municipal solid waste production 

in kg/year per capita 

 

36 Resources and 

waste 

Landfilling Percentage of total municipal waste 

landfilled 

 

37 Resources and 

waste 

Incineration Percentage of total municipal waste 

incinerated 

 

38 Resources and 

waste 

Glass Collection of glass in kg/year  per capita  

39 Resources and 

waste 

Paper and 

cardboard 

Collection of paper and cardboard in 

kg/year per capita 

 

40 Resources and 

waste 

Biodegradable 

waste 

Collection of biodegradable waste in 

kg/year per capita 

 

41 Resources and 

waste 

Plastic Collection of plastics in kg/year per 

capita 

 

42 Resource and 

waste 

Eco-innovation 

budget 

Percentage of city’s budget dedicated to 

eco-innovation that address material 

reuse & improve resource efficiency 

(including green public procurement 

 

43 Nuisance 

(annoyance)) 

and emergencies 

(calamities) 

Noise exposure  Percentage of inhabitants exposed to 

noise values of Lden above 55 dB(A) 

and above 65 dB(A) due to major roads 

(Environmental Noise Directive) 

 

44 Percentage of inhabitants exposed to 

noise values of Lden above 55 dB(A) 

and above 65 dB(A)  due to railways 

(Environmental  Noise Directive) 

 

45 Percentage of inhabitants exposed to 

noise values of Lden above 55 dB(A) 

and above 65 dB(A) due to airports 

(Environmental Noise Directive) 
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46 Nuisance and 

emergencies 

Perception of 

noise annoyance  

Perception noise is a problem Index 

method  of Eurostat 

 

47 Nuisance and 

emergencies 

Perception odor 

annoyance 

Percentage of inhabitants that 

experience annoyance due to odors  

 

48 Nuisance and 

emergencies 

Chance of 

disaster 

Percentage of area with an annual 

chance of a disaster or major accident of 

over 1/1,000,000 

 

49 Social 

participation 

Membership 

societies 

Percentage of people that is a member 

of one or more societies 

 

50 Social 

participation 

Racism Annual complaints on discrimination 

per capita 

 

51 Social 

participation 

Loneliness Percentage of people that experience 

loneliness 

 

52 Social 

participation 

Volunteering Percentage of people (18+) active in 

volunteering work 

 

53 Economic 

participation 

Long-term 

unemployment 

Percentage long-term unemployed (12+ 

months unemployed) in labor force 

 

54 Economic 

participation 

Poverty Percentage of people below the poverty 

line 

 

55 Economic 

participation 

Disability Percentage of people that are disables in 

labor force 

 

56 Political 

participation 

Trust in politics Percentage of people that have trust in 

the political system 

 

57 Political 

participation 

Turnout 

municipal 

elections 

Turnout percentage of the latest 

municipal council elections (in case 

multiple rounds: take 1st round) 

 

58 Political 

participation 

Turnout national 

elections 

Turnout percentage of the latest 

elections for national parliament (in case 

multiple rounds: take 1st round) 

 

59 Political 

participation 

Turnout 

European 

elections 

Turnout percentage of the latest 

elections for the European parliament 

 

60 Arts and culture Museums Museums per capita  

61 Arts and culture Theaters Number of theaters per capita  

62 Arts and culture Galleries Number of galleries per capita  

63 Arts and culture Monuments Number of monuments per capita  

64 Arts and culture Cultural visits Number of cultural visits per capita  

65 Residential 

environment 

Rental price Average rental price per m2  

66 Residential 

environment 

Population 

density 

Average population density (population 

/ km2) 

 

67 Residential Satisfaction with Percentage of people that is satisfied  
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environment house with their own house 

68 Residential 

environment 

Satisfaction 

residental 

environment 

Percentage of people that is satisfied 

with their residential environment 

 

69 Residential 

environment 

Satisfaction 

facilities 

Percentage of people that is satisfied 

with the facilities in the neighborhood 

 

70 Residential 

environment 

New dwellings Percentage of new dwellings (> 5 years 

old) in total number of dwellings 

 

71 Residential 

environment 

Net migration Net migration rate (immigrants - 

emigrants / size of population) 

 

72 Safety Homocide Homocide rate per capita  

73 Safety Burglary Burglary rate per capita  

74 Safety Traffic safety Traffic accidents per capita  

75 Safety Traffic fatalities Traffic accident fatalities per capita  

76 Safety Perception of 

safety in city 

Percentage of people that feel safe in the 

city 

 

