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Nothing is more complex than dealing with a
sophisticated, multiorganization project

Tom Peters, in
Liberation Management, 1992

It must be considered that there is nothing more difficult
to carry out, nor more doubtful of success, nor more
dangerous to handle, than to initiate a new order of
things. For the reformer has enemies in all those who
profit by the old order, and only lukewarm defenders in
all those who would profit by the new order, this luke-
warmness arising partly from fear of theír adversaries,
who have the laws in their favour; and partly from the
incredulity of mankind, who do not truly believe in any-
thing new until they have actual experience of it.

Niccold Machiavelli, in
The Prince, 1 532, (this translation: 1935)

CHAPTER 1 Complex Implementations of Logistics Packages

1.1 Introduction

Today's competitive, worldwide marketplace demands dynamic, flexible and
international logistics operations. Faster, more accurate and integrated information
is a cornerstone in this effort.

The implementation of a large logistics software package can help to enable or even
drive the required changes, because many operational and organizational changes
are not possible without changes in the supporting Information Technology (IT1.
This adds complexity to the already complex task of implementing or replacing an
information system in an organization, especially if the implementation covers many
of the organization's units and sites.

This dissertation will be about making the package implementation a success. And
success is not only to technically implement or replace a system, but also to
support the desired business changes.
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1.1.1 Changes in Logistics

The changes that logistics operations are implementing today include

- globalization through mergers and acquisitíons, concentration in all industries,
strategic alliances, outsourcing, and political and legal changes (breakdown
of border controlsl. This leads to demands for

horizontal integration of operations across national borders and between
organizations (for instance, replacing local warehouses by European regional
distribution centersl,

a faster communication between supplier and customer, and

greater sharing of data for real-tíme, accurate control of the logistics
processes Ifor instance, on sales and supply plans in central systems
modules such as DRP or ATP, for more controlled, accurate availability of
stocksl.

- Fewer supply levels, the introduction of quality circles and more teamwork
result in greater productivity and quality.

1.1.2 Changes to Information Technology (1T)

Changes to the logistics organisation and processes need to be reflected in the
supporting information technology. Often, an organisational change can only be put
in place after the information systems have been adapted accordingly. Technical
changes can even be the enabling factor in organizational changes, for instance, for

- integration of business functions at all levels within and between organiz-
ations, through integration of data bases, data flows and systems, across
national borders and IT ,

streamlining of operations and of reporting ( for instance, through
implementing the same package system in all sitesl,

- productivity gains for the IT service (for instance, through the use of
standard packages instead of custom-built software, or through bar codingl,

shifts in the competitive climate in many industries and new strategic
opportunities for organizations by forming networks, enabled by faster
communication through EDI, cellular telephones, satellite systems, INTERNET
or e-mail in LAN and WAN networks, and

support for teamwork (for instance, through Computer Supported
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Cooperative Work (CSCWI) or for gains in staft productivity (for instance,
through workflow systemsl.

Unfortunately, many of the older information systems in use today are not as
flexible and adaptable as the business changes would require them to be. They are
built on older hardware and software technologies, and constant maintenance
programming has made them less and less flexible ("legacy systems"1. They are
not truly integrated, as integrated business processes would demand, but tangled
together through (batch) interfaces. This makes improvements to one system
difficult without interruptions to the others and to the business.

But the IT industry has solutions in store. Productivity tools and integrated, flexible
(logistics) packages with a wide scope of functionality are now available under the
title of "Enterprise Resource Planning" systems (ERP) and gain acceptance over
custom-built systems. As much as the IT departments would like to service the
business demands with new hardware and custom-built software, many of them
are looking to software packages as cost-effective alternatives. Packages are
hoped to reduce the programming and maintenance efforts, while at the same time
offering modern software concepts (Graphical User Interfaces (GUI1, object-
orientation, clientlserver approaches) and leaving budget funds to invest in
hardware architectures of a better cost-performance ratio.

1.1.3 Changes to People

In addition to changes to business processes and the supporting, there are changes
to the people: staff and management. These are, for instance:

- style and structure of the dialogue between man and machine,
- methods used in an organizational unit,
- operational procedures of an individual staff inember,
- reporting lines,
- workplace layout and design, or
- communication facilities and information needs.

The changes force an often painful re-learning effort onto staff and management.
It may cause resistance, even if the initial attitude was positive, for instance, in
anticipation of IT innovation, better control or greater creativity.
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1.2 Research Questions

"Lessons can be learned from a careful examination of what successful firms did
to revamp their basic approach to logistics." ( Bowersox, 1992, p.12). This
dissertation aims to do just that, with emphasis on complex package
implementation programmes.

We aim to find success factors for future implementation programmes. We looked
at past programmes that were complex in several ways. They

implemented packages of a wide variety of functions, even beyond logistics
(for instance, including Finance and Administration or Human Resourcesl,
took place in corporations with many linternational) sites, and
did not simply implement or replace an information system, but were also
intended to enable change in the logistics and other operations.

And we assessed only programmes that had been successful, such that we could
learn from what they have in common in how they dealt with the complexity of
their programme situation. We did not assess unsuccessful (failed and stopped)
programmes, because it is not sufficient to avoid factors that may lead to failure,
but to also look for factors that contribute positively to success Isuch factors will
be considered „success factors").

The question raised here can be summarized as follows:

Question 1:
What factors contribute effectively to success in a complex package imple-
mentation programme?

Not every factor applies equally well in every project (Steinle et al., 1995, p. 301.
But which factor applies when? We will aim to find rules for good programme
management practice in given implementation project circumstances. As we will
see in chapter 1.3 below, we need a theory of complex implementation work that
allows to identify such factors. We need to answer the following questions:

Question 2:
Can we understand and conceptually descríbe successful programme
management as the direct result of the implementation context ?

Question 3:
How should programme management be organized best to handle
implementation complexity and lead the programme to success?

To answer the first question, we will conduct a qualitative analysis, based on a
literature review and two case studies. For the second question, we will build a
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conceptual model of programme management, and derive propositions from it to
arrive at a theory of programme management. We will answer the third question by
arguing and evaluating the propositions to the extent possible.
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1.3 Success in Package Implementations, an ill-structured problem

The many types of changes mentioned in the introduction, the different goals of the
players and the complexity of the given IT and business organization result in a high
complexity of the implementation programme. The complexity of a situation or
system (for instance, an implementation programmel is characterized by the number
of its main elements and their relationships, and their changes over time. Main
elements are, for example, the functions of a logistics package and its coverage of
business functions (Nielen, 1993). A"programme" in this context denotes a set of
projects that are related to each other: they pursue the same goals (see (Patzak,
1995), or belong to a project portfolio, as discussed in (Cash et al., 1992) or
(Krcmar, 1997). In the case of this study, we look at package implementation
efforts covering several locations and~or several modules of a given software
package. By a"divide and conquer" approach, the programme may be structured
into several projects and task groups (Nielen, 1993; Malik, 19891. A single
implementation project would run, for instance, at a given company location at
which the package is to be introduced. Much has been written about managing
single projects (see, for instance, (Gillies 8~ Smith, 1 994), (Gibson, 19921, (Patzak,
19951, ISteinle et al., 19951, or (Barbitsch, 199611. We will therefore not
concentrate on success factors in single implementation projects, but entire
programmes instead.

Despite the complexity, the goal is to make the package implementation successful.
And, following the TQM idea, one would even demand: get it right the first time.
But such a plea is problematic, even in the case of packages, where the system is
known and experience has been gained.

There are three main reasons for the problems in having sure success: firstly, the
people involved in the implementation have differing, even conflicting goals. They
will define "success" in different ways. Secondly, they would need to have good
knowledge of the elements and relationships in the implementation situation. That
is rarely the case. And thirdly, there are conflicts and dilemmas arising from the
need for changes and the ensuing resistance, for instance:

1. Higher overall efficiency through organisational changes versus higher
individual efficiency from existing, optimised behavioural strategies, or

2. Adapting the system versus adapting the organisation (flows, structure). In
other words: adapting the system or adapting to the system?

These reasons turn the goal of having a successful implementation into an "ill-
structured problem". A problem is ill-structured, when the problem situation shows
any one of these three components (Young, 1984, quoted from Streng, 19931:

not all objectives may be known at the outset; multiple objectives exist, and
the trade-offs of the objectives are largely unknown
the identity of all of the important variables (both controllable and uncon-
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trollablel that affect the outcomes may not be known at the outset of the
decision process, and therefore complete models cannot be specified in
advance
the relationships between affecting variables and outcomes are not well-
known in advance, or they may vary according to different plausible
assumptions.

In a complex implementation project, all three components of an ill-structured
problem are given. A consequence from the lack of structure in the problem is that
one cannot completely model the variables in an implementation project, and their
effects. The lack of a model entails that there is no ideal approach to a complex
package implementation.
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1.4 Research Approach

Streng points out that an ill-structured problem "becomes more structured if the
problem situation can be modelled in such a way that possible solutions can be
derived consistently and when the effectiveness and the efficiency of these possible
solutions can be evaluated numerically" (Streng, 1993, p. 26, quoting Sol, 19821-
For the purpose of this study, the problem shall be the managing of a complex
package implementation. We will structure the problem situation by modelling the
management of a package implementation and deriving a theory of implementation
programme management.

Modelling

In our modelling, we use the three types of models from Sol's inductive-
hypothetical model cycle (Sol, 1982, cited from de Jong, 19921, as in Figure 1-1.

Descriptive
empirical

model

Abstraction

Descriptive
conceptual

model Design

Prescriptive
conceptual

model

Figure 1-1: Models in our research approach
(adapted from (Jong, 19921)

De Jong describes the three models as follows. First, one or more descriptive
empirical models are constructed, each describing the situation of a specific area
of interest as perceived by the modeler. Analyzing these situations provides an
insight into causes for problems, and into factors affecting the their situations.
Next, a single descriptive conceptual model is constructed as an abstraction of the
descriptive empirical models. It describes the essential aspects of the perceived
situations. The prescriptive conceptual model is constructed by applying the
proposals from literature to the descriptive conceptual model and a design theory.
The model indicates the changes to be applied to the perceived situations in order
to solve the observed problems. (Jong, 1992, p.12f1. In this thesis, we will not
develop a fourth type of model, the prescriptive empirical models, comprising an
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implementation of the proposed changes in a specific area of interest. Such an
implementation could be the development and trial use of a method for programme
management based on our prescriptive conceptual model; it is left for further
research.

A similar three-step approach to problem-solving is suggested by Simon (Simon,
1960, quoted from Streng, 19931: "Intelligence, where the environment is scanned
for conditions that call for decisions, Design, where possible courses of action are
developed, and Choice, where the possible courses of action are analyzed and one
particular course of action is selected." ( see also (Ahituv 8~ Neumann, 1990, pp.35-
43) or ( Verbraeck, 1991, p.5f11. In our case of implementation programmes, the
implementation environment forms the conditions under which programme
management has to be set up Idesignedl, and choices have to be made as to how
to manage the programme over time.

As a first modelling step, we studied the current practice in a natural setting, and
described it based on a descriptive model. This orientation step involved a
longitudinal study of two implementation programmes, in which this author
participated. The participation allowed him to play the role of a field researcher,
who could already conclude first lessons learned as indicators for success factors.
In an abstraction step from the case studies and a literature review, a conceptual
model of current practice in implementation programme management was designed,
leading to a theory with rules for future practice. Figure 1-2 outlines the steps taken
during our research, and the four types of models to which the steps applied.

Steps taken
Current situation

(descriptive model)
Future situation

(prescriptive model)

- two case studies
Empirical - literature review

model - rated success factor list

-programme
Conceptual management theory - quantitative,

model - proposed rules descriptive

- - -

- 13 case studies

- - ~

evaluation of cases

- - - - ---

Figure 1-2: Steps and models in the research

14



Figure 1.3 outlines these steps on a time line. The chapters in this dissertation are
structured such that they follow this time line.

Descriptive Descriptive
empirical ..........~conceptual

model model

Two casè
studies

(qualitative)

Literature
review

'Progr Mgt `
theory and

propositions

Rating by
expert panel

Rated List

factors
ofsuccess

......----~
Prescriptive
conceptual

model

Structured
interviews of

13 more cases
~ -

Quantitative
evaluation

Figure 1-3: Succession of steps in this study

Relevance of this thesis

The research outlined in this dissertation is relevant for practice, because there is
a lack of effectiveness and efficiency in large logistics package implementations,
and a need for well-grounded advice on success factors. Kempis and Ringbeck point
out that in unprofessional IT-organizations, such implementations take 48oIo longer
than planned and cost 350~o more than originally budgeted (Kempis 8~ Ringbeck,
1998, p.155). Joustra and Sterre mention that in only 70~0 of such „runaway"
projects the reasons can be found with the software or hardware. The more
important reasons are: unsatisfactory project management and control (320~0),
incomplete goal specifications (200~0), lack of communication (170~0), and
underestimation of project complexity (170~0) (Joustra, 1994, p.1521.

Methods for better project management exist, but only some of them have been
verified in a case study (see, for instance, (Kirchmer, 1996) or (Barbitsch, 19961)
or are unpublished and proprietary to consultancy services or package suppliers.
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This study will not develop another method, but help in interpreting and bringing the
existing methods to live through rated success factors and lessons learned from
case studies.

Incomplete goal specifications, lack of communication, and underestimation of
project complexity are signs of insufficient implementation programme management
(rather than of rollout project managementl. These insufficiencies account for more
than 500~0 of the „runaway" projects. Generic advice on programme management
exists in the literature on project management (see, for instance, (Patzak and
Rattay, 19951) or on Information Management (under the heading of portfolio
management, as in (Krcmar, 1997) or (Cash et al., 19921). Case-based advice
exists in, for instance, (Fallon, 1995) or (Bancroft, 19961, but these authors lack
a conceptual model and theory of programme management. This study will bring
the conceptual and the case-based approaches together and develop indications for
how to organize programme management for complex implementations.

This study is relevant to science, because it attempts to develop a theory of
programme management in software package implementations, and find empirical
support for its propositions in not just one or two cases, but a sample of 1 5. The
study is also relevant in that it combines single period with longitudinal approaches
to case study descriptions.

We anticipate that the results from this dissertation will be easily transferable to
implementation programmes for Enterprise Resource Planning (ERP) packages in
general, not just for logistics packages.
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1.5 Outline of Dissertation

Chapters 1 and 2 will introduce the reader to factors that contribute to the
complexity of large logistics package implementations. A descriptive organizational
model is developed and used to structure two case studies of implementation
projects. The case studies provide a first opportunity to list lessons learned.

Chapter 3 will refine the model and use it to structure a literature review. The result
is a list of 64 success factors. Subsequently, an evaluation of the importance of
these factors by seven programme managers is described.

Chapter 4 will develop a conceptual model and theory of programme management,
and propose rules on how successful programme management should deal with
implementation complexity. From the theory, a questionnaire is derived that was
used to assess 1 3 additional case studies. These cases are briefly described.

Chapter 5 will report on the evaluation of the case studies. Chapter 6 summarizes
and draws conclusions from the study results.

17



CHAPTER 2 Two Case Studies

Descriptive Descriptive Prescriptive
empirical , ,,,,,,,,,~conceptual ,,,,,,,,,,~ conceptual

model model model

Structured
inteiviews of

13 more cases

Quantitative
evaluation
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2. Two Exploratory Case Studies

We will use two case studies as a starting point for our study, for the following
reasons:

- To describe the reality and problem situation. This will lead to a sound
problem analysis and a first indication of success factors, from lessons
learned.

- The cases will exemplify the actual complexity of software package
implementations. They will help the reader to gain a feeling for the
difficulties in a complex package implementation project, and to better under-
stand the conclusions drawn.

Throughout the following section, we will use the key concepts of „systems",
„complexity" and „programme". These concepts will be explained in more detail in
the following sections.

Systems

A system is "a set of interrelated and interdependent parts arranged in a manner
that produces a unified whole" (Robbins, 1983, p.91. It takes inputs and transforms
them into outputs. Churchman adds that the partslsub-systems are "coordinated
to accomplish a set of goals" (Churchman, 1979, p. 29). A system is determined
by specifying its goals Iwith related performance measuresl,
environmentlconstraints, and by describing the components with their activities and
interrelations, goals and measures of performance.

Figure 2-1 illustrates the main system components and their (control) interactions,
adapted from (Bemelmans, 1997, p. 45) and (Ahituv and Neumann, p.1001.
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Environment

output

input

controlling body, as
action generator

external
data

information system
and standards

internal
(corrective) data

actions

Controlled subsystem(s)
or primary transformation process

i

adapted from (Bemelmans, 7997, p. 45)
and (Ahituv 8 Neumann,1990, p.100(f)

Figure 2-1 : A systems view, here of an organization

A control process guides a transaction process which gives a feedback into the
control. The transaction process may be one or more subsystems, i.e. the model
is recursive.

Examples of concrete systems dealt with in this study are physicat systems such
as a software system, and social-technical systems such as an organization. A
system is called socio-technical, when the transaction processes are performed by
social and by technical systems (Eason, 1990, p. 88ff). Systems are called open,
when they have an environment and interact with elements in that environment,
else they are called closed. Organizations and projects differ from computer
systems in that organizations are:

- probabilistic loutput can be predicted with a certain probability) rather than
deterministic (perfectly predictable, like a completely known computer
systeml,

- exceedingly complex (see below) and
- adaptive, i.e. they modify themselves or their environment when either has

changed to their disadvantage.

In a package implementation, we can identify several different systems. Three such
systems are particularly important for this thesis, because they form three layers
of control in a logistics package implementation:

20



1. the organization as a system: the logistics chain can be seen as the
transformation process, the Logistics function as the control subsystem, and
the logistics package as the information system.

2. the implementation project as a system: changes to the organization
described under 1. become the transformation process, that is controlled
(with respect to the changes) by a project team.

3. if there are several projects in one implementation programme, that
programme can be seen as a system. The transformation process is the
running of the projects (project managementl, controlled by a programme
management.

Complexity

Complexity ís defined as the "ability of a system to take on a large number of
different states in a given time span" (Ulrich, 1 991 , p.58, translation by this
authorl. The number of distinguishable states, the variety of the system, is one
characteristic measure of complexity. More concretely, variety is the number of
elements and their interrelations, in a given situation or system. But large variety
it is not sufficient to make a system complex, it only makes it complicated. The
system becomes complex when it shows a high variability or dynamics over time
of its elements and the interrelations between them. High variability is characterized
by a large number of different behaviour an element can take. There is a high
uncertainty in decision making, because of a lack of knowledge about what the
next situation will be like. A system that is both complicated and complex, is called
exceedingly complex. The following figure 2-2, adapted from (Ulrich, 1991, p. 61)
illustrates this differentiation.

Industry sectors can be classified by complexity levels, as the examples ín Figure
2-2 illustrate. Similar portfolio matrices appear in (Bleicher, 1989, p. 831, (Steger,
1992, p. 761, and (Robbins, 1983, p. 1531, all based on (Duncan, 1979, p. 63) and
(Mintzberg, 1979, p. 2861.
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e.g. fashion industry ~~ e.g. software

1

complex

símple

~
e.g. Bakery

omplicatedc

é:g. hospital

variety

Figure 2-2 Typical industries of different complexity classes
adapted from IUlrich, 1991 , p. 61)

One can estimate the potential complexity of an organization (as a systeml, by
estimating its variety (Malik, 1991, pp.187ff1:

il when one knows the number of elements, then the variety is the number
of different states the system can take: if it contains n elements, the variety
is 2".
ii) if one does not know the number of elements, one can model the system
"organization" as a"black box" with a function f that transforms the values
of m input variables into a value for an output variable; the variety of the
system is then 2k, where k is the number of possible combinations of the
input variables: if the m variables are all binary, then k- 2"'.

We will not pursue the latter model, the "functional approach", any further, because
the emphasis in this thesis is not with a detailed model of the implementation
effort, in order to explain that effort, but with models detailed enough to sufficiently
reflect reality and allow to deduce propositions on measures for complexity
reduction, to be formulated as success factors.

The complexity increases over time ("proliferate variety"1, because of
"disturbances" from the environment and, more importantly, because of
interactions between elements, within the system and with those from other
systems (Malik, 1991, p.21 11. Current sources for proliferate variety in logistics are
that

i) the business environment shifts towards networks of partner companies
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acting as supplierlcustomer in a supply chain. This creates a trend towards
"fractals": autonomous, decentralized organizational units, with their own
customer relationships and an increased self-organization. This positions the
company into the exceedingly-complex quadrant (see figure 2-21, and

iil the trend towards process orientation creates interactions between
organizational elements that hitherto did not interact. Interaction occurs
across functionalldepartmental borders and locations that previously acted
more independently. This creates the need for greater integration, also on
the level of information systems and IT infrastructures which support the
business processes. It should be noted that the need for greater integration
is not equivalent with a need for centralization, even though more decisions
have to be coordinated for corporate-wide purposes (for instance, customer
service levels, product sourcing decisions, key account management,
calendars and other master datal.

Programmes

Complex package implementations, as dealt with in this thesis, consist of a set of
(sublprojects, which are related regarding contents, resources, and goals, and
pursue a common (strategic) goal, for instance to improve the supply chain. The set
of (sublprojects are cast into a programme. A programme consists of a portfolio of
projects, defining a set of related activities, both for the IT and the business side,
that have known goals and need to be controlled as a whole; see (Wijnen, 1 994,
p.1771, (Cash et al., 1992), or (Coopers8~Lybrand, 19961. A programme has to
yield several related results (else it is called a„project"1, and has a defined end (to
differentiate it from the standing organization).
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2.1 The Structure of the Case Studies

The two exploratory case studies in this chapter are structured as follows:
1. „Where": Initial situation of the enterprise, before the implementation

programme
2. „What": Changes to be effected in the programme, and lessons learned
3. „How": The implementation process, and lessons learned
4. „Why" (partiallyl: Longitudinal description over all projects, on resistance

against changes.

2.1.1 Our model for organization and implementation analysis

Before we describe the two cases, we will develop a descriptive model of an
organization, and then use that model in the first two sections of each case study.
The descriptive model contains all elements which other authors included in their
organizational models for similar purposes. In Appendix A.1, we have outlined
existing organizational models.

These models have different strengths, because they were developed for different
purposes. Three models come closest to the goals of our case descriptions: the
MIT90-s model with its emphasis on IT transformations and performance
improvements, the Burke-Litwin model with its focus on the "soft" factors of
change management, the systems view with its outline of the dynamics of the
elements and the details on 3 levels of management (plus the transaction level, for
each individual person), and the de Schepper model with its relevance to logistics
transformations and its coherence regarding all aspects of change in logistics.

Our model will be based on the de Schepper model, because it addresses most
completely the complexity from changes in logistics. Its weaknesses will be
eliminated as follows:

al the three layers (levels) from the systems view are carried over, and
b) the "soft" factors, especially with regard to change management issues, will

be included under a"people" column.

The model is depicted in Figure 2-3. Not explicitly shown here is the environment
of the enterprise, but it will be included in the description of the case studies. The
description of the environment is implicitly included in the existing model elements,
for instance EDI-connections in the IT-infrastructure, or supply-chain management
aspects in the Business Processes and the Corporate Networking.
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Process Structure People Information
Technology

Strategic Business Corporate HR Strategy IT Strategy
level Process strategy and

networking
Operational Ways of Organizational Culture, IT-Infra-
level working, Structure organizational structure

Methods skills, style
Individual Operational Job Positions, Individual Application
level procedures tasks, roles skills f systems, user

motivation interface

Figure 2-3: Our organizational model

One should note that the differentiation between "process" and "methods and
procedures" in the original de Schepper model has been eliminated. "Methods and
procedures" are perceived as belonging to the operational level of the business "pro-
cess" column. Methods support the ways of working, which constitute the
business process broken down to the operational level, and procedures belong to
the individual level.

2.1.2 Longitudinal view of all projects in the programme

During the work on the two exploratory case studies, it became apparent that
several important aspects of an implementation programme could not be covered
by summarizing them for the entire programme or even one single project, because
they changed over time. Especially the extent and effects of user resistance against
impending changes could only be documented properly if one described it along
with the incidences that occurred during the projects. Since the extent of resistance
is crucial to the success of an implementation programme (see, for instance, Martin,
1993, or Hauschildt, 19971, we will also describe important events and their
influence on user resistance over time. Potthof points out that single-period studies
provide little evidence for cause-effect relationships (Potthof, 1998, p. 56). A multi-
period approach would be more appropriate. For that, the researcher has to
participate throughout the programmes, and become part of the self-organization
that successful programmes need to develop in their effort to cope with complexity
Ifor a similar comment see Stacey, 1996, p.261 fl. In this thesis, the two case
studies of the electronics supplier and the car manufacturer are described based on
the author's first-hand experience as a field researcher participating in the
programmes

We will use the process model, as described in (Robey, 1996, pp. 30-631, to
outline the cases from a chronological perspective. This model has been proven to
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be effective with systems implementation projects, of which our package
implementations are a subset. The process model is supposed to go even beyond
a chronological account of events. It classifies the events with respect to certain
predictor variables and allows to identify patterns over time that give hints for finks
between the predictor and the outcome variables. Even though this is in line with
the factors approach taken in the thesis (predictor variables, here: complexity, are
being related to outcome variables, here: implementation programme managementl,
we will follow Robey and Newman's advice not to combine the process model with
the factors approach in a single research model (Robey, 1996, p. 32~. We will use
the model only to highlight patterns in behaviour of main implementation actors.

A given pattern can change through critical encounters. In between such
encounters, the pattern stays stable. Therefore, the process model dífferentiates
between two types of events:

- encounters: critical short events in which the past performance or future
course of action is assessed and (relplanned. Encounters are triggered by
external events or had been scheduled (milestones, sign-offsl. They provide
opportunities to challenge and change established practices.

- episodes: periods of relative stability between encounters, perhaps "wait-and
see".

The graphical presentation of the process model shows the three categories of
acceptance, equivocation and rejection as three horizontal areas, into which events
are placed as points along a horizontal time axis. Lines connect the events, and
therefore represent episodes. The time axis represents the temporal sequence only,
and is not scaled to calendar time, because the sequence is more important than
the duration of episodes (Robey, 1996, p. 34~.

In the artificial example diagram below, the project is received positively in the
beginning. The new ways of working lead to resistance, which was softened during
a workshop on how to use the new system with the new ways of working
("conference room pilot"1. The "wait-and-see" stance persisted until the new
operational procedures were developed and trained. In the end, the system was
accepted. The 6 encounters are:

1 Project launched with full and open support from project sponsor
2 Workshop on new Ways of Working (WOW) generates disapproval
3 Conference Room Pilot (CRP) shows how WOW can be realized with

system
4 Operational procedures are revised to reflect outcome of CRP
5 New procedures are explained, discussed and trained
6 System goes live, with post-implementation support from trainers
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Figure 2-4 Artificial example of a process model in a package implementation
(antecedent condition: user-lead implementation)
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2.2 The Phoenix Project: Tightly Coupled Logistics

The company: a leading supplier of audio and video equipment

The company in question is part is the daughter company of a global supplier of
electronics equipment. It was responsible for the Business Groups of Television
ITV), Audio, Video Equipment and an import brand. The company had 34,000
employees at the time this case study took place, and a turnover of approximately
USS 13 billion. It was organized into four Sales and 67 National Organizations.
Worldwide, there were 38 manufacturing plants and 21 development centres.

Project Phoenix, - a short introductory history

The Phoenix Project was established in 1991 to improve their logistics systems and
ways of working with the help of an integrated software package. This concept
was termed "Tightly Coupled Logistics". The company chose GSI's TOLAS
software to support it. The objectives of the project were

to achieve a breakthrough in customer service levels,
to reduce stock and at the same time save on IT costs

through the implementation of TOLAS and related common ways of working.

The project's initial mission was to implement a single TOLAS software and
common Ways Of Working (WOWI. During the first implementations, considerable
resistance against the implementation approach built up. Delays developed in
preparing the software and rolling it out. In 1994, the delays triggered a change in
the Phoenix project management. The new project manager changed the emphasis
in the project from "business improvements through new systems" to "finish the
implementations on time and within budget". He gained direct support of the Chief
Executive Officer. He reduced the maximum number of ongoing high-priority change
requests from 200 to 24. He also pushed the implementation teams to establish a
project plan, and stick to it. The implementation was speeded up by reducing the
changes to the system, and making operational adjustments instead. The
implementation projects became what was pragmatically feasible: system
replacement projects with limited changes in the ways of working.

It should be noted that Phoenix was actually a„programme", as we have defined
it in section 2.1, but we will refer to it as a„project", because that was how it was
entitled.
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2.2.1 Organizational Analysis: The Initial Situation

2.2.1.1 Strategic Level

al The Environment

The company ~ s economic environment in 1991 was dominated by the trend
towards globalization and international competition, in particular through the
approaching single European market. Falling trade barriers and a deregulation in
transport would bring transport times and prices down. Pan-European service pro-
viders emerged for ihird-party warehousing and transport. Economies of scale could
be reached in manufacturing, by centralising stock-keeping (European or Regional
Distribution Centers (EDC'sIRDC'sll.

A second trend was the demand for customer service regarding reliable, flexible,
and fast delivery: retailers required their suppliers to be able to rapidly and reliably
replenish retailers' stock. Faster ordering by means of Electronic Data Interchange
(EDI) was called for. The total supply chain would be integrated more strongly,
across business functions (SaleslMarketing, Manufacturing, Distribution,
Purchasing) and national operations, for faster, more up-to-date planning and
delivery. Direct deliveries were made possible.

There was pressure from the retail side on suppliers to allow greater product variety
and shorter product life cycles, calling for a more flexible production, packaging and
distribution. On the other hand, the consumer electronics industry had to cut costs
across the entire supply chain. This called for less country-specific products and an
increase in common components. The Master Production Scheduling (MPS) had to
become more reliable, based on more accurate sales forecasts. Local stock points
needed to be reduced in number and merged into Regional Distribution Centers.

In IT, the following trends were relevant for the company's logistics:
- integrated, cross-functional software packages became available, with

interfaces to EDI and MRP II systems,
- Distribution Requirements Planning (DRP I) modules allowed weekly revisions

of demand forecasting and supply requirements,
- support in warehousing and physical distribution from integrated inventory

control, bar coding, or vehicle routing and scheduling.

bl Business Processes

The logistics business processes at the company were characterized by a make-to-
plan operation. Monthly sales plans from the NSO-s were aggregated and corrected
by the Business Groups (BG) and for the European region by the European
headquarters. The Master Production Schedule (MPSI was based on the reviewed
monthly sales plans (push principlel. There was one channel of distribution, from
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the factory (International Production Center, IPC) via the NSO's local warehouse to
the customer. There were no direct deliveries from the factory.

These processes were perceived to be inflexible and rigid. There were no systems
or procedures in place for a demand-driven pull principle, based on current customer
orders and a weekly demand forecast based on stock availability in NSO and RDC
warehouses. At the same time, the information was not completely visible to those
who needed it. Sales plans from the NSO's were altered and "corrected" as they
were aggregated and balanced on a European level against supplies, and supply
information from the factories was not directly accessible to the NSO's; reservation
of future stock was not possible for the NSO's.

c) Corporate Strategy and Networking

The company had an unfavorable image in the market for their product quality, lead
times and customer service levels. As a reaction to thís, a special project had been
launched to create within the company a focus on customer orientation and product
quality. The market pressures led to increased cooperation with large and powerful
retail chains and with OEM customers (Original Equipment Manufacturorsl, resulting
in a need for diversified distribution channels (direct delivery, pre-packing) and quick
response in ordering and delivery. The company wanted to use its strategic
advantage of having local li.e. European) factory sites, to gain over their Far East
competitors in lead time and product diversification for local markets.

dl Human Resources Strategy

In the early 1 990's, the company was facing sluggish sales; hiring was limited to
selecting some of the best university graduates.

el IT Strategy

The IT strategy for the company was to move towards networked, decentralized
systems on open hardware architectures. Application programs were to be
integrated more strongly, in coordination with the company' s central Data Manage-
ment function. Standard packages were given preference over custom-built
software, unless there existed systems elsewhere in the organization that could
easily be adapted. Integrated software was hoped to provide faster visibility of
information to the customer Ifast ordering; product availability and delivery
information) and to Productíon and Purchasing (weekly supply requirementsl. The
use of the software packages promised productivity gains because they were
exception-driven, and had advanced networking capabilities to support a multi-level
pan-European operation and supply chain.
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2.2.1.2 Initial Organization: The Operational Level

a) Methods, and Ways of Working

In the factories, the MRP II approach was used. It was supported by IBM's MAPICS
and COPICS systems, that were gradually replaced by MFGlPRO in all factories
worldwide. For supply chain management, no integrating method was used.
Requirements planning was done on an operational level based on monthly sales
plans from the NSO's; they were prepared either manually or on a local PC. The
plans would be entered into a central planning system at the BG's, for consolidation
and review, and to drive the medium term supply planning. The plans were then
aggregated monthly for a sales region and balanced by the Business Group against
available and projected future stock based on production plans. There was no time-
phased demand planning (DRP) available, nor a reservation of future stock, nor an
Available to Promise (ATP) concept.

Consequently, the supply was driven by long term sales predictions rather than
customer demand, as the market trends demanded. Even a high degree of manual
interventions from planners would not prevent stock problems. The existing
information systems for requirements and supply planning did not allow a
"management by exception" approach.

b) Organizational Structure

As a Product Group (PG1, the company was in the early 1990's organized into
Business Groups IBG's) that were responsible for the supply side, and Sales
Regions that handled the sales and distribution side. Each region had National Sales
Organizations INSO's) for sales planning, order processing, local warehousing and
physical distribution to customers. The NSO's would, to a certain extent, also
purchase and stock products from local suppliers. The NSO's received stock from
the factories; that supply was planned for by the BG's.

The formalization of rules and regulations was not very high. Work was standard-
ized and predictable over time, but involved many parameters. It required trained
specialists with considerable control over their own work. This contributed to the
resistance against regulation set by others. The authority and decision making was
largely decentralized.

c) Culture, organizational skills, style

The company culture was that of a big family. Staff inembers stayed with the
company relatively long; there was no approach of "hire and fire". Job rotation was
functioning and strengthened the cooperation across the decentralised company on
a personal level. The company culture was similar in all subsidiaries, despite
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national cultural differences. For the most part, the decision process was
democratic rather than autocratic. Employees wanted to know and wanted to be
involved in decisions.

dl IT Infrastructure

The IT infrastructure for Logistics in the company consisted of a number of
different computer systems (IBM mainframe, DEC Vaxl, with different applications
that each covered only part of the total operation. Each application was designed
and optimized for the support of one step in the supply chain. In several cases,
more than one system existed for the same function, but used by different parts of
the organisation (e.g. CPL and GIPSY for sales and supply planning, or COMIS,
RETOPS or SAP for order processingl. With the fragmentation of application
systems came a fragmentation of data bases. Master data was duplicated and
needed to be updated through interfaces. While this set-up satisfied daily routine
operations, it restricted visibility of demand and supply information throughout the
supply chain, required an inflexible sequence of batch jobs for synchronisation and
forced users to work with different user interfaces. This resulted in partly
inconsistent and incomplete data for a given task at hand.

The company had only a rather small IT staff for IT policy setting and to run a small
computer center. The main operations and software development tasks had been
outsourced to companies that had evolved from former the mother company' s IT
organizations. An EDI competence center supported the increasing use of electronic
links with suppliers and customers.

2.2.2 The Logistics Package TOLAS

The Phoenix project aimed to implement TOLAS, a modularized logistics package
supplied by GSI from Paris, France. The then current version 6.4 was written in the
programming language BASIC, used flat files to store data, and run on DEC VAX
equipment. A completely new version was under development, TOLASIOpen, which
was promised to feature a ClientlServer architecture and a data base management
system, and to support open system hardware architectures. This new version was
hoped to be used ín the Phoenix project, but was never implemented.

The system modules relevant to Phoenix were: Distribution Requirements Planning
(including Sales Planning and Forecastingl, Sales Order Management, Purchase
Order Processing, Inventory Management and Warehouse Management. The
financial modules for Accounts Receivabte, Accounts Payable, and General Ledger
had originally been considered, but were not used in the actual roll-out. TOLAS
supported multiple languages, companies, currencies and warehouses. It had íts
own reporting module {TIRSI; in Phoenix, it was also linked to the FOCUS and
POWERHOUSE reportwriter systems. It provided EDI upload and download facilities.
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2.2.3 Changes to the Logistics Process and Organization

2.2.3.1 Changes on the Strategic Level

The changes intended through the Phoenix project were first described in 1992,
under the header of "Tightly Coupled Logistics" (TCL). The strategic changes were
reflected in the three objectives of the Phoenix project, i.e. to significantly increase
customer service levels, to reduce stock levels, and to save on IT costs. The overall
intention was to optimize the entire supply chain, instead of optimizing only parts
of it. The phrase "Tightly Coupled Logistics" was introduced to describe the
intended synchronization of activities and data flow throughout the supply chain,
especially through DRP methods. Two parallel but inter-related approaches were
proposed to achieve the synchronization:

- common ways of working for planning and control of finished goods, and
- a single software system.

a) The Environment

The Phoenix project was exclusively a reaction to changes in the environment; it
did not attempt to actively change the environment, neither the socio-economical
nor the technical one.

b) Business Processes

The first objective of the project, a breakthrough in customer service levels, lead to
the demand for customer-oriented logistics and to better market-to-factory
relationships. Customer-oriented logistics was to be achieved through a market-
driven supply chain and customer-focused performance measurements. This
involved:

- visibility of demand-related information from market to factory, with
faster planning cycles (weekly instead of monthly) leading to a more
stable Master Production Schedule,

- EDI services to customers,
- reliability of supplies, through channel and key account management,

and "Available to Promise" (ATPI.

The second objective of Phoenix, reductions of stock and obsolescence, was to be
achieved through DRP for faster, integral planning cycles, tight management of
stocks, and reduced distribution costs, through an European approach to physical
distribution. Time-phased requirements planning was implemented in the BG Videq,
and proved to not only further reduce stock levels, but also to keep them steady on
a low level, despite the seasonality in Videq's business.
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The project managed to replace existing systems in the NSO's and distribution
centers, and implement an integrated DRP system in the Business Groups. The main
thrust of the changes was less strategic in nature, but more operational.

c) Corporate Strategy and Networking

Intercompany networking was to be strengthened by expanding the EDI-
communication with customers, and through the direct delivery capabilities to cus-
tomers, especially to OEM's (Original Equipment Manufacturersl.

d) Human Resource Strategy

There was no intention to change the existing Human Resource Strategy or
company culture. The main thrust of the project was not to reduce staff levels, but
to improve processes and infrastructure.

el IT Strategy

The IT strategy for the company's logistics was to be revised regarding the IT
infrastructure, to include a standard application using shared, consistent data
throughout the entire supply chain based on DECIVAX equipment. The Phoenix
project was one of several programmes that gradually implemented that new
infrastructure.

2.2.3.2 Changes on the Operational Level

a) Methods, and Ways of Working

Several new methods were introduced to improve supply chain management: Distri-
bution Requirements Planning (DRP), Available To Promise (ATP) and management
by exception. ATP was designed to make and record promises about supply
quantities and delivery dates, based on a forward look onto available supplies, and
a"reservation" facility. DRP was introduced to weekly recalculate the supply
requirements to the factories, based on actual current needs (stock on hand, current
orders and expected demand) and a forward view of supply. DRP was intended to
manage seasonal stock build and unexpected or abnormal demand, in close
connection with production capacity planning. DRP would automatically calculate
requirements up-stream from sales organizations via distribution centers to
factories, and account for changes from supplies down-stream. Supply shortages
and exceptions would still have to be handled manually by the planners.
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b) Organizational Structure

A key element of the intended supply chain integration was a pan-European supply
organization. In 1994 it was introduced as the Support Office Concept ("SO-
Concept"1. It involved a centralization of supply functions at a regional level
(Support Offices as "back office"), and a continuation of local market presence
through the decentralized NSO's, as "front offices". Local warehouse operations
were to be merged into regional supply centers, in order to gain economies of scale.
The aim was to reduce the number of warehouses in Europe to eight highly efficient
regional operations. The key issue was to decide which business activities should
remain with the local NSO's, and which should be centralized in the SO's. It was
decided that the national sales offices should gather market intelligence, forecast
the demand, and conduct commercial planning and sales 8c service activities. The
SO's would be "suppliers" to the NSO's, based on their demand and requirements.
This back-office function would include inventory management, supply of finished
goods and spare parts, information technology services and Finance 8~ Accounting
services.

The Support Office concept was devised in parallel with the TOLAS implementation
effort. The experiences in Spain and Portugal ( SO Iberia) showed that these drastic
changes to both the business processes and the software systems can be done on
time and within budget, when one introduced the new system first, and then
reorganized the warehouse operations. In the case of SO Iberia, one first
implemented TOLAS for the local warehouses, then merged the warehouse
operations.

On the other hand, the implementation of the Support Office in the Netherlands (SO
NU showed that it can be too difficult to tackle many innovations at once. In the
case of SO NL, the operations, the software systems and the warehouse building
had been completely new, and were introduced at the same time. The first start-up
of the operations was on time, despite certain limitations in the functionality of the
warehouse software and interfaces. fn the following steps, delays of several
months developed due to unreliable data, inexperienced staff and shortcomings in
software functionality and testing. Within two months, three other projects that
depended on results from the SO NL project, had to be re-planned, with changes
and delays of up to half a year.

cl IT Infrastructure

The choice for the TOLAS system meant that the hardware and telecommunications
platform had to change from IBM to DEC. Interfaces were to be provided to the
existing manufacturing control systems, customs systems, customer service and
financial systems.
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dl Culture, Organizational Skills and Style

The Phoenix project did not aim to change the company culture; other, parallel
programmes aimed at that. Phoenix suffered some setbacks that could be attributed
to not taking the company culture into account well enough. Most prominently, it
tried to introduce common ways of working in a top-down fashion through
definition of operational procedures and through generic training material, without
local adaptations developed with participation of local operational staff. This went
against the "democratic" culture in the company. Therefore, they created resistance
and a bad image for the Phoenix project, even before a first pilot was implemented.
Two implementation projects went a different route: they ran workshops for
developing and agreeing on procedures, and used those procedures to drive the
end-user iraining. This took longer, but was much better received by the users. It
required strong local and project management to stand up against the prescribed
general approach. The approach was later, under new programme management,
adopted for all subsequent implementations in the Phoenix programme.

A related factor was the past experience which various company units had with
similar systems implementations. These experiences, together with the company
culture, contributed to a serious problem in the first two years of Phoenix: the very
high number of problems and changes to the TOLAS system that were reported,
requested and allowed. It caused serious delays to the initial implementations, and
lead to budget overruns. On the other hand, many requests were valid, because
TOLAS was lacking the proper functionality, and operational "work-arounds" were
not feasible. Only with the arrival of a new project management did the number of
open request get under control.
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lessons learned on the operational level

This author, through his role as a field researcher and continued participation in the
project work, was able to conclude the following lessons:

With increasing complexity, a project becomes increasingly more difficult to plan
and control properly. Even small delays can quickly lead to tremendous delays in
other, dependent projects.

It is worthwhile to critically assess past implementation experience and corporate
culture. They, together with an inertia to give up tried and true operational
procedures, can hinder detection of and changes to ways of working that are
fundamentally flawed.

It was very difficult to use the introduction of a new application system as a means
to break down the old ways of working and barriers between the sales and supply
operations, including the planning level. It was feasible if one introduced a drastic
organisational restructuring at the same time, here the Support-Office Concept.

Buy a package that really has all the functions the business needs now and in the
foreseeable future, and is flexible and modularised enough to adjust to local needs
without expensive re-programming.
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2.2.4 Changes on the individual level

al Operational procedures

DRP was to provide "management by exception". However, when a problem
(mostly supply shortagesl couldn't be resolved between NSO and factory planner,
one had to bring it to a common "arbitration point". This arbitration point was still
the monthly sales and operations planning meeting. Between the meetings, a
certain degree of "firefighting" remained, short-term coordination and changes via
telephone or fax. Benefits from the TOLAS planníng modules became first apparent
in the Business Group Videq. The weekly update of plans gave more planning
stability both to the factory and to the NSO's. This made the supply to NSO's more
reliable. A second clear benefit was that the stable plans could drastically reduce
seasonal shortages. The coverage of future supplies could be stabilized and
gradually reduced to 3 weeks.

ATP was the main new process that was introduced. It was run as a successful
pilot for selected products in the NSO UK. But unstable supply from the factories
hampered the expansion of the concept to all products. Delivery promises failed,
because the factories could not always deliver to the up-to-date plans and promises
for future supplies.