77 Health Hospital beds  Number of hospital beds per capita  

78 Health General 

practitioners 

Number of general practitioners per 

capita 

 

79 Health Life expectancy Average life expectancy at birth in years  

80 Health Suicides Suicide rate per capita  

81 Health Distance to 

hospital 

Average distance to nearest hospital in 

km 

 

82 Health Risky behavior Total percentage of heavy smokers + 

percentage of heavy drinkers + 

percentage of obesity 

 

83 Health Sports Percentage of people that frequently 

(once a week or more) sports 

 

84 Health Subjective 

health 

Percentage of people that describe 

themselves as being 'healthy' 

 

85 Education Schools Number of primary and secondary 

schools per capita 

 

86 Education Youth 

unemployment 

Percentage of 15-25 year old that are 

unemployed in labor force (15-25 yr) 

 

87 Education Early leavers 

from education 

Percentage of participants which leave 

education without a formal diploma 

 

88 Education Education level Percentage of population with at least 

secondary education 

 

89 Labor Employment 

rate 

Employment / potential labor force 

(total 15-65 y/o) 

 

90 Labor Employment 

function 

Number of jobs / total labor force  
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91 Labor Unemployment Percentage of unemployed in the labor 

force 

 

92 Labor Aging labor 

force 

Percentage of more than 45 year old in 

labor force 

 

93 Labor Green jobs Number of jobs created annually in 

green sectors as share of total jobs in 

city 

 

94 Capital goods Labor 

productivity 

GDP expressed in PPS / total 

employment 

 

95 Capital goods Investments by 

companies 

Total investments by companies in euro 

per capita 

 

96 Capital goods Availability 

capital 

Percentage of businesses that 

experiences access to capital as easy 

 

97 Knowledge High education  Percentage of labor force with at least 

tertiary education 

 

98 Knowledge R&D intensity R&D expenditures as percentage of 

GDP 

 

99 Knowledge Employment 

creative class 

Percentage of active people employed in 

the creative class 

 

100 Knowledge Employment 

science and 

technology 

Percentage of active people employed in 

science and technology 

 

101 Economic 

structure 

GDP per capita GDP per capita expressed in PPS (in 

1,000 €/capita) 

 

102 Economic 

structure 

Disposable 

income 

Average disposable annual income in 

euros per household 

 

103 Economic 

structure 

Employment 

growth 

Percentage annual growth of 

employment 

 

104 Economic 

structure 

Births of 

businesses 

Births of businesses as percentage of 

total number of businesses 

 

105 Economic 

structure 

Deaths of 

businesses 

Deaths of businesses as percentage of 

total number of businesses 

 

106 Economic 

structure 

Tourism Number of total nights spent within 

municipality by tourists per capita 

 

107 Economic 

structure 

Fast growing 

businesses 

Fast growing businesses (growth > 

10%) of businesses as percentage of 

total number of businesses 

 

108 Infrastructure 

and accessibility 

ICT 

infrastructure 

Percentage of population with an 

internet connection 

 

109 Percentage of households with 

broadband connection  

 

110 Infrastructure 

and accessibility 

Use of non-car 

transport 

The total percentage of the working 

population travelling to work by public 
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transport, bicycle or foot 

111 Length of designated cycle lanes along 

roads in relation to total number of 

inhabitants (meters of lane per capita) 

 

112 Infrastructure 

and accessibility 

Hybrid or fully 

electric cars in 

total stock of 

vehicles owned 

by city 

Percentage of hybrid or fully electric 

cars in total stock of vehicles owned by 

city  

 

113 Infrastructure 

and accessibility 

Public transport 

vehicles 

classified as low 

emission 

vehicles 

Percentage of public transport vehicles 

classified as low emission vehicles 

(lower emission standards than EURO 

V) 

 

114 Infrastructure 

and accessibility 

Congestion Average daily km of traffic jams per 

1000 inhabitants in city 

 

115 Infrastructure 

and accessibility 

Vehicle 

transport 

network 

Total km of highway within 

municipality per 1000 inhabitants 

 

116 Infrastructure 

and accessibility 

Distance to 

airport 

Average distance to most nearby airport 

in km 

 

117 Infrastructure 

and accessibility 

Capacity airport Capacity of nearby airport in annual 

number of passengers 

 

118 Infrastructure 

and accessibility 

Train/subway 

usage 

Average daily number of passengers on 

train/subway system expressed as 

percentage of total inhabitants of city 

 

119 Infrastructure 

and accessibility 

Accessibility of 

public transport 

system 

Percentage of population living within 

300 meters of a public transport service 

 