Early in the projects, workshops on new Ways of Working were scheduled;
controversial operational issues were brought up and solutions discussed, using a
pilot of the TOLAS system. The Phoenix Implementation Managers (PIM's), which
supported the local team from the central Phoenix team, pushed for operational
solutions rather then calling for changes to the system.

bl Job Positions, tasks and roles

The roles and responsibilities of the staff in both the BG's and the NSO's did not
change significantly with the implementation of the TOLAS system. That only
happened with the introduction of the SO (see under 2.2.3.2 b above)

cl Individual skills and motivation

In general, there was no significant change in individual skills and motivation,
because the implementations until 1995 were just replacing the older systems with
the new TOLAS. Motivation rose when a new project leader managed to complete
implementations on time and with satisfactory system functionality. This gave a
clear signal that the projects were feasible and under control.
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d) Application systems, user interfaces

The greatest change at the individual level was certainly the introduction of TOLAS
itself. But there were shortcomings in the functionality and the user-friendliness of
TOLAS, as compared to the perceived needs in the NSO's and BG's. The users
expected a graphical user interface, but were given character-based screens.
Management had hoped to introduce stock reservation and ATP immediately, but
had to wait until that functionality was adjusted to the company's needs.

The conclusion was that one should have bought a package that really had all the
functions the business needed, and was flexible enough to adjust to local needs
without expensive re-programming. This conclusion was drawn and applied at the
end of 1995 when it became clear that the long awaited version 7, now called
TOLASIOpen, would not be delivered on time and with the required functionality.
A new selection exercise was launched. The SAP software selected and introduced
soon after completing the TOLAS implementation.
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Lessons learned on the individual level

This author, through his role as a field researcher and continued participation in the
project work, was able to conclude the tollowing lessons:

If the reasons for common operational procedures are not clearly spelled out and
enforced by business management, the implementation projects will stand little
chance of pushing them through against the resistance to alter existing procedures.
In such cases, the operationaf procedures have to be defined locally by local user
representatives, in order to gain user acceptance.

The local re-definition and optimization of operational procedures will lead to a sub-
optimization on the regional level. This may directly aftect implementations that
focus on the regional or higher level (e.g. for Business Groupsl.

The new procedures will be a good basis for the end-user training.

One should avoid to reengineer processes and systems on a tight schedule, and
make many other tasks dependent on its timely completion.

There is a limit to the complexity of change a project team can implement on a tight
schedule. The limit depends to a great extent on the experience of the people
involved, and on the re-usability of existing documents and procedures.

Changes to processes and in operational procedures should go hand-in-hand with
an organizational restructuring, but the increased complexity has to be managed.

Past implementation experience has a strong impact on the acceptance of or
resistance against a new system, and therefore affects the effort (costs) a company
has to invest in order to create the level of motivation necessary for satisfactory
performance.

Successes have to be shown quickly and communicated directly.
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2.2.5 The implementation as a process

a) The Phoenix project as a programme

The Phoenix programme was organized as a project, with an overall project plan
covering all implementation projects and their dependencies. The programme had

a sponsor, the CEO of the company. It did not have a Steering Committee,
however, a fact which may have contributed to the difficulties with the initial "top-
down" approach to defining new methods and procedures, since it left the Phoenix
team alone with the struggle to push for changes. Phoenix had a central (support)
team, and individual local implementation teams. The central Phoenix team

- prepared the TOLAS software and its changes,
- prepared the hardware and software infrastructure,
- gave first or second line support to the implementation teams, and
- helped the implementation teams to define new ways of working, prepare

training material and manage the local project.

The local implementation teams prepared their organisation for the use of TOLAS;
they

- described new ways of working and operational procedures,
- specified necessary changes and interfaces for TOLAS,
- conducted end-user training, and
- managed the project.

This split of responsibilities evolved after 1 994, with a new programme manager
who changed the emphasis in the project from "business improvements through
new systems" to "finish the implementations on time and within budget". With the
support of the CEO of the company, he insisted and followed up on project
planning, but gave the local teams more freedom to deviate from the generic
common ways of working. They still had to use the same TOLAS Kernel system,
of course. Eventually, he changed the mission of the central Phoeníx team to that
of a support group. This included a help desk function for the BG implementations,
and central second line support in technical, functional and data matters. This
Operational Support group also tracked all Problem and Change Requests,
monitored batch jobs and carried out the software configuration management.

b) The role of the Phoenix Implementation Manager

The implementation projects were financed and staffed by the local organisations,
except for the Phoenix Implementation Manager (PIM~, who came from the central
team. The PIM was the liaison between the local team and the central Phoenix
team. Helshe assisted the local project manager and was given the task to ensure
timely and professional completion of implementation steps.
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The new programme manager pushed for pragmatism and experience, a need that
applied in particular to the PIMs. The PIMs had a difficult job, because they were
given responsibility for the implementation success, but had no direct authority to
make it happen. The PIM had to raise the awareness for possibilities and problems,
and at the same time solve them. Helshe had to balance the struggle for an optimal
solution, between the user side and the IT side. When the problems were not
solvable by the PIM, they were escalated upwards. For this, the PIM had to have
the full support of the sponsor.

cl Configuration Management

During the roll-out of the TOLAS system, the idea of a common TOLAS for all sites
and groups had to be abandoned. Two different system versions evolved,
depending on whether it was for a BG ( a "Planning TOLAS") or for an NSO or SO
lan „Operations TOLAS"1- A second split was between core functionality and
localized versions. The software house maintained a"TOLAS Kernel", with core
functions, while the Phoenix software team maintained and administrated the local
TOLAS versions.

With an increasing number of sites actively using TOLAS, the number of different
releases grew, and with it the difficulty to maintain the releases in parallel. Several
sites continuously raised up to 20 new PR's per month, even after cut-over and
after having received new releases. Other sites raised only 1 or 2 per month; the
difference between sites appeared to lie in the extent to which initial changes to the
operational procedures had been installed.

The ongoing maintenance should have been carried out by the standing data
processing department in the company, but they lacked the resources for it. The
specialists in the Phoenix team carried out ongoing maintenance, an activity that
was initially not fully budgeted for, but later on accommodated.

The central software team was coping with the increased workload by improving
its efficiency in several ways, for instance

(a) automated regression testing: initially, these test took 4 weeks for 5-6 people
working through 60-70 test scripts, 4 times per year. With improved
management of testing data bases and the use of test script recorders and
editors, a year later two such tests were conducted in just 2 weeks, with
140 scripts and 5-6 staff.

(b) work packages: several changes were grouped by release, topic or module,
and then worked on and tested together. This meant that some users had to
wait a little longer for their change to become effective, because it belonged
to a later work package. Urgent requests ("show-stoppers") could still be
handled as separate requests, yet the total number of tests and software
updates decreased significantly.
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The maintenance and testing work was extensive, but it invariably resulted in stable
software. It created a basic confidence in the system, and allowed the
implementation teams to concentrate on procedural improvements. The stability of
the releases was therefore one of the most important success factors in the
Phoenix programme.

A data management group was introduced to coordinate Master Data definitions
and their synchronization. It provided very useful handbooks on data definitions,
code structures and explanations of centrally maintained codes. This did not in itself
lead to the intended integration of data, because it could only focus on the TOLAS-
side; the data definitions and consistency in other systems that had to be interfaced
with were not always known and controllable.

The successful central control of the TOLAS software stood in contrast to the local
control of reporting programs. The BG's and other NSO's had different reporting
needs, and used different tools (FOCUS, BASIC, TIRS). An intended data
warehouse concept was not implemented. Only in 1995 the programming language
for report writing was standardized to BASIC. Now, program code could be shared
amongst sites.

d) Communication

With an increasing number of TOLAS sites and users, the flow of information to
and from team members and users became more important over time. As a
consequence, two types of newsletters were launched, one for immediate news on
the Phoenix project levery 2 weeksl, and one with more background information
for a wider audience of TOLAS users (half-yearly). Both newsletter were fact-
oriented, and showed both the problems and the successes. They were widely
read, and succeeded in satisfying many of the information needs that had been
voiced before.
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Lessons learned on the individual level

This author, through his role as a field researcher and continued participation in the
project work, was able to conclude the following lessons:

Programme management begins with realistically defining the programme's aims,
the extent of feasible operational changes and the implementation strategy.

Realistic programme planning is required, showing all dependencies, a driving
central support organization and tight follow-up on progress against the plan.

A programme needs a Steering Committee.

The concept of a Project Implementation Manager (PIM 1 can be very effective for
implementation success, but it requires the right person and approach. The PIM can
play a useful role as catalyst, but has to be pragmatic, politely pushy, and
knowledgeable in procedures and user concerns. Helshe has to be neutral, but stay
involved in all unresolved issues.

The PIM should start with a pragmatic and realistic assessment of the feasibility of
the implementation, taking into account the company's resilience and culture. The
PIM must have the full support of the project sponsor.

Early workshops on operational procedures will find operational work-arounds for
changes necessitated by the new system. Still, the local redefinition of operational
procedures should be based on a review of the actual system functionality and
current operational procedures. At this stage, one should try to keep the number
of system change requests to a minimum.

Central software configuration management of the package is likely to lead to
stable software, and allows the maintenance effort to be very efficient. The stability
of the releases is one of the most important success factors in a programme.

Ongoing maintenance after cut-over and a hand-over to a standing organization has
to be planned and budgeted for, well before handing the system over.

The lack of data accuracy and consistency from existing systems, and the
difficulties to first "clean up" the data in old or adjacent systems before data
conversion, was a major source of delays and extra work efforts. Data "clean-up"
is a necessary prerequisite for a successful start-up after cut-over.

The programming of interfaces needs to be planned conservatively and has to be
tightly controlled (under one technical leadershipl. The same holds true for the file
"clean-up" before data conversion.

49



Implementing a system without proper testing must be avoided at all cost.

Automated testing and the grouping of changes into workpackages significantly
reduce the maintenance effort and complexity, without necessarily hampering
urgent software corrections.

It is not sufficient to occasionally give information to the user community and the
team, but to install a continuous flow of "facts and figures" to them, with a chance
forfeedback.

Communications need to be planned over the various phases, and messages should
be monitored for their appropriateness and success. This will significantly increase
motivation and work efficiency from within the projects.
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2.2.6 Longitudinal View

This section describes an important aspect of an implementation programme that
cannot be described in a summary form: the patterns of resistance that evolved
during the Phoenix project. We will therefore describe it using a process model, as
used by Robey (Robey, 19961 and outlined in section 2.1.3.

Prior to the Phoenix project, there had been several logistics package im-
plementations that had run for a long time and were only partly successful. This
contributed to a reserved stance ("equivocation") by the implementation sites
towards the Phoenix project. The project continued the tradition of centrally-led
implementation programmes, with user-led local roll-out teams.

From the perspective of acceptance and success, the programme can be divided
into three periods:

1. Specifications and piloting of vision and package; centrally led; reserved
stance by users ( steps 1-6)

2. Pragmatic roll-out; locally led; central guidance and support, successful
implementation projects ( steps 7-12)

3. External delays, with the new Dutch warehouse, and insecure future of
TOLAS package; centrally led change in direction for project Isteps 13-15)

The transition to the second period was marked by dissatisfaction with the
programme manager, and bringing in a new manager who reduced the effort for
system modifications and adopted a more decentralized approach. This clearly
improved the acceptance of the central team and the system as a whole. The
programme suffered towards the end from problems with the implementation in the
Netherlands (not necessarily attributable to the Phoenix projectl and the launch of
an SAP implementation programme, as a successor to the TOLAS system.

The 1 5 main steps ("encounters" and their "episodes") were:

Phase 1.

1 Project launched; vision developed; package selected despite
considerable concerns about the package's current functionality

2 Modifications for Kernel specified; conceptual training given, but
considered far to generic

3 Delivery of Kernel delayed
4 Go-ahead given for pilot projects in National Sales Offices (NSO) UK

and Belgium
5 Kernel modifications delayed in central team; generic Ways of Working

(WOW) rejected in NSO implementations; Implementation in Business
Group Videq launched

6 Programme Manager blamed for delays
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Phase 2.

7 New Programme Manager succeeded in reducing modification lead
time; created significant boost for the central team

8 Generic training 8~ material rejected by both NSO and BG implementa-
tions; NSO UK develops own material

9 Implementations in NSO's UK and Belgium a success; their approach
was adopted by new NSO implementations in Spain, Switzerland á
Italy; Videq project delayed

10 Spain successful; Videq Phase 1 complete
1 1 Switzerland and Italy a success; Videq Phase 2 complete; number and

completion time for modifications reduced
12 NSO Netherlands (NL) and Dutch warehouse launched with difficulties

in completing the new warehouse; Support Office Iberia started 8~
completed in time; implementation in BG TV launched

Phase 3.

13 Dutch warehouse project delayed, therefore SO Milano delayed and NL
Project replaned; future of TOLAS system unsure

14 Successor project to Phoenix launched; modification work cut back;
TV project a success

15 NSO NL and at Dutch warehouse complete, with significant gains
shown; project closed.

The following diagrammatic form of the process model summarizes all Phoenix
projects, in four clusters:

Central Phoenix team
National Sales Offices
Business Groups
Support Offices.
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2 3 4 5 6 7 8 9 10 1 1 1 2 1 3 1 4 1 5

Parallel project streams

--~-- Central Phoenix team -~-- National Sales Offices
-.-~.-- Business Groups ~- Support Offices

The top row signifies rejection, the middle row equivocation, and the bottom row
acceptance.

The implementations in the National Sales Offices and the Support Offices all follow
the pattern of the 3 phases, whereas the implementations in the Business Groups
go through phases 1 and 2 only, with some time delay.

Appendix C.1 contains a diagram depicting the scope of change over time. Using
our organizational model, we show what amount of change was effected at the
strategic, operational or individual levels over time.
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2.3 Automotive Parts 8~ Accessories for Europe

The company: a Major Car Manufacturer

The company is a large car manufacturer with production plants in several parts of
the world. The European operations headquarters launched a programme to
integrate the operations in Europe. For the related IT innovations, they provided
and controlled an appropriate IT budget.

The projects - a short introductory history

The projects described in this case study were initiated in 1988. The projects relate
only to the spare parts business. In a first phase, the European headquarters chose
and purchased a software package which covered:

- Distribution Requirements Planning (DRP)
- Warehouse Management (WHM)
- Procurement (PROC)
- Sales 8r Order Processing (S8~OP)
- File Maintenance (FM).

The package had to be expanded during phase 1 to meet functional requirements,
and prepared for a pilot implementation in a phase 2. This programming work was
carried out by the package supplier. An attempt to agree on a Europe-wide
specification before the pilot had delayed the requirements specifications; the
attempt finally failed. This delayed delivery of the system and generated "bad
press" inside the organization, because the system had been portrayed as the
vehicle to integrated European operations.

In order to save face for the project, great efforts were spent to deliver the
complete system on time for the pilot. This included outsourcing the training
activities, while the programming staff made last-minute changes to the software.

The pilot implementation was completed in 1990, but was deemed a failure. It lead
to drastic changes in the overall programme. The project was renamed, its director
replaced, the programming handed to another software house, and the roll-out
approach revamped: instead of implementing per site across all modules, one
wanted to introduce one module after another, each one across all sites. The first
module to be implemented was DRP, to be followed by PROC.

For the DRP module, the approach differed significantly from the earlier phases 1
and 2:

- a complete software development life cycle was carried out, based on the
package, but with a lot of freedom for alterations

- business processes and ways of working were defined
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a team with active user participation derived business and systems
requirements from the new processes
ample time was granted and scheduled for procedure-based training and post-
implementation support
local adaptations to the software were kept to a minimum or delayed until
the PROC implementation; exceptions were made only regarding local
reporting requirements.

The DRP implementation was completed in 1991, and considered a success,
despite belated specifications of operational procedures. However, DRP did lead,
from the start, to a local integration of the planning with the purchasing groups.
DRP also helped to improve inventory control and lead to significantly lower
inventory levels.

In turn, the PROC implementation followed an approach similar to the DRP case,
and was completed in late 1 992. The improvements in the approach had been:

- even stronger involvement of users during the development steps
- earlier specification of operational procedures, across sites
- investments in remodelled offices and new PC-s for the operational staff.

The DRP and PROC projects were a success as a system replacement. They did not
directly lead to the intended Europe-wide common procedures, however. Local
differences in operations were only reduced later, in a second programme of
operational changes based on the functionality of the new systems.

2.3.1 Organizational Analysis: The Initial Situation

2.3.1.1 The Company at the Strategic Level

al The Environment

In the late 1980-s, the spare parts business was doing well, as a consequence of
good car sales in earlier years. The advent of the single European market promised
falling trade barriers and a deregulation in the transport business. That opened up
opportunities to concentrate the distribution of spare parts into a few regional
distribution centers.

The external developments in IT were the same as in the first case study:
- the advent of integrated packages, promising the possibility to streamline the

systems and the reporting in all European offices
- DRP modules for weekly forecast revisions and exception-driven inventory

management
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bl Business Processes

The spare parts business was a wholesale operation for the car manufacturor, with
car dealers as customers. The distribution network had only one channel, with two
tiers: the dealers ordered from warehouses in their country (were applicablel; those
warehouses would replenish from one of three regional distribution centers. Direct
deliveries were not possible.

The process chain started with the Product Development function, which provided
parts specifications, as well as the Purchasing function, which selected suppliers
and arranged for contracts. The Requirements Planning function handed
replenishment requirements to the Procurement function, who ordered based on
contracts arranged by Purchasing. Orders were received and checked in the
warehouse, followed by an invoice matching and payment settlement. All functions
mentioned were located in different departments, and used different software
systems or simply paper to carry the data flow.

c) Corporate Strategy and Networking

The main strategy of the European headquarters was to integrate the planning and
operations of the spare parts business on a European level. The main aim of the
integration was to save costs, but the restructuring was also seen as a starting
point for improving customer service, for instance through direct deliveries or re-
distribution of scarce parts within the distribution network.

d) Human Resources Strategy

The HR strategies and cultures differed between the European headquarters and the
local operating companies. The headquarters was staffed with young, multi-lingual
and well-educated professionals. The staff was brought in from national operating
companies or from the outside; frequent job rotation occurred within headquarters
or into local companies. A freewheeling and dynamic work culture prevailed. The
headquarters was perceived to be slightly aloof regarding actual local procedures
and problems. The local operating companies had national roots and were largely
staffed with local employees whom were given extensive inhouse training and
advancement opportunities. It was difficult to enforce English as the corporate
language.

el IT Strategy

The IT strategy was strongly influenced by a restructuring of the company's
national inhouse IT departments: they had been transformed into a separate profit
center. At the same time, budgetary control was given to the European
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headquarters. The future application architecture and infrastructure was largely
driven by the local offices of the IT department. The projects described here were
a start to integrate the loosely-coupled mainframe applications.

2.3.1.2 Initial Organization, at the Operational Level

al Methods, and Ways of Working

The planners worked in monthly cycles of reviewing the stock situation per Stock
Keeping Unit (SKU). A weekly revision was not feasible because of the high number
of SKU-s each planner had to control each month. There was a strong need for an
exceptions-driven DRP system with weekly runs. Some planners felt that the limits
on minimum order quantity or safety stock levels were not always appropriate, or
helpful to increase customer service levels. But there was no tool to simulate the
effect of changes in such parameters, nor was there a tool to quickly adapt the
parameters or derive their values based on desired service levels. The replenishment
requirements were forwarded on paper to the Procurement group. This separation
of functions caused considerable delays.

b) Organizational Structures

The planning and the procurement of parts were done in two separate groups, both
located in the Materials Management department. The contracts with suppliers
were arranged in a separate Purchasing department, and the orders were taken in
a different department again. There was little communication between the
departments; they used different software systems without links to the materials
management functions.

The national warehouses were associated with the national sales organizations, and
had their own planners and purchasers. They had local suppliers for some of the
SKU-s. In the course of the projects, the threat of Europe-wide sourcing became a
major obstacle to common ways of working.

c) Culture, organizational skills and style

In the operating companies, the culture was influenced by the national culture, but
it was still in many ways alike. On the individual level, there were strong bonds
among colleagues, reflecting the influence and culture of trade unions. Occasional
job rotation and a gradual adaption of English as official language helped in finding
suitable staff for the multi-national teams and user participation needed for the
projects.
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d) IT Infrastructure

The company's IT infrastructure in the late 1980-s was dominated by IBM
mainframe technology and old application systems. However, they were well
adapted to the local needs, widely accepted and tightly controlled by the IT staff.
The distribution warehouses held more than 130,000 different Stock-Keeping Units
ISKU-s). In smaller operations and warehouses, DEC technology was well
established, controlled and integrated. It was possible for a planner to switch from

a session on the IBM to a session on the DEC machines.

For car production, EDI links had been established with most suppliers. These links
were not used for spare parts orders, however. The call-offs were sent by mail or
fax. Other intercompany networking occurred for:

- prepackaging and kitting done by external service providers
- scheduling and providing transport capacity from a preferred supplier, a large

international expeditor.

2.3.2 The Logistics Package

The package was origínally designed and used for smaller wholesale operations.
It covered the following functions:

- Distribution Requirements Planning
- Warehouse Management
- Procurement
- Sales 8r Order Processing
- File Maintenance

The package used proprietary file structures, without a data base system. It was
written in a programming language that was new to the programmers in the
software house that took over the package after the pilot. This lack of experience
considerably hindered the adaption and maintenance of the system.

The user interface was based on alpha-numeric screens, rather than graphical user
interfaces. The lack of a windows-based environment caused disappointment with
the users, who had been promised a user-friendly system when the programme had
beenlaunched.

2.3.3 Changes to the Logistics Process and Organization

The changes intended with the projects were geared towards improving customer
service levels, both in order completion and in delivery date accuracy. At the same
time, the company needed to cut warehousing costs. The European headquarters
was charged with this task, and saw the integration and streamlining of the
European operations as the solution.
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2.3.3.1 Changes on the Strategic Level

al The Environment

The intended changes to the environment were:
(a) EDI and more accurate call-off schedules should entice the suppliers to fulfill

spare parts orders just like those for the production lines
(b) better After Sales performance, through reliable and fast (direct) deliveries.

bl Business Processes

The aim of the new processes was to integrate and re-centralize the planning and
procurement functions on a European level for each SKU. The process chain
excluded the product development and contracting steps, and included:

1. requirements planning, directly followed by
2. supplier scheduling, ordering and expediting
3. receiving, quality check and invoice matching
4. supplier performance measurement activity.

cl Corporate Strategy and Networking

A major aspect of the strategy in the spare parts business was to cut costs by
closing warehouses, and to speed up delivery time by diversifying the distribution
channels and linking up directly with suppliers:

- fewer distribution sites
- no local, country-specific stock-keeping
- direct deliveries to dealers, from regional DC-s or directly from the factory
- EDI-links to suppliers; considered the most important improvements.

dl Human Resources Strategy

In conjunction with the corporate strategy, an integration and centralization of staff
was supported by forming multi-national project teams, encouraging job rotation
between countries, and providing English courses to non-English speaking staff.

el IT Strategy

The integration of business processes was to be matched by an integration of
application systems. The cumbersome interfaces between batch-oriented
applications on different, national platforms were to be replaced by a set of
modules working on the same set of files and a coherent infrastructure across
Europe. The new application systems should be modern in their user interface and
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data management, i.e. windows-based and with a data base management
functionality. The chosen package fulfilled neither of the latter two criteria, but was
still easier to use and manage than the existing systems.

Initially, one wanted to integrate modules for sales operations, warehouse
management or vehicle routing with the system; the pilot implementation proved
that this was too difficult with the chosen package. The idea was therefore not
pursued after the pilot.

2.3.3.2 Changes on the Operational Level

a) Methods, and Ways of Working

The greatest change in ways of working was to introduce the DRP I(Distribution
Requirements Planningl method and a tool, that allowed weekly instead of monthly
forecast revisions. The tool also provided for simulation of forecast models, easy
change of parameters and automatic generation of replenishment orders. The
package as a whole was exception-driven.

b) Organizatíonal Structure

The European integration achieved with the help of the new logistics package
allowed to close half of the national warehouses. Their functions were taken up by
the remaining distribution centers. Also, the planning and procurement activities
were joined into one department.

cl Organizational skills and style

The greatest change for the groups involved came from merging planners and
procurement specialists into one department. The planners had to also procure their
parts, and the procurements specialists had to also plan their parts. Difficulties
arose, because before the merger the two groups had a different emphasis: the
planner on availability, the procurement specialist on least costs and prompt
delivery. The difficulties were resolved through special workshops during post-
implementation support.

dl Infrastructure

The new IT infrastructure included EDI links based on DEC-EDI, and new PC-s as
user terminals with local computation power for text processing and spreadsheet
applications.
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2.3.5 Lessons from the implementation projects

This chapter deals with experiences from the dynamics of the projects. Many of the
lessons learned were similar to the ones in the electronics manufacturor case study,
and will not be discussed in detail again here.

al The DRP and PROC projects as a programme

The package implementation started out as a programme with a Europe-wide goal
and mission statement, programme budget and steering committee. This initial
programme was practically dissolved after the pilot implementation. It was broken
down into a sequence of local module implementations.

The projects had central project Ibudget) control, followed a user-driven approach
and focus on meeting deadlines. The European budget control was in the end an
important factor for implementation success.

The projects showed that a system replacement in many locations is possible
without first defining common operational procedures, but also that it requires
strong overall programme management and separate projectslworkshops to
eventually introduce new ways of working in all sites.

b) Role of the pilot implementation

The pilot played a crucial role: it was the proving ground for the implementation
approach,to

- test the capabilities and commitment of all partners involved
- recognize the extent of local resistance,
- collect information to extrapolate onto future implementation sites, and

- recognize how well the teams can handle the projects.

The chosen pilot site was open to being the "guinea-pig", because they were on a
"burning platform" from their poor performance compared to other sites. The site
needed to take a forward-strategy in order to avoid being closed down, even though
the local staff was not amenable to change.

The pilot was used as a learning experience. The problems and failures were turned
into an opportunity to make alterations to the plan and the general approach. This
helped significantly to make the following projects a success, if only as system
replacements.
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cl Project Management

The main problem in all the projects, especially those after the pilot, was that there
were actually two teams per project, and two project plans: one for the technical
side (software developersl, and one for the business side (usersl. The teams
communicated through only a few persons, except in the later PROC
implementation, when the problem was recognized, and solved by putting the entire
team in one building. Still, the two sub-teams worked from different plans, even
though a common initial plan had been agreed on. The technical sub-team adopted
their own project management approach. It differed from the agreed upon,
company-wide methodology, to which the user team and the official project
manager adhered to.

The user representatives hoped that the systems analysts would understand the
users' business in detail; during system testing, however, many misunderstanding
surfaced and were difficult and expensive to correct. This resulted in compromises
on system functionality (decisions driven by technical restrictions rather than
business prioritiesl and a lack of attention to procedure development.

For the second set of roll-out projects, for the PROC module, there was continuity
in the team, from programme leadership, the users, the IT provider and the business
consultants. The continuity allowed to make the next implementation more
efficient, by carrying over successful parts of plans and documents from earlier
implementations. The team leaders knew each other, and tried to avoid the
mistakes made in the first implementation. However, the basic approach to the
implementation remained unchanged, as did the tense relationship between users
and IT provider.

d) Configuration Management

The software house which came into play after the pilot, delivered the altered
systems late. This left little time and freedom for changes in and after acceptance
testing; "rubber stamping" was the effect during acceptance testing. Repeated
delays were compensated for by curtailing preparation time for the user training, to
the extent that hands-on training was given on a system that had not passed user
acceptance testing yet. System changes from the acceptance testing were
introduced after cut-over, and explained to the users by the trainers in a post-
implementation period. In order to still gain user acceptance, a very flexible user
training approach and staff is required. It needs to know the system as well as the
user procedures very well, because it will have to be prepared to improvise.

After the pilot, the logistics software was severely redesigned and effectively
written anew. The software house did not accept the prototyping approach
demanded by the user departments (and even prescribed in the development
methodologyl. This took away the opportunity to receive early feedback from the
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users on ihe functionality and possible work-arounds for features that were lacking.
Budget restrictions were used to limit the number and types of changes to the
software (No-change-policyl. This approach by the software house amounted to an
implicit "no-change" policy; local adaptations were deferred until later projects.
This helped to complete the project on time, but it deprived the users of efficient
ways to prepare for the operational use of the system and changed the project from
a user-led project to an IT-led one.

e) Communication

The company's management had foreseen difficulties arising from the organizational
changes. In order to gam acceptance, it arranged for extensive training. The pilot
showed that 5 days of training per person were insufficient; the training time was
expanded to 4 weeks in later implementations. It was made public repeatedly that
the prolonged training period would be an opportunity to understand and adjust to
the system. There were direct discussions during the training between management
and staff on operational issues. Polls during the training sessions showed that the
staff was still critical, but had opened up towards the system, because they felt
that they had enough time and leverage to influence how the system would be
used.

f) Roles and Responsibilities

Early attempts to agree on Europe-wide ways of working failed, because the people
involved wanted to define operational procedures in detail right away, and not just
generic high-level ways of working. The attempts failed also, because local require-
ments and culture were too different.

This lesson from the pilot lead to the idea of involving user management more
closely in the specification process. That attempt failed, because the user managers
did not have time to get involved with the system before it was almost ready,
stable and "tangible". They wanted to "see" it first. The solution was to let the
director of Materials Management participate in the end-user training, and use those
sessions to define the new operational procedures as the users went through the
training; see under e) above.
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Lessons learned from the projects

This author, through his role as a field researcher and continued participation in the
project work, was able to conclude the following lessons:

Strong programme management is needed to bring changes to the business
processes as well as to the systems infrastructure. Budgetary control is crucial for
those who are driving the change process.

All partners need to agree on one project plan, and maintain it together, based on
one methodology, with communication on all levels.

A pilot implementation is a crucial first step to the roll-out in multiple sites, if it is
used as a learning experience with corrective actions being taken, to identify and
initiate efficiency improvements.

Carefully choose the pilot site. Management and staff at the site should be open to
and able to handle the Ipotentially chaotic) testing, training and post-implementation
efforts, in particular with errors remaining in the sottware.

Define the ways of working first, but avoid details of operational procedures.
Clearly define operational roles and responsibilities before the start of the user
training and system cut-over. This turns out to be very difficult, or even impossible
if the system cannot be demonstrated in detail early in the project.

Start early with the mobilization and training of the user representatives.

Provide continuity in staff across projects.

Delays in completing the software changes have a negative effect on user training.
In order to still gain user acceptance, a very flexible user training approach and staff
is required. It needs to know the system as well as the user procedures very well,
because it will have to be prepared to improvise.

Preserve the application package as a product from an outside supplier, who will
also carry out most of the modifications.

A"No-change" policy facilitates the timely completion of software adaptations.

Honest Public Relations efforts and direct discussions between management and
staff on operational issues can positively influence a package implementation.
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2.3.6 Longitudinal View

This section describes the patterns of resistance that evolved during the project. All
phases (pilot, DRP project, PROC project) were carried out in sequence. There was
no project overlap like in the Phoenix case study. The main encounters were:

Phase 1:
1 Programme initiated by European HQ; vision of pan-European

operations developed; package selected; pilot started
2 Pilot unsuccessful; programme reorganized

Phase 2: DRP project
3 DRP module specified for sites in mainland Europe
4 DRP modifications and delivery delayed, but deadline kept
5 Training and fast-mínute modification efforts completed successfully
6 Use of DRP stabilized; bugs identified and corrected

Phase 3: PROC project
7 PROC module specified for sites in mainland Europe
8 PROC modifications and delivery delayed, but deadline kept
9 Incomplete version trained and implemented on time
10 Shorter lead times become apparent, from better planning and EDI
11 European HO implements original idea of Europe-wide planning, on

basis of new system, against vanishing resistance from countries

2 3 6 B 9 ,o

The above overview diagram shows the entire period. Appendix C.2 presents a
diagram of the scope of change over time.
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CHAPTER 3 Literature Review and List of Success Factors
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3. Deriving a List of Success Factors

The previous chapter looked at the organization and the changes it underwent in
conjunction with a package implementation. This chapter will investigate what this
process consists of, and how it should be managed. We will derive a list of factors
that contribute to success in this process and its management, and evaluate how
a group of experts rate the importance of the factors. Some factors have already
been identified in the two case studies las lessons learnedl, the remaining ones will
flow out of a literature review.

In this context, a success factor is defined as an element of programme or project
management that is important for achieving success for the programme or its
outcome. For a model that contains the relevant elements of programme
management, see figure 3-3 below. Examples are

Element Success factor
Policies Enforce a „No-Change-policy"
Planning Use perspective planning
Goal states Provide a clear scope of the implementation project
Communication Provide honest information to all people affected

We will start by outlining a descriptive model of the package implementation as a
process and a programme.

3.1 Descriptive Model of an Implementation Programme

A package implementation can be perceived as a change process that transforms
the initial organization state into an envisaged, improved state. The implementation
was successful when the projects in the transition phase were a success ("project"
or "process" success), and when the envisaged changes were achieved ("product
success"1. Figure 3-1 shows this as a"black box" model. The organization is
modelled as the grid which we introduced in chapter 2.1 .
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current state black box Vision

process-success product success

Figure 3-1 The "black box" and programme success

To achieve product success, the implementation programme must design, develop
and implement changes to all elements in our organizational model. This is depicted
in Figure 3-2.
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Figure 3-2 Changing all elements in the current state to the envisaged state
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In Figure 3-2, the rectangles represent changes that were defined, developed or
implemented at the end of the phase they are shown in; the bigger the changes, the
larger the rectangles. Open rectangles denote defined changes that have not been
implemented yet, half-open rectangles stand for partly complete implementations.
At the end, all defined changes should have been implemented, thus fulfilling the

vision. For concrete examples of how this diagramming technique can be used to
outline change processes over time, the reader is referred to Figures C-1 and C-2
in Appendix C.

Sage has compared several approaches to reengineering and package
implementation efforts, and has identified three main phases, that can be applied
to systems engineering stages in general, system development life cycles, and
reengineering lifecycles (Sage, 1995, pp.10-14, 49-62, 486-584). The three phases
are Definition, Development and Deployment. Applied to the reengineering occurring
in, for instance complex implementation programmes, they are more specifically
(Sage, 1995, p.4881:

Phase I: Definition of reengineering objectives and requirements.
Phase II: Development, and testing of new processes and systems.
Phase III: Deployment and maintenance of new processes and systems.

Phase I delivers the strategic definition and the scope for the reengineering
programme:

Analysis of competitive situation and requirements
Definition of (logistics) strategy, goals, architecture and organization
Definition of process scope and performance measures

and organizational aspects of setting up and defining a reengineering programme.

In Phase II, processes and supporting IT are redesigned and developed into a level
of detail such that processes and systems can be rolled out. As part of the
reengineering cycle, a second three-phase-cycle starts: the systems acquisition and
implementation. Phase II consists of the following steps:

Analysis of current processes and systems
Redesign of logistics processes, organization and IT architecture
Feasibility analysis
Systems Acquisition, BuildlCustomization and Test
Procedures definition and documentation

and organizatíonal aspects within the programme:
Team building and training exercises
Transition planning and implementation approachlstyle

Phase III deploys the new processes and systems to the selected :
Check new procedures and system against local requirements
Systems Acquisition Phase of operational implementation
Post-implementation support

and organizational aspects around configuration management and learning from
pilot and subsequent implementations.
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The steps in Phases I to III as shown above appear in similar wording and sequence
in other methodologies. A very similar, but logistics-specific method is described in
IAertsen, 1996, p.19f1: there, the three steps are called the strategic, conceptuat
and realisation phases.

We will use the above list as a structure (descriptive model for phases) to describe
in our literature review the phase-specific aspects of an implementation programme.

As Figure 3-2 indicates, the change definition, development and implementation
steps are lead by programme management. These steps in turn are usually
structured as projects, with their own project management. The looped arrows
represent feedback and iterations of design, development and deployment steps
that occur within or between projects.

Therefore, programme management can be conceptualized as a controlling instance
for a transformation process ( i.e. the design, development and deployment of
changes to the organizationl that is in turn governed by projects. Bemelmans has
outlined a systems model of the decision process in the management and control
of transformation processes, which we have adopted to the case of programme
management (Bemelmans , 1997, p. 1831; see also (Nielen, 1993, p.541. Figure
3-3 illustrates this systems view of programme management. For an explanation
of the systems view, the reader is referred to Figure 2-1 in chapter 2.

The model in Figure 3-3 will be our descriptive model in that part of the literature
review that deals with programme management. These elements will be:

Programme management organization
Policies and procedures
Planning
Communication
Feedback mechanisms: Change management and overcoming resistance

As a fifth element, we will investigate learning as an outcome of the control and
feedback mechanisms. This follows Argyris' ideas of single and double loop
learning, as a task improvement process based on detection, diagnosis and
correction of error; see, for instance (Argyris, 19941.

The two descriptive models could be combined into one model of a programme as
a whole. We will not go that far, because in the later chapters, we will concentrate
on the model for programme management only.
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3.2 Literature Review

This chapter focuses on factors that contribute to success particularly in complex
implementations, and that apply on the programme management level. The list
cannot be exhaustive. The main source of the revíew were books and articles on

' Information Management, for instance (Krcmar, 1997) or (Cash et al.,
1992),

' Supply Chain Management implementation, for instance (Joustra, 1994)
or (Aertsen et al, 19961,

' Process-oriented, case-based software package implementations, for
instance, (Kirchmer, 1996) or (Barbitsch, 19961,

' Multi-project management, for instance (Rickert, 1995) or (Patzak, 1995),
and

' Project controlling and IT-efficiency studies, such as (Kempis and
Ringbeck, 1998) or (Briner et al., 1998).

3.2.1 Phase I: Definition of Reengineering Objectives and Requirements

Today, the Logistics function and tasks play an increasingly important role for the
success of a company. The necessary technological and organizational changes in
the supply chain have to be planned for in a Logistics Strategy, which gets broken
down into a Logistics Plan (Joustra, 19941. The strategy needs to define clear
goals, operational performance measures and a clear architecture of processes,
methods, organisation, and information systems (Case study 1, i.e. the Phoenix
case study in this thesisl, (de Schepper, 19831, (Joustra, 1994). Strategy, plan and
programme need to be aligned with the IT and other business strategies, plans and
projects ICase study 1), (Joustra, 19941. The following basic steps are needed:

al Analysis of competitive situation and requirements
b) Definition of logistics strategy, goals, architecture and organization
c) Definition of process scope and performance measures

a) Analysis of competitive situation and requirements

The analysis of a company's current situation regarding its logistics function can
be done with tools for business planning, as outlined in e.g. (de Schepper, 1991 ,
p20ff), (Bowersox, 1992, pp 67-89), (Sage, 1995, p516ff1, (Joustra, 1994, pp51-
691, (Keen, 1991, pp23-93) or (Earl, 1989, pp 39-651. Two key components are
a comparison with the competition, as a benchmarking exercise or a maturity profile
(de Schepper, 19911, and the positioning on the learning curve towards an
integrated supply chain organization that links with suppliers and customers.
Concepts for such logistics learning curves can be found in (de Schepper, 19911,
(Joustra, 1994, pp31-411, who calls it "Flexible Integrated Supply Organization")
or (McHugh et al., 19951, who call it "Holonic Enterprise"1. The positioning exercise
is important because it leads to an identification of the necessary next step for the
company on the learning curve, and its implementation complexity. Each step has
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specific needs for change (e.g. integration of processes as well as information
systemsl, is based on characteristic discontinuities (e.g. thinking in processes rather
than functions or departments) and entails typical steps to take (e.g. to implement
an integrated supply chain management approach and system, that support e.g.
decentralized planning by business unitl. The learning curve concerns both
business and IT aspects; moving along the curve asks not only for IT changes, but
more importantly for organizational and human resource changes as well; see, for
instance, (de Schepper, 1983), (Joustra, 1994), or (Conner, 19951. The changes
when moving from one learning phase to the next generates discontinuities which
require acceptance by the affected employees and therefore influence the
implementation speed of logistics packages (Joustra, 1994, p.37).

b) Definition of logistics strategy, goals, architecture and organizations (incl. IT)

The company's strategic plan will indicate goals that need to be incorporated in the
logistics strategy and plans. Examples of relevant goals and mission statements can
be found in (de Schepper, 1983 and 19911, (Bowersox, 1992, pp. 91-110), or
(Joustra, 19941, Having analysed the competition and establishing the maturity
analysis will show the gap between the strategic goals and the current situation.
The logistics goals are then established and prioritized by means of e.g. a portfolio

analysis. The logistical architecture contains the new logistical structure, e.g.
different decoupling points for customer orders or for order specification.

Of equal importance is an architecture (strategy) of the future IT, in particular the
IT platform of application systems and infrastructure, with hardware and networks.
The IT platform determines largely to which extent the supply chain can be
integrated. Keen points out two key concerns: the degree of data sharing ( range)
and of linking systems across sites ( "reach") ( Keen, 1991, p. 179ff). The IT
strategy should also contain a view on the future IT organization which indicates
roles and responsibilities for central and decentral IT support of the proposed
package implementation. The IT strategy must be aligned with the Logistics
strategy ( Keen, 1991, pp.190-198), ( Scott Morton, 1991, pp.248-2511, (Allen,
1994, pp.202-2201, or (Coopers8~Lybrand, 1993, on Summit-S methodology).

c) Definition of process scope and performance indicators

The architecture should clearly indicate which (logistics) processes are affected (see
Case study 1); aspects of product development, procurement, production resources
and human resources should be considered (Keen, 1991, pp.117-1401, (Scott
Morton, 1991, pp.255-262), or (Joustra, p.105). A precise vision of the scope will
reduce the danger of a"scope creep" later on in the project.

It is essential to define operational Key Performance Indicators that allow to
measure a logistical process. Sample indicators can be found in (de Schepper,
1983, pp. 209-214), or (Joustra, 1994, pp. 79-94). Initial measurements or
estimates should be taken before the package implementation begins, in order to
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later show the effectiveness of the technical and business changes made. One
should try to compile comparable data from other companies (de Schepper, 19831.

Summary

Important success factors for Phase I on Definition of Reengineering Objectives and
Requirements are

No Success Factor

1.1 Position the company on the logistics learnin curve

1.2 Define clear goals and process scope for new strategy

1.3 Define a logistics strategy 8~ architecture, consistent with the IT
architecture

1.4 Define Key Performance Indicators, and take initial measurements

3.2.2 Phase II. Development, Testing 8~ Evaluation of new Processes and Systems

This phase contains the redesign of the logistics processes, based on an analysis
of the current processes. The redesign leads into the package selection, and needs
to be checked against the chosen software. This check highlights the necessary
software modifications on one hand, and on the other hand provides an opportunity
to define and document future operational procedures when using the system. It
also supplies the information needed for a feasibility analysis of the intended
technological and business changes; this information allows to define a transition
strategy. The modified system and procedures should be tested and evaluated at
a pilot site before rolling them out; the pilot itself is part of the next Phase 111.

a) Analysis of current processes and systems

Regardless of the extent of the intended redesign, a critical analysis of current
processes and systems is the first step. The analysis should cover

- how satisfied the process owners and customers are with the process. One
should measure the performance in the process against Best Practice and
existing norms, and compare them against goals in the Logistics Strategy
(Aertsen, 1996, pp.159-183l, (Bowersox,1992, pp. 65-901, (Bancroft,
1996, p.1001, (Joustra, 1994, p.1211. Useful techniques are "Balanced
Score Cards" (Kaplan, 19921, IKaplan, 19931, (Kaplan, 19961, and Maturity
Profiles (Aertsen, 1996, p.1821,
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a more detailed analysis of opportunities and risks for possible process
improvements,
a process map using a systematic graphical notation such as flowcharts,
Petri Nets or Event-Driven Process Chains as they are used in independent
tools, or supplier-specific tool like the Dynamic Enterprise Modeler IDEM) for
Baan, or BEW and ARIS for SAP (Scheer, 1995, p.428f1, (Baan, 19961,
(SAP, 19961, (Keller, 19951. Preferably, the tool should also be able to store
the to-be processes, and link the results into the implementation phase;
DEM, BEW and workflow tools would qualify as such a tool.
a mapping of customer-supplier relations, if the to-be processes are not clear
yet (Krcmar, 1997, p.94f1.

The use of tools like DEM allows to drive the modelling of the to-be processes.
Packages like SAP or Baan IV support this modelling exercise by providing reference
models as blueprints; their use is recommended (Krcmar, 1997, p.94f and 147f),
(Brenner, 1995, p.32). At the time of the critical analysis, the project team could
also complete a"role map" of change sponsors, agents, advocates and targets
(Conner, 19951, (Bancroft, 1996, p.1011.

bl Redesign and Integration

The redesign covers two main areas: firstly organizational processes and structures,
and secondly technical infrastructure and support. As a third measure, the two
redesigns need to be integrated. The Success-Relevant Factors (SRF's) for these
tasks have been described in the literature on BPR, TQM or Organisational Develop-
ment. We will only briefly review them here and link them to the case studies.

b11 Package implementations as part of process improvements

Recently, most logistics package implementations were initiated in connection with
business process improvements (McHugh, 1995, p.83ff; Davenport, 1993, p.2ff;
Scott Morton, 1 991, p.253f1. They support the automation or integration of
existing processes, often as a result of Total Cluality Management (TQM) or
Continuous Improvement (C1) efforts. The aim is to improve the effectiveness of a
business process and to streamline its efficiency and adaptability. More recent
reengineering approaches address the need for a fundamental and radical process
redesign: "Business (Process) Reengineering", or BPR, as interpreted in (Hammer,
19951, (Davenport, 19931, (Johannson, 1993) or (McHugh, 19951. In practice,
BPR, TQM and CI will have to complement each other to achieve sustained
advantages from the new processes and systems. And they need to be designed,
aligned and implemented in conjunction with changes in IT, because of the role IT
is playing in general and of the application package in particular as support or even
enabler of the desired changes; the strategic role of IT in this context is described
by Davenport (Davenport, 1993) and Venkatraman (in Scott Morton, 1991,
p.122ff), while Schwarzer outlines IT's role not just as enabler, but also as
facilitator and implementor (Schwarzer, 1994, pp.30-351. But the new package and
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the IT infrastructure go beyond a passive enabling role; they even require the
company to reorganize (Scott Morton, 1991, p.17f1. De Schepper summarizes the
relationship between business reengineering and package implementations
succinctly in two points: al an MRP software package cannot be implemented
without changes to the business and operations, and b) after implementation
further improvements are necessary (de Schepper, 1983, p.2481. But the role of
IT as a key enabler of BPR has been challenged; for critical assessments of IT's role
in BPR, see, for instance, (Emrich, 1996, pp 53-561, (AI-Ani, 1996, pp 142-1481,
(Kieser, 1996, pp 179-1841, (McHugh, 1995, p. 84), (Hammer, 1995, p. 96f1, or
(Harrington, 1991, quoted from Sage, 1995, pp 497-4991.

b2) Organizational redesign, incl. redesign of logistical processes

The logistical goals defined in Phase I need to be made measurable through
performance indicators per goals, and evaluated against criteria such as importance
for market position, or ranked against industry benchmarks or a maturity profile.
This carries forward the portfolio analysis mentioned in Phase I. The redesign
depends largely on the next logistical maturity stage to be reached. If the next
stage is one of better process control, the redesign may focus on, for instance
higher production flexibility and productivity, and dedicated information systems for
planning and scheduling. Joustra and van der Sterre suggest to first find the
suitable logistical base forms (decoupling points for customer orders and for work
order specification) and to reduce the complexity of logístical processes before
introducing new systems.

If the next maturity stage is "logistical chains" and developing strategic alliances,
the company will seek to attain logistical flexibility (Bowersox, 19921. It will have
to rely heavily on IT, for information access, connectivity Ifor information sharingl,
and formalization; a necessary basis is EDI. These three IT aspects constitute three
dimensions in the complicatedness of a package implementation; we will address
it in more detail in chapter 4.

Kirchmer points out an important organizational consequence of the redesign ideas
mentioned above: they imply a process orientation and (systems) integration which
leads away from functionalldepartmental structures and towards productlmarket-
oriented, decentralized business units (Kirchmer, 1996, p.10f1. The new
organizational units are more independent than the central departmental units they
replace; they need more highly integrated systems, with the relevant integration
across data bases and with systems of external partners. However, the modular
structure of current logistics packages is function-oriented, not process or product-
oriented. A process ranging across functional departments or even company
boundaries is not well supported yet.

Earl stresses that at the redesign stage only the direction for the redesign for
processes and structures should be shown; too much detail should be avoided at
this moment (Earl, 1989),see also (Bancroft, 19961. External consultants can be
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a neutral source of advice on the functionality of packages (de Schepper, 1 983).
Krcmar adds that if there has been a decision for a specific package already, then
the supplier's reference models should be used, if available (Krcmar, 19971.

Bancrofts supplies a useful grid on the sequence of the redesign relatíve to the
implementation efforts. The redesign should take place before or during the system
implementation. In both cases the package should be known to the team
beforehand (Bancroft, 1996, p. 591.

If the IT strategy does not already prescribe to use a certain package, we arrive at
a chicken-and-egg problem: we need to know the package to finalize the redesign,
but we also need the redesign to specify the requirements before selecting a
package. There are several ways out:

a) if the redesign is major, the new processes should be well defined before
the package selection and implementation work (Bancroft, 1996, p.50ff,
p.57ff). The redesign will be specified down to a level of detail that is still
matched by most of the packages. Again, external consultants are frequently
used to outline the most common package functionality.
b) if the redesign is minor, much of the requirements specification can be
based on the current processes, and the package can be selected during the
redesign, and completed before the redesign is completed. This allows to
append the design once the package is installed and may be tested.
cl a third alternative is to implement the package first, and then worry about
the organizational redesign.

The redesign stage is also a good time to establish a Head of Logistics under the
Chief Executive, if not present yet, and have him~her coordinate and push the
development of the new processes and systems (de Schepper, 19831.

b2) IT redesign (architecture)

This activity carries forward the IT strategy work from Phase I. The analysis of the
current IT environment will highlight the current shortcomings in comparison to the
envisaged IT strategy and the business requirements. If that strategy already
contains a certain application package as the strategic choice for the company, then
the IT redesign step can be skipped. If not, then an architecture of main
functionality will be designed to cover the processes identified in Phase I. The
architecture needs to be defined ín line with the strategic goals of the
implementation, e.g. process integration. It should avoid too many interfaces, and
should therefore aim for complete replacement of existing systems by the package,
not just parts of those systems (de Schepper, 1983, p.401.

The IT redesign highlights the role of IT in reengineering: it is a vital enabler for
implementation of BPR-results to succeed, but the company's current IT
infrastructure and support function may not yet be adequate to support the
implementations. More advice on IT redesign can be found in (Krcmar, 1997),
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(Bancroft, 1996, p.561, (McHugh, 19951, (Brenner, 19951, (Davenport, 19931, (Hill,
19931, (Gartner Group, 19931, (Scott-Morton, 19911, (Tapscott, 1993), (Keen,
1991 ), or (Eason, 1 9881.

b3) Alignment of redesigns

This is an integral step in the redesign, in that it creates a development loop:
business opportunities and requirements are fed into the IT design, and IT and
integration opportunities are fed back into the business redesign (Hill, 19931. This
step is particularly important for companies entering the maturity stage of "process
integration", because it ensures that business and IT design will be aligned and
provide integrated solutions across functional departments. In this case, Hill and
White advise to formulate an Integration Plan (Hill, 1993, p. 841 fl, containing
necessary application software, priorities and timescale.

cl Package evaluation and selection

The redesigned and modelled future processes can be translated into a user
requirements specification document. It forms the basis for a Make-or-Buy decision.
For the purpose of this thesis, we assume that the decision was made in favour

of a package. For SRF's on Make-or-Buy decisions, see for instance (Krcmar, 1997,
pp.143-1511, (Cash, 1992, pp.46f1, (Shamlin, 19891, or (Barbitsch, 1996, pp.207-
214).

Reference models facilitate decisions on to-be processes (Krcmar, 1997, p.94f and
147f), (Brenner, 1995, p.32) and which software functionality will be needed, by
providing a blueprint of a functioning combination of business process and package
functionality. Staying close to that blueprint will make the package implementation
efficient, because the number of software changes is kept low. Reference models
reduce the danger of designing overly complex processes; the danger arises from
the wide scope of functionality in packages (a phenomenon described as
"Angebotsdruck" in Krcmar, 1997, p.1461. On the other hand, if the variety in the
package's functionality is limited, the business processes and their operational
procedures may have to be adapted to the software to a higher degree than
acceptable by the user community. This endangers the acceptance of the package
by the users. Thus, the extent to which the package can be utilized is a success
factor for the overall implementation.

Some concrete additional suggestions based on case studies are (de Schepper,
1983, (Shamlin, 1989), (Luscombe, 1993), (Joustra, 1994):

- use proven software only
- before discarding package solutions and building the system in-house, check

if similar systems have been built outside the company
- specify the system also in data terms
- the selection team should contain user representatives as well as IT

specialists. The team should bring in outside expert advise as soon as
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possible where it lacks expertise inhouse
the team, especially the user representatives need to be trained in the general
concepts of the type of package, e.g. MRPII
the team members should understand the options generally provided in
logistics packages, so they can concentrate on the exceptions that are
specific to their company
specify the what, not the how
explain the issues thoroughly, such that the supplier will understand the
specific characteristics and requirements of the requesting company
visit reference customers, independently of package supplier
evaluate the viability of the supplier as a reliable partner for the next 7 and
more years; a common measure is the amount of money spent on continued
maintenance and development, to be estimated as: 10 0~0 of average cost of
package ' number of licenses sold.
check runtíme performance and costs of the package
refine the IT platform; aim for great uniformity in hardware, software and
methods for systems design and modification
ensure user-friendliness of system.

d) Feasibility Analysis

Once the package is selected, it should be installed as quickly as possible at the
customers site in a version for testing and learning. Along with this, the
identification of data and interfaces should be started, because it has a long lead
time (Case study 1). The analysis and programming of interfaces is complex and
time-consuming. As the first case study showed, the implementation project should
have direct control over atl interface programming. The outcome of this testing and
programming work would be a functioning architecture of systems and interfaces
("Kernel") which may get refined during the local roll-out.

e) Check new processes against new system

This can be done in a"Conference Room Pilot" (CRP). It contains an early
identification of differences between current ways of working, new processes and
the package functionality. The gap analysis leads to the specification of operational
changes (where the redesign is accepted, and perhaps alteredl, or to package
modification requests. A main output of the related discussions is a list of
contentious issues on ways of working ("issues log blue print"). A success factor
in this process is to come to a decision on an issue quickly (within 48 hours; see
(Bancroft, 1996, p.78) or (Pestinger, 199611. The decision should preferably be in
favour of organizational changes rather than system modifications ("no-change
policy"1, as our two case studies indicate.
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f) Identification of organizational readiness and resilience

It is very important for the success of a redesign-driven package implementation
that the project teams know, how open the users are to change, and how much
change the organization can handle without showing signs of distress. The latter

quality of the organization is called "resilience". It is important to note that each
individual and organization has an upper limit of resilience (Nielen, 19931, (Joustra,
19941, (Conner, 19951, (Bancroft, 19961. The groundbreaking findings on
resilience stem from Daryl R. Conner, who summarized and updated them in

(Conner, 19951. Some of the main conclusions from that book are:
- Synergistic relationship between businesses (or parts thereof) increase their

resilience, because they anticipate rather than avoid transition and change.
Two prerequisites for synergy are willingness (sharing of common goals and
interdependence) and ability (empowerment and participative managementl.

- for proper resilience, the organization should have empowered persons; they
exploit opportunities, solve problems and live with dilemmas.

- for proper resilience, the organization should have turned to participative
management. This approach selectively involves employees in sharing
information, solving problems, making certain decisions, planning projects
and evaluating results. Steinle adds to this that the organization should foster
a culture and procedures for staff to suggest improvements and projects.
(Steinle, 1995)

- When a discrepancy exists between the current culture and the objectives
of the changes (from the package implementationl, the culture always wins.

- the organization's culture should be managed actively, in order to minimize
the chance of dysfunctional behaviour from changes implied when
implementing a package. This often requires to develop beliefs, behaviours
and assumptions that are consistent with the new resolutions. Alternatively,
one should modify the change to be more in line with the existing culture, or
prepare the change to fail. Steinle adds that corporate culture may or even
should be different from project culture. (Steinle, 1995)

- choose proper implementation speed, depending on logistics maturity and
organization's capability to accept change. The implementation speed needs
to be adjusted to the flexibility and readiness for risk-taking within the
organization, depending on the risk-taking that the environment expects from
the organization, and its expression in the mentality of the staff. (see also
Joustra, 19951

The first case study illustrated that resilience depends greatly on the impact of the
changes, and on prior experience with change projects. But how to identify and
measure the readiness for change in an organization? McHugh presents a
questionnaire with which a company can assess its chances for successful changes

from a business reengineering project (McHugh, 1995, p.70). Hammer presents a
similar questionnaire for a self-assessment on how ready an organization is for
change (Hammer, 1995, pp.85-991.
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gl Transition planning and implementation approachlstyle

Transition planning, also called implementation planning, is based on an
implementation strategy, such as Big-Bang or Site-by-Site fEason, 1988, pp.158-
165) The first case study stresses the need for a clear, agreed implementation
(transition) strategy. The transition plan will contain implementation projects, ideally
preceded by a pilot implementation. Only tasks with a high degree of novelty,
complexity and goal-specificity are candidates for projects; the rest is assigned to
the line organization (Steinle, 19951.

Some authors suggest to avoid parallel implementation projects as much as
possible, without undue delay to the overall implementation programme, in order
to use the same (experienced) people in many of the projects; see, for instance, Ide
Schepper, 19831, or (Bancroft, 1996, p. 79). On the other hand, a phased approach
leads to a higher number of interfaces to be identified, specified and implemented.
A phased approach is counter to the current trend towards fast implementations,
which are by necessity highly parallel.

A key decision in transition planning is to decide whether to first change organiza-
tional practices or the application systems. The project manager should be chosen
accordingly: organization specialist or "sergeant-major" (Joustra, 19941. Some
authors suggest not to change the organizational structure or processes at the same
time with implementing a new system, in order not to make the project too
complicated. (see, for instance, (de Schepper, 1983, p.20511. On the other hand,
case study 1(implementation in Dutch warehouse) showed that changing IT and
organizational processes at the same time finds great acceptance; still, the project
complexity increases disproportionally, and may endanger the success of the
project.

The strategy of putting in the system first can be followed only if the organizational
structure and processes can be customized easily without changes to package, and
if the organization perceives a strong need to change processes and methods after
the system implementation. Even if the company does not want to change its
processes and organization because of the system, it will still have to change in
some way (Scott Morton, 1991, p.249f1. Therefore, it is advisable to do it early
and in an organized way, because else the implementation teams may make
important decisions during the customization without proper guidance. The system
will cast these changes "in stone".

In order to reduce the complexity of a logistics project, Joustra suggests to reduce
the complexity of the relevant business process tirst, before implementing a new
IT system (Joustra, 19941. Another way of making a complex project more
manageable is to break it down into subprojects. For this to be effective, the
subprojects need to be as independent as possible. This follows from scientific
results on systems theory which show that to make a system less complex one has
to break it down into independent subsystems (Nielen, 1991 I. As the case studies
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have shown, such decompositíon into independent subsystems or segments could

be by, for instance, system modules, site or organization types.

hl Generic system set-up

This part of phase II deals with a generic technical realization of a customized
package and its runtime infrastructure. The customization is limited to data and
functions that are to be used in all implementation sites:

- Development of conceptual architecture (by contractor)
- Partitioning into subsystems; specification and test development
- Developinglcustomizing of subsystems, data and interfaces
- Central infrastructure setup and (test) system installation
- System integration and testing; acceptance testing

The extent and type of customization must be well defined and controlled. The

generic system set-up focuses on the technical realization; listing the relevant SRF's
for the technical realization would go beyond the scope of this thesis. The reader
is referred to, for instance (Barbitsch, 1996, pp.244-2531, (Jones, 19941, or (Ganti,
19951.

i) Generic education and training

The case studies showed that training material may well be arranged beforehand,
in a generic form and by the central team. But the material will have to be taylored
to the actual implementation project to some extent, mainly by using a training data

base that reflects actual, concrete data which are familiar to the end users from
their daily work. The preparations and to an extent the actual training may well be
carried out by external consultants because of their training and teaching
experience, and because they are neutral to discussions on new concepts
operational procedures; see Ide Schepper, 1983, p.173) and case 2.

Many training needs in an implementation programme arise long before the end
users receive training with the system. The project teams and their user
representatives need to be trained in the methods, tools and package used in the
projects. They and the sponsors need to become aware of the current and future
business processes and concepts. A Training Concept should be set up that
outfines the varying training needs at different levels in the organization, outlines

the media and key messages to be transferred to the different audiences, and sets
time scales for the training activities, depending on the audience and time until cut-
over (the closer to cut-over, the more hands-on trainingl. Case-based examples of
training time scales indicate that a 4-6 week period of training per set of modules
is needed not only for end-user training during the roll-out, but already for the

project team members (de Schepper, 1983, p.177), (Bancroft, 1995, p.761, (our
case studies 1 and 21.

Several authors point out the important distinction between education and training
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(Luscombe, 1996, 84-871, (Fallon, 1995,p.137f1, (de Schepper, 1983, p.1731.
Education refers to communicating the (new) concepts and principles, for instance
on MRPII or ATP. The aim is to create an understanding at all levels in the
organization of the principle changes to come, for instance planning across
departmental borders, different performance criteria to be applied, or new values
and beliefs to be introduced. Training, on the other hand, teaches the individual
user how to use the new software, and carry out the tasks in their new fashíon,
with or without the new system. Training should teach how to do things, while
education should provide background information on why these things are done.
The know-how and the know-why are the fundamental two levels of learning; in
organizational learning, these two levels are termed operational, and conceptual
learning, respectively (Kim, 1 993, p. 381. Both education and training are needed
for implementation success, because "in order for organizational learning to be
effective, conceptual learning must be operationalized into specific skills that can
be learned and executed" (Kim, 1994, p.471; see also (Kirchmer, 1996, pp.181-
184), and (Barbitsch, 1996, pp.280f1.

j) Generic procedures definition and documentation

Blueprints of operational procedures can already be defined on a generic level after
the CRP, but they are more usefully developed in detail during the roll-out projects.
Much of the procedure documentation may change during the roll-out and should
therefore come from a tool, such as SAP's Business Engineering Workbench, Baan's
Dynamic Enterprise Modeler or ErnstB~Young's Mentor. The vendors use their tools
to drive the package implementation.
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Summary: Important success factors for Phase II on Development, Testing 8~
Evaluation

No Success Factor

11.1 Conduct a critical analysis of current processes and IT systems,
supported by modellin tools providin reference models as blueprints.

11.2 Reduce complexity of logistical processes before introducing new
systems

11.3 Choose hard- and software for easy integration, because process
orientation across departmental boundaries requires highly integrated
systems

11.4 Map the redesigned processes against the system modules to identify
gaps (Conference Room Pilotl, because current logistics packages are
structured by functions, not processes or products

11.5 Define the IT architecture in line with the strategic goals of the
implementation, e. . process inte ration.

11.6 Avoid creating interfaces, and aim for complete replacement of existing
systems by the packa e

11.7 User representatives carry much support and specification responsibility

11.8 Apply a development loop: business opportunities and requirements are
fed into the IT design, and IT and integration opportunities are fed back
into the business redesi n

11.9 Quickly install the package at your site, for testin and learning.

II. Quickly identify data and interfaces, because the programming of data
10 conversion and interfaces is complex and time-consuming. The

implementation project should control all interface pro rammin .

II. Come to a decision on an open issue quickly (within 48 hoursl- Prefer
1 1 organizational changes over system changes. Use a blue print for open

issues.

II. Assess how open the users are to change, and how much change they
1 2 can handle without showing signs of distress

II. Install an agreed implementation Itransition) strategy.
13

I
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II. Make a system less complex by breaking it down into independent
14 subsystems

II. Arrange the training material beforehand, in a generic form and by the
15 central team. Later, the material will have to be taylored to the actual

implementation, to reflect actual, concrete data

II. Develop a training concept that outlines the varying training needs at
16 different levels in the or anization, the media and key messages.

II. Conduct both background education and systems training
17

II. Define generic operational procedures after the CRP, and adopt locally
18

3.2.3 Phase III. Deployment of new Processes á Systems, and Continued
Maintenance

An implementation programme will undergo several deployment phases: for a pilot
implementation first and then for each local implementation project in the roll-out.
"Local" stands for an organizational unit with specific requirements to which the

system and procedures have to be adapted; this organizational unit may be at a
single site or at several site, for instance a country sales representation with a set
of similar sales offices, each receiving the same system and working to the same
operational procedures. The implementation strategy and transition plans
established in Phase II define the decomposition of the implementation programme
into single projects.

al Local feasibility analysis

This analysis is very similar to the feasibility analysis in Phase II, step ol, except
that now generíc new processes, procedures and a systems "kernel" exist already.
Until now, the redesigned business processes haven't seriously been checked

against current procedures. The user community will know that there are changes
to come, but not which changes; the process of unlearning and changing has not
started yet. This is a crucial stage in the effort to gain acceptance for the new
processes and system (Conner, 19951, (Fallon, 19951. The case studies indicate
that it is important to very early check the generic, new processes and system
against local requirements, in order to

- identify and negotiate changes early enough for realization
- define and document local procedures at the same time, and
- turn that documentation into user education and training material.

Local "Conference Room Pilots" (CRPI, also called "procedure definition
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workshops", have been a successful technique, using the results from the initial,
generic CRP. The first case study and experiences described in (Bancroft, 1996)
show that it is useful to

- work with different scenarios and scripts, using several different instances
of the system,
- use data bases with concrete, not artificial test data,
- set up some test data bases to "play around with", and others that are
more tightly controlled for preparing the system to be rolled out, and
- go through the testing and procedure description in an iterative process,
much akin to prototyping (see also (Bancroft, 1995, pp.1 1 2-1 2211.

The test data should be complete enough to check all aspects and functions of the
new system with the users, not just the most important ones (de Schepper, 19831.
At the time of defining and documenting local procedures in the first (pilot)
implementations, an organization to operate the future application package should
be set up, to be in place before the cut-over to the new systems. De Schepper
recommends to also involve the Internal Audit department at this point in time Ide
Schepper, 1983, p.1581.

bl Local System set-up

This step starts out with an identification of existing hardware and software, an
identification of interfaces, and the sizing, procurement and installation of the
technical infrastructure and system. Too small a capacity in hardware and
telecommunication lines can seriously hamper the progress Ide Schepper, 1983,
p.921. The two case studies have indicated that it is useful to split responsibilities
as follows:

- the programme team delivers a regression-tested package,
- installation and test is done by local implementation projects
- the programme team delivers well-defined, documented i trained procedures

for back-up and restart 8~ recovery.

The next step, customizing, should plan for ample time for customization of master
data in the system, e.g. company structure, product coding, or BOM structure, as
the case studies show. Bancroft suggests an iterative prototyping approach when
specifying screens, reports etc. (Bancroft, 1996, p.121f1. This is also the time to
program Key Performance Indicators into ihe system (Brenner, 1995, pp.102-1041.

The subsequent system testing goes far beyond a software test for the customized
package; it must not be regarded as a simple rechecking of software that has
already been tested and approved by the supplier (Fallon, 1995, p.2821. The
emphasis in the testing is not with the correct working of package functions, but
with the

- correct set up of master data and system parameters
- correct additions to the package
- correct working of interfaces to existing software lintegration test)
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- sufficient capacity and fine-tuning of the installed hardware, networking
infrastructure and base software (volume and stress test)
- compliance of the new functionality with user requirements (user

acceptance test)

Especially the integration test will take as much time and effort as with custom-
built software; adequate time should be reserved (Fallon, 1995, p.2821. Acceptance
testing must include user participation (Eason, 19881, (Bancroft, 1996), (Barbitsch,
19961. The stress test forms a basis for optimizing the performance of system (de
Schepper, 19831. The case studies and much of the literature emphasize the
importance of data clean up and conversion. It has to be done early and thoroughly,
requiring several iterations (Joustra, 1995) (de Schepper, 1983, pp.181-185),
(Bancroft, 1 9961. This includes meta-data of the system, such as data definitions
and performance data, and requires continued attention for data accuracy from
management (de Schepper, 19831.

c) Local education and end user training

Intensive education and end user training is necessary for successful logistics
package implementations Ide Schepper, 1983, pp.171-1791, (Bancroft, 19961,
(Kirchmer, 1996, pp.181-1841, (Barbitsch, 1996, pp.280f). The training needs and
durations should be outlined in a training concept.

In Phase II, generic education and training material was developed. In our case
studies, some generic training material proved to be unsatisfactory: video tapes
from logistics consultancy companies such as Oliver Wight (de Schepper, 1983,
p.741, and generic training courses from suppliers. Both case studies showed that
a customization even of the conceptual training is needed; for the hands-on system
training, this is even more necessary, because the new operational procedures have
to be tied into the courses and material. This necessitates to

- use a"train-the-trainers" approach, with trainers from the user organization
or external consultants with sufficient knowledge in the logistics field and
experience in package implementations. The latter was a helpful factor in the
second case study; the implementation would have been severely delayed
without flexible external trainers who also functioned as process consultants,
- link the documentation of ihe new operational procedures (output from
CRP) into the course material and training sessions. In the second case
study that had not been possible, and lead to constant discussions on
operational procedures and responsibilities during the training sessions,
delaying the training and making the users insecure.
- let the project plan show this dependency between the output from the
CRP or similar workshops and the training preparation.

The training activities need to be planned for and integrated into the overall
deployment plan, just like the other deployment activities, in order to identify
consequences of delays in customization and data conversion. In the second case,
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the system delivery and testing milestone was delayed repeatedly, without
postponing the cut-over date; this cut directly into the time allotted for training

preparation and execution. The overall programme plan needs to show whether
there is still enough time left to adequately prepare and conduct end user training.

The second cases study highlighted the need for adequate time for training.
Regarding the duration of user training, the recommendations in the literature, case
studies and from the package suppliers are consistent: 4-5 weeks per set of
modules (e.g. MRPIIIPPS, or Finance 8~ Accountingl, including time for conceptual
training.

An education on the envisaged new logistics concepts should precede the actual

system training (de Schepper, 19831, (Hawker, 19901, (Bancroft, 19961,
(Luscombe, 1993, pp.84-871. In the two case studies, a part of the conceptual

training that had been given earlier was repeated in the hands-on training; the users
did not perceive this as necessary.

In the user training, the actual system should be used for hands-on exercises. The
second case study suggests to freeze the system for the training, until cut-over, i.e.
one should use the same version of the system during training and after cut-over.
This will guarantee consistency for the user when developing mental models and
behavioural strategies for the system. This is supported by Learning Theory: based
on concrete experience, the user forms abstract concepts ("Observe-Assess-Design-
Implement" cycle, in (Kim, 1993, p. 3911. In the case of user training for a package,
the user will form a mental model of the workings of the package from the concrete

experience with the system during the training. If the user experiences a different
system after cut-over than during the training, there is a danger of "situational
learning" (Kim, 1993, p.46), an incomplete learning cycle in which the user will in
the end not change his mental model of the system and how to use it properly.

However, the demand for consistency between the system version used in training
and after cut-over is not easily put into practice, as the second case study testified.
Delays in delivering a modified and tested package several weeks before cut-over
date are likely, and the training will have to be done with an earlier or only partly

tested version of the system.

We conclude from the "Observe-Assess-Design-Implement" cycle that in order to

learn how to use the system, the user has to experience it. This is reflected in
SRF's from the case studies which suggest to conduct hands-on training with the

actual system and actual data with which the user is familiar. Some authors
suggest to also provide a data base for experimentation purposes, such as the

"sand box" mentioned in (Bancroft, 1996, p.741. The demands from trainees in the

case studies strongly suggest that technical support by package specialists be
directly available throughout the training; see also (Joustra, 1994) and (Bancroft,

1 996). The programme team can help in carrying over the training databases and
material from one implementation to the next.

Both case studies indicate that the user training must be adapted to the user
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community. It must be based on the users' prior knowledge and be taylored to the
various user groups (Eason, 1988, p. 176ff):

- management versus end user
- fulltime versus occasional user.

f) Post-implementation support

The training and support to the users is not finished after the cut-over, but should
be continued by the line organization rather than by members of the project team.
The success factors from the case studies are:

- ensure further training after cut-over, for new staff or as a refresher
- leave some team members with the end users for direct "hand-holding" and
to suggest improvements to operational procedures
- ensure fast and knowledgeable telephone (help-line) service
- install second line support by the programme team or IT departments
- install a strategy and method of transferring support activities to the
standing organization
- provide proper systems documentation.
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Summary

Important success factors for Phase III on Deptoyment of new Processes 8~
Systems, and Continued Maintenance are

No. Success Factor

111.1 After the prototype, conduct a pilot implementation at a real site

111.2 In a local CRP, check the redesigned procedures with the new system
a ainst current local procedures, and adapt the latter before the training

111.3 Use real data for testing in the CRP, with one test data base to "play
around with"

111.4 In local testing, focus on correct master data, system parameters,
additional functions, and interfaces

111.5 Start data clean up and conversion early; it requires several iterations

111.6 Add documentation of new operational procedures into the training
material

111.7 Use the same system in training and later on in their cut-over

111.8 Install a mechanism of transferring support activities to the standing
organization

111.9 After cut-over, check the new processes and systems against the
intended ones

III.
10

Rethink the implementation strategy, especially after the pilot
implementation
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3.3 Throughout all phases: Programme Management

Our case studies showed, that a complex package implementation needs to be
planned and controlled through a programme, and not like a single system
development project or an unguided set of projects. Programmes are structured,
planned and controlled as projects, and programme management is in many ways
similar to project management, but its overall goals, life cycle, and problem solving
process are different. Compared to single projects with a single result, a programme
needs:

- a different phase structure, especially in package implementations, where an
initial analysis, selection and piloting is followed by an extended roll-out,
consisting of individual implementation projects

- a more sophisticated progress reporting system, with a focus on overall
strategic goals, future delays, and bottlenecks, especially regarding scarce
shared resources and interfaces or dependencies between projects

- a set of central services to individual projects, regarding process models, IT
infrastructure, methods and tools, communication, experiencelknow-how
data bases, supplierlcontract management

- a start-up phase in which goals are operationalized, responsibilities defined
and priorities assigned. In order to identify the relative priority of projects,
graphical techniques such as the goal-means-tree can be used (Wijnen,
1994, P. 179)

- an overview of change agents and their respective interests. It can be
described using directed graphs Isee Conner's agents analysís, in Conner,
1994)

- a rigorous programme and project review mechanism, to introduce learning
in ongoing projects and to elicit experiences from completed phases and
projects.

Because of the complexity and the long time frame (3-5 years) of a programme, it
needs to be planned and controlled well. The relevant elements of such programme
management are (Coopers8cLybrand, 1996):

- Programme definition and organization
- Integrated planning and control (multi-project management)
- Resource management
- Programme controlling, including risk and benefit management
- IT architectures
- Methods and tools.

A core part of programme management is mutti-project management, whose main
tasks are (Patzak, 1996, p. 4201:

- recognize dependencies between projects

86



- share scarce resources in an efficient way
- systematically utilize experiences from single projects

Its goals are to:
- prioritise and initialise projects with the highest benefit for the company
- resolve conflicts effectively
- systematically utilise synergies and past experiences
- terminate projects that are not likely to succeed
- systematically review projects after completion.

To decrease programme complexity, single projects are set up to achieve specitic
results, for instance to implement a system at a specific site, or to define and
implement a new organizational structure in a country. We will not describe single-
project management and its success-related factors any further in this thesis; the
reader is referred to, for instance, (Anderson, 1987, pp73-84), (Meredith, 1989,
pp111-125), (Heinrich, 1987, pp119-1271, (Rickert, 1995, pp 39-52) or (Patzak,
1996, pp 134-1411.

A programme, just like a project, has its own statt, for instance for development
and test ot software changes, for procedure development, or to promote cultural
change. Its organizational structure and roles are discussed in more detail further
below.

Programme management in general, and project portfolio management in particular,
are an important link to the management of information systems. Project portfolios
in strategic change programmes need to be coordinated with portfolios that were
established to implement an IT architecture in an organization, as described in
(Krcmar, 1997, pp.135-143) or (Cash, 1992, pp.418-4351. Software packages
allow to make a strategic decision for a certain package, in line with a strategic
reengineering programme and the IT strategy. A central programme will specify and
select that system and then direct the roll-out.

A programme, as a set of projects is well suited to design and implement major
change, but it is less useful for improving organizational efficiency in the long term
(Reif3, 1995, p.2801. Continuous improvement circles would be the better choice.
A recent study showed that the first 750~0 of a process reengineering change is
implemented through a project in a relatively short time span, and the remainder is
realized through more time-consuming continuous improvement actions Ilmai,
1994, quoted in Brenner, 1995, p33ff1.

3.3.1 Programme Organization

The programme organizations found in our case studies and those of other authors,
for instance (Bancroft, 19961, (Joustra, 1994) or (de Schepper, 19831, contained
the following elements: Steering Committee, Programme Director, Central
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architecture and software teams, Programme Controller, Programme Management
Office, and a person responsible for vendor contacts.

The Steering Committee (SC) ensures that resources for the programme are
available. It represents stakeholders for the overall implementation; local
stakeholders should only sit on SC-s for the local implementation project.

The Programme Director (PD) has to deliver the programme results as defined by
business and IT strategies, and within the limits of resource constraints (people,
budget, assetsl. His main role is capacity planning, to fulfill the demands from
projects managers. Additional roles are Human Resource Manager, who must be
capable to "sell" the project to potential team members, induct the new team
members, motivate them and finally facilitate their way back into the line position,
and the Programme Controller, who monitors progress and expenditures against
budget (CoopersB~Lybrand, 19961.

The Centra! architecture and software teams provide support and maintenance (if
done in-house) for the IT architecture, the package and its programming
environment. They need appropriate tools and techniques for software configuration
management and the creation and (reluse of documents. Our first case study
demonstrated that it is useful to have representatives from the programme team
join the local implementation teams, to drive their approaches and ensure that
pitfalls are avoided. This Success-Related Factor is also emphasized in (Fallon,
1995).

A clear distinction is needed on which problems are to be solved by the programme
team, and which in implementation projects. Still, unity in leadership is required
across participating groups, with institutionalized cooperation (de Schepper, 1983).
For large programmes, this coordination effort can become considerable, depending

on team size. The number of teams and their size should be kept small; suggestions
range from 5-10 people per team (Joustra, 1995) to a maximum of 15 (Bancroft,
19961, even though her case studies show teams of 1 5-30 people. More important
than team number or size appears to be the grouping into teams and how they
share results, because that determines how easy it is to integrate result (Bancroft,
1996, p. 93). In some cases it was not a problem when workgroups grew large,
as long as all stakeholders were represented (de Schepper, 1983, p.811.

Programme organization from a systemic point of view

From a systemic point of view, organizations manage the complexity of change
(adaption) such that after some disruptions (internally or externally affected
changes, effected by, for instance, an implementation programmel, they will
become stable again. They contain systems that work as balancing mechanisms for
certain goal variables, such as viability, innovativeness, or profitability. They
achieve "homeostasis" (Senge, 1990, p.841, (Ashby, 1960, p. 581; (Malik, 1989,
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pp. 389-3991. If the goal variable is the survival of the organization itself, one
speaks of an "autopoietic" system.

Organizations will vary regarding the balancing mechanisms, and therefore they will
vary in the disruptions they can take and still achieve a new stability afterwards
(resiliencel. But what are the balancing mechanisms in an organization? Several
models have been proposed to model the organization as a set of interrelated,
autocorrective feedback mechanisms. The most prominent is the Viable Systems
Model (VSM) proposed by Stafford Beer and based on modelling the human nervous

system. Malik describes five systems that characterize the Viable Systems Model
(Malik, 19891:

System 1 independent unit, itself a viable system (recursion), e.g. division
System 2 coordinates systems 1 for overall goal, e.g. inter-divisional meetings

System 3 coordinates efficiency in reaching overall goals; resource allocation
System 4 monitors and distributes external information and influences
System 5 governing board for overall (e.g. corporate) decisions and policies

Complexity from increased variety can be managed by reducing variety: splitting a
system 1, or creating severaf systems 1 from a system that has grown too
complex. It should be noted, however, that the systems 1 must be viable, and
themselves contain roles according to the five systems (recursion) (Malik, 1989,
p.861. For instance, a Business Division (as a system 1) is divided into departments
(themselves structured as systems 1) plus coordination and control systems on the
divisional level (systems 2 to 5); departments in turn may have teams as systems
1 and so forth. Systems 2 to 5 form the balancing mechanisms to keep the
organization in "homeostasis". Balancing mechanisms contain positive feedback
loops that amplify initiatives for change, for instance a logistics mission statement
or vision, and negative feedback loops by management to limit any destabilizing
positive feedback, for instance a"No-Change-Policy" (Stacey, 1996, p. 1991. In
complex organizations, "we should not worry about the specific loops, but about
their more general capacity to change" (Ballé, 1994, p.1411, i.e. about the flexibility
and resilience of an organization.

What are the balancing mechanisms in the case of implementation programmes?
Ashby's Law of Requisite Variety states that the control of a system is equally
complex as the system itself. An implementation programme, as the control of the
organizational changes, will be equally complex as those changes. As a purposeful
organization, it can be modelled as a Viable Systems, with a similar number of
layers of systems 1 to 5 as the changing organization. In the following table, we
have identified roles in implementation projects and programmes that correspond

to systems 1 to 5. It turns out that in order to include in the table all influencers
typically encountered in an implementation, two additional layers are needed
beyond those of the programme and the implementation project: one controlling the
programme, which we term "strategic programme", and one controlled by projects,

the "task groups".
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System Level Sub-system Role in an implementation

Strat. Progr. 1 IT Division; other divisions

2 CEO, Board of Directors, Head of Logistics

3 IT Strategy, Corporate strategy

4 Marketing (corporatel; Strategic Planning

5 Corporate policy

Implem. Progr 1 Implementation project teams

2 Implementation project leaders

3 Programme Sponsor; Head of Logistics

4 Sponsor; Heads of Logistícs, Sales, Marketing

5 Programme Steering Committee; IT strategy;
Logistics strategy

Implem. Proj. 1 Subteams or groups

2 Implementation project leader

3 Implementation team consultant

4 Implementation team consultant; user
representatives; programme progress meetings

5 Project Steering Committee; programme leader

Task Group or
Individuat

1 Task group or indívidual; trainees

2 Project leader; Head of user department

3 Local sponsor; Impl. team consultant

4 Head of user department; Project leader; Impl.
team consultant

5 Project Steering Committee; programme leader
Table 3-1 Viable sub-systems in an implementation

Following the Viable Systems Model, each one of the five sub-systems is needed
at each level. Tasks groups may contain individuals as sub-systems. Projects may
be divided up into several projects, thus becoming a programme. Based on the table
above, Figure 3-4 illustrates some of the key players in an implementation
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Level:

Strategic
Programme

Strategic Programme Leader

IT Division other divisions

Programme Leader Pro-
Programme `gramme

Project Leader Implementation Programme
I Team Consultant Sub Teams

Project

I Task Group I
II` or individual Project J

Task Group

Figure 3-4 Key Players in an Implementation

The Implementation TeamlProject Consultant is part of the programme team, and
does not have to be an outside consultant. Helshe joins a project team to guide it,
to moderate workshops, to bring in experience and blueprints from other projects,
and to represent the interests of the programme. Implementation Consultants were
used successfully in our first case study. In our second case study, the training
consultants served in that role (which definitely goes beyond training mattersl.
Fallon describes the idea in more detail and gives concrete tips from experience and
case studies (Fallon, 19951.

3.3.2 Programme planning and control (multi-project management)

a) Programme planning and control

Planning for a programme is very similar to that in a Isingle) project, as described
in the literature on project management. Regarding the increased complexity in a
programme, the first case study suggests that

- the programme and project planning should be driven by two or three
governing aspects, derived from the overall implementation goals and risks,
for instance costs, time, quality of solution, ease of implementation, or range
of information,

- implementation speed should be selected according to the resilience of the
organization, i.e. the maximum speed with which it can absorb change
without showing symptoms of distress. This depends on, for instance, past
experience, company culture, or number of parallel projects)
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early start times for tasks with long lead times, for instance data clean-up,
procedure definition workshops, or hardware specification and installation
the programme plan shows the planned elapsed time and all dependencies
between implementation projects.

For planning in the multi-project situation of a package implementation programme,
a crucial question is how to divide the programme up into subprojects, such that
the implementation complexity and speed are reduced rather than increased, and
that the programme goals are kept in focus during the programme. Little is written
specifically about this problem, but similar situations occur in Information
Management through project portfolios (Cash, 1992, pp.418-434), (Krcmar, 1997,
pp.140-1431, (Earl, 1989, pp.84-93), in multi-project management (Reschke,
1990), (Patzak, 1995, pp.417-4661, or in managing RS~D project portfolios (Rickert,
19951.

bl Resource Management

Resource Management in a programme is very similar to that in a single project: to
get the right people on board. They should bring in expertise, be trusted by their
colleagues, have problem-solving capabilities, show openness and be team-players.
In both case studies, one principle of team member selection was to choose those

who are very busy in their daily work; they will be pragmatic and work in a focused
way, but on the other hand it will be very difficult to free some of their time for the
programme. They should come from management or supervisory positions, with a
potential to fill leading positions after the implementation. In that case, personal
goals should be clarified with team members beforehand (Joustra, 19941. The
programme director will have to fight against fear that the candidate will not be
able to go back into the line position they came from. Therefore, the company's
Human Resources policy should show career paths for project managers. The
programme director should be allowed to conduct performance evaluations just like
a line manager, and team members should have some free time to spend with their
"home department" (de Schepper, 19831, (Bancroft, 1 996, p. 91 f).

After cut-over in one implementation project, the central team should be kept
intact, even though good people may be recruited away from them. User
representatives, on the other hand, should go back into user departments, and act
as spokespersons for the new system and procedures (Joustra, 1 994, p.249).

The case studies and the project management literature agree that the programme
director and project managers are crucial for the success of the projects. Our case
studies confirmed that a programme~project manager needs excellent

- judgement and decision making skills
- motivation and communication skills
- tolerance against stress and frustration
- company-political sensitivity; connections
- experience in multi-project settings.
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Team members need to interact effectively with each other from the start. To do
so, the team needs to learn about interpersonal communication, decisíon making,
conflict resolution and the programme's goals. In several of the documented case
studies, initial orientation training was held for new team members, based on an
"orientation kit" on programme goals, plans, system, people, and sites.

Team members needs to be able to think cross-functionally (Steinle, 19951. They
need both a critical and a creative work atmosphere and process. This requires to
(Conner, 1994)

- create an open and creative climate
- delay negative judgements
- empathize with others
- value diversity
- create selective persistence, flexibility and tolerance for ambiguity.

c) Configuration management

In a package implementation, each organizational unit at a particular site receives
a certain configuration of system modules. These modules may be customized and
adapted to the specific purposes of that organizational unit. Configuration
Management (CM) manages the system configurations and changes to their
modules throughout its customization, roll-out and maintenance stages (Sage,
1995, p.3831. Tracing the system changes is often called "Change Management",
but we will use this term in its socio-technical sense of managing behavioural
changes in an implementation programme. Configuration Management is important
in the context of this thesis, because the more sites are involved in the programme,
the more system configurations there may be. The case studies show that the
more sites are involved, the more will the delivered configurations differ from each
other.

Especially the first case study illustrated, that the number of location specific
changes (Change Requests) has to be limited and tightly controlled. Programme
management should set and control the limits to systems changes (number, typel,
with the idea of realizing a"No-Change" policy for the core modules. This makes
Configuration Management a task of the central programme team; it will use a tool
to trace which system version is at which location, and which changes are planned
for and have been introduced to which version. For a review of requirements
traceability tools, see (Dt7mges and Pohl, 1998, pp. 54-621.

Local project management will support the "No-Change" policy by pushing for
operational changes instead of system changes. The case studies illustrated that
the "No-Change" policy leads to more stable software, which in turn improves user
acceptance. System stability can be enhanced by thorough regression testing,
using complete test data bases and an automated testing process. De Schepper
suggests that no software changes be allowed between releases, to allow the user
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to form a(mental) picture of its workings (de Schepper, 1983, pl 59).

d) Alignment with other projects and plans

Improvements to the logistical streamslchains and their IT support require
integrated changes across processes, organizational functions and people, in
particular because of the integral nature of logistics (Joustra, 19951. In
reengineering programmes, the staff needs to internalize new values (for instance
speed, quality, customer orientation or teamwork). The package implementation
becomes an integral part of a process-oriented information management (Kirchmer,
1996, p. 301, (Krcmar, 1997, pp.141-151).

Improvements intended for the strategic and operational levels have implications on
the individual level. They need to be communicated on that level, and change needs
to be effected there. The changes (organizational and IT) may be implemented in
different projects; these projects need to be aligned. As Scott Morton points out,
the "requirements of a particular IT system needs to be matched with the
capabilities of the organization", and vice versa (Scott Morton, 1991 , p.249f1. This
is an extension of the demand for "fit" between the elements in organizational
models, as expressed by the authors of such models, e.g. (Scott Morton, 1991, p.
248ff), (Pascale, 1990, ch. 21, or (Bleicher, p. 861.

The need for alignment increases with programme complexity, in particular with the
number of different organizational units, and with the complexity of the
organizational changes to be introduced.

3.3.3 Communication

Communication serves to make the "pain" in the current situation conscious to all
people affected, and to guide the people through their dealing with the intended
changes and their consequences. For programmes, the strategic consequences need
to be shown as well, all the way to threats to the company's survival (Joustra,
19951, (Conner, 19951. The aim is to achieve identification with the project, by all
concerned (Steinle, 19951. The project should communicate early the full "price"
the organization or individual has to pay as a result of the changes associated with
the package implementation. If they decide not to implement, the project should
accept it, because the users would in the end turn away from the implementation
process, anyway (Conner, 1994).

Communication plays a key role in achieving an alignment of changes at various
levels in the organization. At each level, communication is needed in the form of
a dialogue between the parties involved, to gain consistency between the strategies
or tactics being worked on (Keen, 1991, p.214f1. Communication must be two-way
when the concerns of individuals need to be clarified and answered. Such
communication should answer key questions like: "What will happen?", "When?"
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and "How will it affect me?" (Conner, 19941. But most communication in
implementation programmes is one-way, for instance through a newsletter or even
through public media. The first case study showed the advantages of providing
continuous, honest information on progress, people and plans to project teams and
users. The "Sober Selling" approach helped to set reasonable expectations;
location-specific reports by the local project leaders gave the staff a sense of
staying in control of the needed assimilation for oneself. Internal publication will
keep teams and users committed to the project (de Schepper, 1 983).

Guidance and material on communication to project teams should come from the
central programme team, based on a communications strategy. Joustra outlines the
principle of a communications strategy: simple, personal communication when
changes apply to the individual level only; for changes on the operational level,
continuous information on reasons and process of project is needed; when strategic
changes affect the environment, active feedback to the media should be included
IJoustra, 19951.

3.3.4 Feedback mechanisms

3.3.4.1 Change Management

"Effective implementation of IT is, at its core, a task of managing change" (Scott
Morton, 1991 , p.2441. Any change can be frightening to an affected person,
because it leads to a conflict routed in inconsistencies between old aims, power,
roles, or budget, and the new ones. The extent of the conflict depends largely on
individual perception: the perceived newness of the change, and the threats it
entails (problem versus challengel. Thus, the human reaction to impending
innovations is largely independent of the real magnitude of change, but primarily on
how the person is affected. A more standardized, formalized procedures, for
instance, may be welcome by some people, because it fits their idea of task
requirements better; but it may appear as unwanted bureaucracy to others.

What seems a minor change to a senior manager will be perceived as a major
change to operational staff. Any change should therefore be treated as a potentially
major change. However, changes will not necessarily lead to resistance; every
human individual and organization assimilates change at their own pace and up to
their own maximum limit before showing dysfunctional behaviour. Conner calls this
individual capacity for change "resilience" (Conner, 19941. Any innovation
exceeding the resilience limit will not be assimilated without disruptions, no matter
how correct or necessary the changes are. Conner claims that any change project,
whether business or private, large or small, consumes "assimilation points"; these
points add up and may reach a certain threshold, upon which dysfunctional
behaviour will set in (Conner, 1994, p.81 ffl. He urges implementation managers to
"sense" how many assimilation points the impending changes will bring and how
many have already been consumed by other projects; the changes should then be
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communicated and timed such that the threshold will not be exceeded.

Conner does not indicate which type of change will consume how many
assimilation points per person, and how to measure the assimilation capacity
(resilience) for a person or group. In our study, we found that programme managers
do not have a good "sense" of the resilience of their staff or users Isee section
5.4.4b on Evaluation of Survey Datal.

While Conner deals with the resilience of organizations, Ergonomics research deals
with the resilience of individuals and the physiological aspects of resilience. These
aspects relate to an individual's capacity to deal with occupational stress and
stressors; some relevant research results from Ergonomics are outlined below.

On a psychological and physiological level, Ergonomics research has resulted in the
concept of person-environment fit, which can be seen as an extension of the above
demand for fit between the tasks and the internal model the user is holding when
performing the task with a system. The concept of person-environment fit assumes
that "the degree of fit between the characteristics of a person and the environment
can determine the well-being and performance of workers" (Grandjean, 1988,
p.1761. "Environment" refers to the job demands and includes here the social and
the physical environment. The job demands include stressors such as job control,
social support, job distress or dissatisfaction, task and performance demands, job
security, responsibility, physical environment problems, and job complexity
(Grandjean, 1988, p. 1771. They create stress; this stress cannot be separated from
daily work, and it shouldn't be because it makes the human body more alert and
avoids boredom. The physiological reaction can be traced back to "performance
hormones" ( ergotopic tuning-up through catecholamines such as adrenalin and
noradrenalin) which are released in the body in threatening situations. This
physiological reaction is normal, but turns into pathological stress once it crosses
a certain border. Grandjean points out that "this border varies from one individual
to another. One person can bear a great amount of stress all his life; another suffers
immensely and will sooner or later be overwhelmed by it". Therefore, he defines
occupational stress as "the emotional state ( or mood) which results from a
discrepancy between the level of demand and the person's ability to cope"; see
(Grandjean, 1988, p.176) and our discussion of "strain" above.

Occupational stress, including organizational changes, lead to physiological
symptoms such as anxiety, fatigue, depression, lack of vigour, or even anger, and
related dysfunctional behaviour at work, such as defensive behaviour, increased
conflict with fellow workers, venting job frustration at the office and at home,
strike, sabotage, substance abuse or even suicide (Grandjean, 1988, p.177, and
Conner, 1994, p.54f1. These symptoms need to be carefully monitored, not only
but especially during the implementation of organizational changes. Unfortunately,
neither Conner nor the research in Ergonomics indicate any direct way to exactly
measure occupational stress. However, in Occupational Ergonomics questionnaires
were developed to broadly assess occupational stress 1"mood checklists", see

96



Mackay, 19781. Ken Eason describes an impact assessment technique and
checklist for design options in organizational and IT innovations (Eason, 1 988, pp.
92-97 and appendixl. It first identifies and describes the target user population,
then assesses the costs and benefits from the changes as the users would perceive
them, and finally assesses the likely user reactions. The core of the assessment, the
user cost-benefit profile, considers the innovation's implications on job security,
service on the job, impact on the job, organizational changes and personnel policy
consequences. Interestingly, it not only lists the probable but also the desirable
outcomes; in doing so, it picks up the users' uncertainties and ambiguities and turns
them into opportunities (Eason, 1988, p.95).

Another analysis tool on resistance and resilience is derived from work by Elisabeth
Kubler-Ross on behavioural patterns of terminally ill patients; Conner adopts it when
pointing out that every person facing changes at work will go through the same
pattern (Conner, 1994, pp.131-1401, depending on whether he or she has a
generally positive or negative attitude towards change. The implementation
manager should know these patterns, and who in the project responds negatively
and who positively to change; the manager should then keep track where on the
curves the people are, in order to determine their next phase, and communicate and
react accordingly. As a prime means of communication, a dialogue about the
dissent is encouraged by (Conner, 1994, p.1341, (Brenner, 1995, p.40), or
(Wijnen, 1994, p.1841.

Resilience is not just needed to overcome resistance, but also to create
commitment for the innovation. Commitment goes beyond acceptance of changes,
because acceptance may still include hidden resistance. Long term commitment
includes institutionalization and internalization of the innovations.
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3.3.4.2 Overcoming resistance and creating commitment

As we saw earlier, resistance to change arises in people from the conflict
(inconsistency) between their old and new work situation. The intensity of the
conflict depends on the personal perception of how big the changes are. This
perception may be augmented by how the person's peer group thinks about the
impending changes, and by their attitude towards the promotor of the changes,
regardless of the contents of the changes. The arguments against the changes will
only in part be rational, for instance the technological insufficiency of the new
system, the sunk costs of previous investments, or simply "the status quo is fine,
why change it". The underlieing reasons may be that the person doesn't want or
doesn't know how to cope with the impending changes. Hauschildt identifies two
main barriers against innovations: Not-Knowing, and Not-Wanting (Witte, 1973),
(Hauschildt, 1997, p.135ff).

li) the barriers of Not-Knowing

Only when given continuous information and communication on what the
innovations are, what they entail and how to deal with them, can the persons
affected opt for the change and start to learn how to use the innovation. This is
a common success factor throughout the literature on systems implementation,
and is discussed further below. However, real resistance builds up when the
person thinks it cannot cope with the intellectual challenges of the learning
required, and even more so if the person really cannot cope. Unfortunately, this
problem is not addressed in the literature. Hauschildt points out that it is made
worse by the fact that groups do not tend do bring to the open what group
members don't know and could potentially learn from others; they instead focus
on information all group members are already familiar with (Hauschildt, 1997, p.
1361.

(ii) the barriers from Not-Wanting (including administrative barriers)

Implementation managers should be aware of the following types of barriers and
know if any one of them is effective in hislher project (Hauschildt, 1997,
pp.136ff), (Leonard-Barton, 19951, (Scott-Morgan, 19941:

- administrative, regulatory mechanisms Istrict rules and procedures on
authorizing any changes; elaborate requirements from Finance and
Controlling, for instance on cost-benefit calculationsl

- prejudices in favour of the opinion of a reference person
- previous basic decisions that need to be upheld
- bias for the status quo, carelessness in times of success and other

knowledge-inhibiting activities (see Leonard-Barton, 1995, pp. 35ff)
-"groupthink": mechanisms or structures leading to group concurrence,

- unwritten rules in the informal organization.

But how to overcome resistance? Three groups of activities appear in the literature:
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motivation (sponsorship), communication (information), and managing the corporate

culture. We will discuss these topics in turn. Training and education is another

activity especially against barriers of Not-Knowing; it has been dealt with above.

a) Management support and leadership (sponsorship)

A general role for management is their support and leadership Isponsorship) for the

implementation programme, see for example (Gartner Group, 1993), (Joustra,

1995), or (Hammer, 1995, p. 2131. The sponsors need to make a case for change;

this actively involves top management and leads to commitment of the right

resources, especially locally. Connor stresses that major change can only be kept

alive when the pain of the present situation exceeds the cost of the transition state
("burning platform") (Conner, 19941. The sponsor must be aware of and willing to

put in the continued and large effort (time, energy, moneyl it takes to gain
commitment from hislher targets. If the sponsor shows a lack of support, the

change agents must not work harder than the sponsor, to make up for lack of

sponsorship

The implementation programme needs a"contract" with the sponsor on the
definition of the programme (goals, scope, reasonsl and its implementation projects,

to clearly state why the standing organization can't solve the problem, and that a

feasible solution is at hand (Joustra, 19951. During the programme, continual
communication of its performance and impacts needs to come from the managerial

group (see our case study 11.

Connor describes the principle of cascading sponsorship: an initiating sponsor

breaks the status quo and sanctions significant change. More important is the

sustaining sponsor, who is closer to operational level, and who picks up, maintains

and focuses the changes. "Black holes" need to be avoided when cascading the role

of sponsor down the organizational hierarchy (Conner, 1994). At this point, the
resistance-generating conflicts should come to the surface; this, however, depends

on the sponsor's willingness for dialogue and the pressure to pursue the changes,

especially in the face of the informal organization ("unwritten rules", see Scott-

Morgan, 1994, p.411. Scott-Morgan points our that the higher the pressure for a

change initiative (against unwritten rulesl, the more active the resistance; finally,

resistance may go undercover, - an effect that must be avoided at all costs.
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In the literature it is stressed that the various roles for sponsors, targets, advocates
etc. should be clearly specified and communicated in the projects. However, the
various authors differentiate and name the roles very differently; Hauschildt gives
a recent survey of the literature (Hauschildt, 1997, p. 158). He highlights the
"Promotorenmodell" (promotors model) as a good model for those roles. This model
was initiated by Witte (Witte, 1973) and further developed by, for instance,
Kirchmann (Kirchmann, 1994) and Hauschildt (Hauschildt, 1988 and 1997). Witte
bases his model on three ideas:

1. correspondency theorem: each barrier to resistance needs to be overcome by
a specific energy; Not-Wanting by hierarchical pressure, Not-Knowing by
task-specific know-how.

2. division of labor theorem: the influences are applied by different persons;
hierarchical pressure by the "Machtpromotor" (sponsor, executive champion),
task-specific know-how by the "Fachpromotor" lin package implementations:
user and IT representatives as promotors for organizational and IT changes,
respectively)

3. interaction theorem: to implement the changes successfully, the promotors
need to work together very tightly.

These distinctions are relevant to our study, because the more complex the
innovations, the more differentiated the roles need to be, and the more need for
interaction there is. For complex projects, Kirchmann and Hauschildt add a further
promotor: the "Prozef3promotor" (project champion, process promotorl, who knows
the organization, speaks its language, and coordinates all implementation activities.
The implementation project leader may fulfil this role.

Promotors will have opponents, just like innovations create resistance ( Hauschildt,
1997, p. 1721. Implementation managers must be aware of this political process,
because they will face counter-implementation strategies such as those described
by Keen ( Keen, 19811 or Eason (Eason, 1988, p.331:

-"Lay low" - denie help and encouragement,
- "Rely on organizational inertía"
-"Minimize the implementor's legitimacy and influence"
-"Exploit their lack of inside knowledge"
-"Keep the project complex, hard to coordinate and vaguely defined".

The promotor model and others concepts on roles in change management are
mostly based on single project situations and hierarchical environments. Complex
package implementations in Logistics deal with more decentralized organizations,
have a wider reach, and involve more partners, both as package suppliers and as
partners in the supply chain. This creates additional barriers for change; Gemiinden
and Walter list the following (Gemunden, 1995, pp. 973ff1:

- Not-Knowing-About-Each other
- Not-Able-To-Cooperate
- Not-Wanting-To-Cooperate
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- Not-Allowed-To-Cooperate,
and suggest to install a " Beziehungspromotor" ( alliance champion) to coordinate
and promote the cooperation.

c) Culture and informal organization

Corporate culture ( beliefs, assumptions, behaviours) and the informal organization
are deeply rooted, unwritten rules. They influence the staff's defensive behaviour,
information sharing, problem solving capabilities, and learning capabilities (Scott-
Morgan, 19941, ( Brenner, 1995, p.151f1, (Argyris, 19871, (Ulrich, 1991, p.2641,
(Conner, 19941. The authors point out that in order to reduce conflict, the culture
needs to be actively changed such that it is consistent with the new objectives,
goals and processes, and to the extent possible also consistent with the staff's
values and goals, in order to reduce resistance and achieve commitment.

In an influential, early paper, Burns and Stalker differentiate between mechanistic
management systems that are "appropriate for stable conditions", and organic
forms that are "appropriate for changing conditions" (Burns and Stalker, 1 961 ,
p.1 19ff1. That is not to say that a mechanistic management system is hindering
change and innovation, while an organic one is not. We concur with Hauschildt's
criticism that Burns and Stalker's differentiation has been oversimplified into stating
that mechanistic organizations hinder innovations, while organic organizations foster
them (Hauschildt, 1997, p.1151. Mechanistic organizations have a healthy, critical
attitude towards new developments which may not necessarily be better than the
existing procedures and product; they are well able to change when the change
process is handled in a separate project, and they are well-equipped to take the
innovations on board and improve on them for routine use.

101



Summary Important success factors for Project and Programme Management are

No. Success Factor

IV.1 Plan and control a complex package implementation through a
pro ramme, not a sin le ro~ect or un uided set of projects

IV.2 Install a Steering Committee, Programme Director, central architecture
and software teams, Programme Controller, Programme Management
Office, and a person responsible for vendor contacts.

IV.3 Define coordinating roles in the programme, across project teams;
create cooperation

IV.4 The programme needs a sponsor, a process promotor and a promotor
of the user functions; set up a"contract" with the sponsors

IV.5 Select implementation speed according to the organizations resilience

IV.6 Show career paths for project managers, and let the Programme
Director evaluate the performance of team members

IV.7 Push for a"No-Chan e" policy to core system modules.

IV.8 When changes (organizational and IT) are implemented in different
rojects, ti htly align these pro'ects

IV.9 Treat any change as a potentially major chan e; mana e it actively

IV. "Sober Selling" and dialogues with the affected users help to set
10 reasonable expectations and create motivation

IV. Communicate the "What will happen?", "When?" and "How will it
1 1 affect me?"
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3.3.5 Learning

Implementation success is closely linked to learning success, because learning
facilitates behavioural changes in indivíduals and organizations. Learning enables
them to improve their capabilities and to recognize and avoid mistakes in
operational procedures. This chapter will outline the role of learning as a success-
related factor in package implementations.

a) Organizational Learning and Learning Organizations

There are many different definitions of learning in individuals and organizations, for
instance (Senge, 1990, p.3), (Kim, 1993, p.37f), (Sage, 1995, p.4031, (Chrobok,
1996, p.521, (Garvin, 1993, p.80), or (Argyris et al, 1995, p.371. We will address
several of them, thereby outlining various perspectives that are relevant to our
thesis topic.

Learning can be seen as a necessary and constant process, because a learner's
environment changes constantly. Some authors conclude that all individuals and
organizations learn constantly (e.g. Kím, 1993, or Senge, 1990, p.41. However,
there are differences in a) the intensity and b) the continuity with which an
individual or organization learns, i.e. observes its environment for potential problems
and takes required actions.

Sage differentiates four types of approaches toward learning intensity:
- inactive: avoiding problems by guarding oneself from external environment
- reactive: responding to familiar difficulties after they have developed
- interactive: adapting to external change, at the level of symptoms, but

without changing basic concepts and beliefs, i.e. without learning to
anticipate future change

- proactive: same as for interactive, but also adjusting basic concepts,
functions or structures ("learn how better to learn" (Sage, 1995, p. 40211.

The four types characterise in part an organization's culture and risk management
approach. Sage points out that only interactive and even more so proactive
organizations are able to respond well to competitive challenges.

Regarding learning continuity, we differentiate between a) an intervening and bl a
constant and active approach. The first applies to reactive individuals and
organizations, who initiate short-term projects to adapt to changes as and when they
occur. The latter applies to interactive and proactive individuals and organizations, who
have developed a learning climate for an active learning to change

Intervening projects, i.e. projects that introduce change on an exception basis, have
shown problems of acceptance and cost overrun (Chrobok, 1996, p. 521. Improved
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approaches were suggested, such as Change Management, Business Process
Reengineering and Learning Organizations. Intervening projects allow learning, of
course, but the climate of continuous, self-propelled learning found in learning organiza-
tions is superior, because it enables the organization to more actively adapt its
purposes and means to ever-changing conditions (self-improvement). A learning
organization will see a package implementation programme as vehicle for change. A
climate of continuous learning will ease the acceptance of relevant changes on all
levels of the organization. A learning organization will see the programme not as a set
of single interveníng ( local!) projects, but as a series of projects that exchange experi-
ence and knowledge amongst themselves, and with other parts and programmes in the
company.

The necessary learning (in companies and in their implementation programmes) may
be ineffective or unproductive. Argyris describes possible learning imperfections
(Argyris et al, 1995, p.17ff1:

- "near misses":
- individual inquiry and learning is not transferred to organizational

knowledge ("situational learning")
- organizational inquiry and change get lost when the individual who

generated the learning leaves the organization ("fragmented learning")
- unproductive or downright evil learning:

- learning for evil ends of actions
- "superstitious learning": lessons based on the belief that because events

have followed one another in time they are also related to one another
through cause and effect

- lessons that are valid at the time of their first occurrence, but not later in
time or in an overall picture

- lessons that inhibit productive organizational learning.

For further types of ineffective learning, see (Kim, 1993, p.41f). By contrast, Argyris
differentiates between three types of productive organizational learning (Argyris et al,
1995, p.201:

1. organizational inquiry, instrumental learning that leads to performance
improvements of organizational tasks;

2. inquiry through which an organization explores and redefines its values and
criteria for improved performance; and

3. inquiry through which an organization enhances its capability for learning of
types (1) and (2).

Of particular interest to package implementations is the organizational learning
regarding an economic use of IT. Groundbreaking work was done by Gibson and Nolan,
when they proposed the four stages of EDP growth (Gibson, 19741, and extended by
(Cash, 19921. Organizations have to learn how to use (logistics) software effectively
and efficiently, and also to learn how to implement packages as opposed to custom-
built software. In a first stage, the organization assesses the potential of the new
package and learns about the new technology. Cash suggests to attract a"product
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champion" and to invest without expecting hard payoffs (Cash, 1992, p.44f). In a
second phase, the company tries out the new technology Ihere: the package) in a pilot
project. The purpose of this second phase is for the user to learn about the package:
to gain awareness of and insight into the package's potentials, i.e. to assess the
effectiveness of the package for the organization. A further learning opportunity arises

during the selection process, by speaking to reference customers of the package
supplier. This opportunity is unique to packages, and a major advantage of packages
over custom-built software.

The purpose of raising user awareness is valid for every organization that doesn't have
a logistics package of the piloted capabilities yet. Therefore, those organizations
should conduct a pilot study, even if the logistics package is not actually a new
technology on the market, and even if the pilot apparently entails delays in the
implementation. This argument does not hold where the new package is simply a

systems replacement, but it does hold where a process redesign demands to use new
capabilities from the package, and where user awareness and proof of the improved
use of the package is essential. A related success factor is early involvement of users

who are directly affected by the new technology (see for instance (Cash, 1992) or
(Eason, 198811. Early involvement will help users to unlearn old procedures and
attitudes, learn the new procedures and optimize (refreeze) them in behavioural
strategies.

In a third and fourth stage, efficiency and integration become the prime concern. In the
third stage, the organizatíon introduces standards and controls through, for instance

cost-benefit analyses, in order to increase the reliability of the package and to
efficiently roll it out across the company. During that time, management learns how

to efficiently use the new package. In stage four it has to push for a wider integration
of systems, and to keep its staff interested in maintaining the technology, which by
now is not the latest anymore and has to compete against more advanced versions of
the same or other packages (Cash, 1 992, p.451.

The Four Stages Model helps to understand the complexity in managing the
implementation and learning processes in package implementations. For different

stages in the growth process, different people have to learn about a given technology
and its use. They have to play different roles for different technologies, depending on
the growth stage of a given technology. Also, one has to differentiate the
implementation and learning approaches for different sites, because each site may be
on a different maturity level in íts technology adoption. To handle complexity in
implementation approaches, Earl suggests to have in place a strategic vision,
architecture and plan (Earl, 1989, p.30f). It facilitates 'coherence' in the future
integrated organization and infrastructure.

To handle the complexity in the learning approaches, Reil3 suggests to develop an
optimal learning strategy (Reif3, 1995, p.279f1; depending on the learning situation, one
should choose from four learning types: Imitation, Simulation, Prototyping or Practice.
Imitation would be the least effective type, but the most efficient, while Practice is the
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most effective and the least efficient. We conclude from the case studies that Imitation
or Simulation could be used in early phases of the implementation, when effectiveness
is called for, e.g. in the design, system selection, concept education and process
definition steps. Prototyping and Practice are useful in the deployment phase, when
efficiency is a primary goal, as for instance in the pilot project and in end user training.

b) Theory of Action, and single versus double loop learning

The Theory of Action was developed by (Argyris and Schi7n, 1978) and is further
described in (Argyris et al., 19951. In that model, learning is based on detection,
diagnosis and correction of error. This happens against (organizational) task knowledge,
which may be

- systems of belief that underlie action
- prototypes from which actions are derived, and
- procedural descriptions of actions ( operational routinesl.

Organizations hold knowledge about tasks and strategies for action e.g. in the staff's
memory ( mental modelsl, in flow diagrams, or in application software.

On a theoretical level, Argyris describes such knowledge through "theories of action".
They contain strategies of action A, chosen in a particular situation S to achieve an
intended consequence C. In addition, the model contains values attributed to C that
govern whether the choice of strategy A is desirable, and assumptions (model of the
world) that make it plausible that strategy A will lead to consequence C. Theories of
action can either be "espoused theories", which are the "official" theories that persons
or organizations use to explain or justify an action, and "theories in use", which are the
theories one can infer from actually observing the people in action. Theories in use may
be indescribable or not being discussed in an organization, but they are important
because they and not the espoused theories are the ones used to choose an action and
evaluate it for error.

Argyris speaks of single loop learning when a detected error is correctable simply by
changing the strategy of action or the underlieing assumptions in the theory in use,
while leaving the values unquestioned (Senge calls this: "adaptive learning", in (Senge,
199011. It allows people to modify their strategic actions within the range of allowed
values and norms. Single loop learning is well suited for improving operational
effectiveness and efficiency, by optimizing routine skills and tasks. An example:
replacing a logistics system at a single site for performance or reporting improvements,
if the optimizatíon stays within the realm of present procedures, policies and
objectives.

Double loop learning ("generative learning" in Senge, 1990) goes beyond single loop
learning in that it includes modifications to basic values Igoals, priorities, processesl,
which have become inappropriate or disagree with a changing reality. For instance, the
European Common Market lowers trade barriers and makes physical distribution
channels more reliable, which allow a Europe-wide company to decrease the number
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of its local warehouses, and to centralise them in a few regions.

Single loop learning requires Garvin's five "building blocks" for organizational learning
(Garvin, 1993, pp.81-891:

- A systematic problem-solving process
- Experimentation
- Learning from past experiences
- Learning from others
- Transferring resulting knowledge throughout the organization.

The systematic problem-solving process
would be based on a review of a past project step, to identify mistakes or problems,
and to find improvements within given values and norms. The first case study, for
example, used project reviews and documentation of experience as a mechanism to
learn from previous mistakes.

Experimentation
should be possible, by giving flexibility to a project leader in how he~she approaches
the given tasks, within the limits of the overall goals, budget and time frame.
Towards the user community it could mean to promote change as an opportunity for
learning (Conner, 1994). The limits of experimentation lie in the resilience of the
individuals and the organization.

Learning from pasi experiences
was exemplified in the first case study, in which implementation projects adopted
project plans, issues logs, procedure documentation or training material from
previous projects as "blue prints" for their work. Regular review meetings served as
opportunities to capture and distribute problem solutions amongst projects.

Learning from others
Learning from others may come through alliances between firms, for instance
between the automotive industry and its component suppliers. Or it flows out of a
benchmarking exercise against "world class performance" (also within the firm),
after which the relevant processes and practices of the "best in class" are adopted.
In most package implementation projects, know-how is carried over from external

consultants: they support the implementation programme, and have a proven
methodology and experienced staff (de Schepper, 19831, (Bancroft, 19961,
(Hammer, 1995, pp.69-841. They are likely to know the package, the relevant
business processes, the implementation process, its pitfalls and feasible solutions.
Learning from external professionals needs to be carefully managed, however,
because they are expensive, not directly accountable for the consequences of their
advice, and may walk away without having transferred sufficient knowledge to the
company's own staff (Hammer, 19951. Argyris points out that these external
professionals are very good at single loop learning, because they have seen many
different organizations, but they are not good at learning from mistakes, because
their projects often end before the mistakes in the overall approach become apparent
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(Argyris, 19911. Pascale makes a similar point when stating that learning from
excellent companies is far more complicated than simply identifying attributes of
current success. Instead, one has to "study both the sick and the healthy" over
tíme and trace the reasons for their success or failure (Pascale, 1 990, p.161.

A more neutral and generic way to provide implementation experience to customers
is practiced by package suppliers such as SAP or Baan: they have developed tool-
based reference models of typical business processes from their previous
implementation projects, as a basis for a functionality gap analysis or a business
process redesign (Keller, 19951, (Meinhardt, 1995), (Bancroft, 1996, p.351. This
knowledge transfer through proven "standard processes" decreases the
implementation risks (Brenner, 1995, p.31).

Transferring resulting knowledge throughout the organization
happens mainly via persons, ideally through one team of implementors (de Schepper,
1983, p.156 and p.206). For that, continuity of staff from one project to next and
in the core team of system experts is essential, as the first case study
demonstrates, and as also argued in (Bancroft, 1996) and (Fallon, 1995). Continuity
of staff and dispersion of knowledge can be supported by rolling assignments (Cash,
1992, p.566f1; requiring continuous education and training (Keen, 1991, pp.117-
1401, IOsterman, 1991, in Scott Morton, 1991, pp.220-2431.

Double loop learning is difficult to achieve, especially without external help. It may
require adjusting the company's culture. Incongruities between espoused theories and
theories in use may inhibit double loop learning (Sage, 1995, p.4061. For example, at
headquarters, a company may wish a stronger centralisation of warehouses, and
changes its reporting system accordingly, while the local sales and distribution offices
want to stick to local warehouses under their sole control. Also, a very narrow focus,
developed from daily routines ("tunnel vision"), may make it difficult for a person or an
organization to diagnose and correct errors that require a change in basic values and
models of the world.

Double loop learning is needed in package implementation projects when processes or
priorities need to be changed. If in those cases the organization is not capable of
double loop learning, or when the learning is hampered by incongruities between
theories in use, improvements are restricted to single loop learning. In the first case
study, the implementations in the UK and Belgium exemplify this: they accepted the
new package only as a systems replacement, and made tundamental process changes
such as introducing Available-To-Promise mechanisms only in a later step.

The basis for double loop learning is a critical review of the underlieing approach,
priorities and values. The second case study presents a good example of double loop
learning: the radical change in approach after the failure in the pilot implementation.
Hence, after the pilot the opportunity for double loop learning should be used well.
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Double loop learning becomes more complicated with increasing size and complexity
of the organization (Argyris, 1995, p.27), because it is increasingly likely that a simple
change in one part of the organization entails a fundamental change in other parts.
Similar arguments hold true for the size and complexity of an implementation
programme and its intended changes. The extent of the complications depends on how
tightly the affected organizational units are linked to other units Ithrough interfaces,
processes, common data or common systemsl. A package implementation is more
likely to succeed, when the links to other units or projects are clearly described and
minimized.

c) The Resource-Based View of a Fírm (RBVF) Theory

Andreu and Ciborra show that there are not just one but three learning cycles active
in an organization (Andreu and Ciborra, 19961:

- Routinization Learning Loop, for improving operational work practices of staff
- Capability Learning Loop, to develop capabilities from organizational practices

and routines, for use by work groups
- Strategic Loop, to evolve strategically important capabilities into core

capabilities.

The loops are interlinked. Therefore, changes to core capabilities on the strategic level
entail radical changes to the organizational routines and capabilities (capability
learning), which in turn requires changes for the resources in their work practices
(routinization learning). There is an inertia against drastic changes in each organizational
context. This requires a good understanding of the organizational context and having
learned to do things radically different in all three learning loops.

Andreu and Ciborra emphasize the importance of managing the learning processes
(Andreu and Ciborra, 1996). They mention several characteristics the management
actions should posses:

1) for the routinization loop:
- Nurture the process, by raising awareness for the overall organizational context
- Organize the learning process for effectiveness: to foster a sharing of existing

work practices, and an experimentation of new ones
- look out for new resources (especially technology) becoming available which

may be useful in improving work practices

2) for the capability learning loop:
- Generalize by detaching capabilities from the specific and local work practices,

to arrive at "best practices". We conclude that in package implementations it
coufd be the task of the implementation programme to

- identify best practice in other parts of the organization or outside the company,
and to import it, and to

- involve users in developing and agreeing on new work practices and routines.
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One role of the implementation programme would be to guide that optimization
loop towards the capabilities intended in the programme. This will help to reduce
incongruities between espoused theories and theories-in-use. The programme
team would send representatives to the implementation projects.

3) for the strategic loop:
- Make the firm's competítive conditions and mission known to its staff
- Explain to the staff which core capabilities are needed, and how the people can

contribute to it.

IT can be used in support of the learning and capability development process. Andreu
and Ciborra give several examples:

- data gathering on experience, to be made available in future processes of the
same kind. Tools with a capability for knowledge-based procedures or case-
based reasoning would be ideal, but normal data bases would suffice

- access to lexternal) information sources on new core capabilities
- experimenting with new resources or practices, in pilot projects.

d) Unlearning

People confronted with reengineered process need to let go of their old procedures and
behavioural strategies first, to then learn new ways of working and procedures. It is
important for the project managers and the sponsors to recognize that those users will
come out behind, after the reengineering; they have lost part ot their power,
connections and strategies, and will resist new processes and systems out of sincere
self-interest.

To facilitate unlearning and risk taking in an implementation it is imperative to let the
future users participate in the redesign and development early on, and to keep them
informed of the progress. Implementing a package (rather than a custom-buitt system)
has the added advantage of having a working system ready to demonstrate to user
representatives very early on. The user representatives are able to define in detail their
new operational procedures, establish necessary change requests early in the process,
based on simulations of the future system and routines.

el Learning after cut-over

Learning after the new system has gone live happens on two levels: improving the
results (new processes or systems) of a given implementation project (single loop
learningl, and optimizing the approaches taken during the implementation (double loop
learningl. Both types of learning are part of a Continuous Improvement Process, which
is to be introduced after a BPR-driven implementation that lead to radically new
processes and procedures (Kirchmer, 1996, pp. 193ff1, (Brenner, 1995, p.35f1.
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On the level of single loop learning, the new processes and systems are checked
against the intended ones; Barbitsch suggests to base this on a final implementation
report IBarbitsch, 1996, pp.298ff). If the intended goals were not reached, but the
technical and economic environment is still the same, the parameters in the package
need to be tightened, or additional measures taken to enforce new processes

(Kirchmer, 1996, pp.193ff).

On the level of double-loop learning, Kirchmer suggests to adjust the system to
changes in the economic or technical environment of the organization, for instance the
need to introduce new products or services (Kirchmer, 1 996, pp.193ff). Regarding the
package implementation approach, our second case study highlighted the need to
rethink the entire implementation strategy, especially after the pilot implementation,
and to correct it for the next roll-out steps.
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Summa~y

Success-relevant factors for learning in an implementation programme are

No. Success Factor

V.1 Create a climate and culture of continuous learning in the or anization

V.2 Organizations have to learn how to use logistics software effectively and
efficiently, and learn how to implement packages as opposed to custom-
built software

V.3 Develop a learning strate y for the or anization

V.4 Build organizational learning through a systematic problem-solving process,
experimentation, learning from past experiences, learning from others, and
transferring resulting knowledge through-out the organization.

V.5 Foster double loop learning, through mechanisms for the projects to quickly
recognize when they are on the wrong track (critical reviews of the
underliein approach, routines, priorities and values)

V.6 Facilitate users having to change basic approaches and priorities.

V.7 Use IT to support the learning and capability development process: tools for
data gathering on experience, access to (external) information sources, and
experimentin with new (IT) resources or practices, in pilot projects.

V. Avoid incomplete learning cycles
8
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3.4 Evaluation of Importance of Success Factors

The success factors and lessons which were outlined in the previous sections are not
equally important for every programme; see (Steinle, 1995, p. 30ff) for projects in
general, or (Hauschildt, 1997) for innovative projects. tn this section, we will outline
an evaluation of their relevancy, based on the expert opinion by the managers of seven
successful implementation programmes.

Out of the 76 lessons learned in the first two case studies and the success factors
from the literature, this author selected 64 factors that he considered relevant for
programme management, based on his insights from being a field researcher in the
two case studies. The list of 64 factors was transformed into a questionnaire Isee
Appendix D1, with which the seven managers of successful, complex programmes
were asked for their expert rating of those factors which they had actually used.
The managers had done on average two similar programmes before. Their
programmes were successful, as the following table illustrates.

Success criteria Average Success score
(in o~o of goal achieved)

Programme completed on time 920~0
Knowled e on programme management was gained 880~0
Programme completed within bud et 840~0
Programme achieved desired performance improvements 830~0
The new system was well-accepted 770~0
Anticipated new methods and concepts achieved 730~0

Table 3-1: Success scores of expert programmes

Success scores of below 1000~o achievement level were accepted, because for all
practical purposes, the programme managers did not have all the power necessary
to ensure complete success. Therefore, this author considers a programme manager
who has achieved 700~0 or more of his~her goals as successful for the purposes of
this rating exercise. The managers were asked for a success score against
objective targets, such as budgets or deadlines; therefore, this author considers the
answers as sufficiently accurate for the purposes of this rating exercise.

The list of 64 factors was ordered differently in the questionnaire than in the
original lessons-learned lists, in order to make the sequence similar to a top-down
discussion of a project. It started with the goals and structure of the programme,
then discussed the programme steps and finally the learning experience. The
questionnaire is shown in Appendix D. The score for each factor was:

1 counter-intuitive
2 hindering
3 neutral, no effect
4 important, positive
5 very important or even crucial.
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If a factor had not been applied or was not used for other reasons, the programme
managers were asked to score it

nla not applicable,
nlf not feasible, or
nlu not used, for other reasons.

When a programme manager scored a success factor with one of the latter scores,
the result was excluded from the evaluation. The ratings are on an ordinal scale. For
these, the median must be used as a measure of central tendency (rather than the
arithmetic mean, because the distances between two measurements are not
known). The following table shows the complete evaluation of all 64 factors.

No. Success factor Score

1 A central team supports local implementations 5,0
2 Central representative in local teams 5,0
3 Clear goals 5,0
4 Use pilot implementations 5,0
5 Ensure functional t technical expertise in team 5,0
6 A"sustaining sponsor" drives changes at operational level 5,0
7 User must report to agent of change 5,0
8 Keep the project simple 5,0
9 Project plan shows tasks, costs etc. 5,0
10 Early start of tasks with long lead time 5,0
11 Establish No-change policy for core package 5,0
12 A central team maintains the system kernel 5,0
13 Use local training and trainers 5,0
14 User training refers to prior user knowledge 5,0
15 Communicate honest information 5,0
16 Be aware of human patterns of resistance 5,0
17 A programme is structured as project 4,5
18 Clear implementation strategy 4,5
19 Sponsor who brings resistance to the open 4,5
20 Clear scope for programme, from start 4,5
21 Ensure full availability of local resources 4,5
22 Push for operational changes, not system changes 4,5
23 Directly control interface programming 4,5
24 Local installation and test of local system 4, 5
25 Well-trained back-up and recovery procedures 4, 5
26 Internalization of change, not just acceptance 4,5
27 A central team for package maintenance
28 A central support to re-use of documents etc.

4, 0
4, 0
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29 Sponsor fully supports and communicates aims 4,0
30 Sponsor ensures clear goals 4,0

31 Sponsor sets roles 4,0

32 Avoid pure systems replacement 4,0

33 Programme plan shows milestones and dependencies 4,0

34 Complete the programme fast 4,0

35 Establish contingency plans and risk assessment 4,0

36 Set a maximum number of open change requests 4,0

37 Install central distribution of training material 4,0

38 Central Configuration Management 4,0

39 Provide DemolTest version to verify (CRP) 4,0

40 Documentation of new procedures as basis for training 4,0
41 Define new operational procedures bottom up 4,0

42 Define new general ways of working top down 4,0
43 Early identification of differences old vs new procedures 4,0

44 Monitor dysfunctional behaviour 4,0
45 Implementation manager should senses resilience 4,0

46 Provide continuous information 4,0
47 Be aware of change-inhibiting mechanisms 4,0

48 Central guidance on communication issues 4,0

49 Central second-line support 4,0
50 Clear transfer of responsibilities to standing organization 4,0
51 Fast response from help desk 4,0
52 Install post-implementation hand-holding 4,0

53 Capture previous problem solution and distribute 4,0
54 Separate problem solving responsibilities in programme versus 4,0

55
56
57
58
59
60
61
62

projects
Re-use of training material
Ensure continuity of staff in implementation projects
Ensure continuity of staff in central team
Re-use the data conversion programs
Learn from previous mistakes
Install implementation process champions
Continuous training and rolling assignments for project staff
Develop list of contentious issues

4,0
4,0
4,0
4, 0
4, 0
4,0
4,0
4, 0

63 Re-use project plans 3,0
64 First roll out functionality of current systems 2,5

Table 3-2: List of rated success factors
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Discussion

All but two factors scored a median of 4.0 or higher. The majority of the seven
managers regarded most of the factors as important or even crucial. Therefore, they
can be regarded as true success factors according to our definition Isee Appendix
A21; they are important to programme success. The ratings confirm the authors
selection of factors. The only exception were the suggestions to re-use plans from
previous projects, and to replace the functionality of existing systems first, before
introducing new functionality.

The factors with the highest ratings (median - 5.0) can be summarized as follows:
- Centralization of implementation support, except for training
- Emphasis on change management (sponsorship, communicationl
- Clear goals and plans
- Sufficient expertise and user participation on the teams
- Use of pilotinglprototyping facilities.

The results above are valid only for the sample of seven programmes for which the
managers were interviewed. The sample was not compiled at random, because only
successful programmes were picked. Therefore, a score of 5.0 in the table above
does not imply that the specific success factors apply equally well to any
implementation programme in general.

But how to recognize when any of the factors mentioned so far needs full attention
in a given programme situation? Our proposition is that the complexity of the
situation (environment) which the programme is in, plays a decisive role in
determining the relevancy of a factor. In the following chapters, we will outline a
conceptual model of implementation programmes, and deduce rules for when to
apply a certain success-relevant factor ín the presence of a certain type of
complexity.
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CHAPTER 4: A Theory of Programme Management
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4.1 Modelling Approach

The descriptive models used in earlier chapters served to outline what a complex
implementation is like. Using our conceptual model, we will try to answer the questions
of how, when and why of managing the complexity in an implementation programme.
We would define a theory of programme management, following the definition of
Bacharach, who sees a theory as a statement of relationships between units observed
in the empirical world, and writes that a theory may be seen as a set ot constructs and
variables; the constructs are related to each other by propositions, while the variables
are related to each other py propositions. The whole is then bounded by the theorist' s
assumptions IBacharach, 1989, p.498).

Constructs are approximated units from the real world, which cannot directly be
observed (for instance, implementation success, or programme managementl. Variables
are associated with constructs, and form observable units that can be measured.

In this chapter, the Design step of our research approach, we develop a theory of
programme management. It follows the contingency theory within the Environmental
school of Organization Theory. It relies on an open systems view of the organization
and its environment. The system will be the managerial elements of a software
package implementation programme (or "implementation", for short) and Itheir
interactions with) the organizational context in which the implementation takes place.
Contingency theory discusses the relation between environmental, situational variables
(assumed to be independent) and {dependentl structural variables. As Heck describes
it: "dependent (internal) organizational variables are influenced by independent
(external) environmental variables" (Heck, 1993, p. 611. We will therefore search for
the types of relationships between the implementation programme environment,
captured through complexity variables, and structural variables of programme
management.

A starting point for our modelling will be the complexity of the programme
environment, i.e. of its variety and variability (see chapter 2, Figure 2-2, for a brief
explanations of these complexity typesl. Environment complexity is handled by an
appropriate design of the programme management. In reaction to the environmental
complexity, programme management will develop a correspondingly high number of
organizational elements and interactions between those elements. This follows from
Ross Ashby's Law of Requisite Variety (Malik, 1 991, pp.191 ff). In successful
programmes, these organizational elements would form structural success factors, for
instance having a steering committee, a clear scope and an implementation plan in each
programme. Their proper working together would form procedural success factors, tor
instance starting data conversion with a long lead time, using a pilot installation and
using local trainers in the end user training.

In complex, innovative implementation programmes, the rational way of decision
making is restricted by cognitive and process limits. These limits lead to iterative,
learning approaches to programme management. Cognitive limits arise because
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management (as persons) will not have or cannot comprehend enough information to
consider all consequences of their decisions, and to direct each act of the organization
in detail. Process limits arise because the more complex and complicated the situation
in which to take decisions, the more difficult it is to find a structured and step-by-step
approach to decision making. Rather, the resulting approach is an incremental process
of "muddling through" (Heck, 1993, quoting Lindblom, 19591. Quinn describes how
this incremental process may follow a certain logic and strategy: instead of looking for
the full solution, incremental changes to the given situation are pursued, by proactively,
flexibly and opportunistically reacting to new possibilities, thereby creating partial
solutions and consensus (Quinn, 19851. Therefore, feedback loops are needed in
implementation processes; they are at the core of the iterations which a programme
is going through in order to align the desired with the possible and the locally
acceptable deliverables. Therefore, our model will include the additional two
components "Learning" and "Alignment".

In a first abstraction step, our descriptive model from figure 3-3 in chapter 3 is reduced
to the following model with the three constructs Programme Environment Complexity,
Programme Management and Programme Success:

Programme
Environment
Complexity

Programme
Management

eedbac

Programme
Success

F

Figure 4-1: Initial conceptual model

In a second step, we define the variables per construct. For environment complexity,
these are by definition the variety and variability. For programme management, we
refer to our descriptive model of programme management, as shown in Figure 3-3. It
already contains the constructs of environment and programme management. Adding
success as the outcome of the various projects which are controlled by programme
management, we arrive at the following detailed conceptual model.
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Figure 4-2: Our conceptual model of programme management

Programme Management contains the following variables:

- Programme organization as the structural organization of a team that plans and
controls the set of implementation projects, the software development process and the
relevant resources.

- self-induced and environment-driven policies, methods and procedures that reduce the
imposed variability and variety to a feasible level. They balance the complexity from,
for ínstance parallel projects, system change requests or availability of resources
against the requirements regarding budgets, deadlines, required acceptance and goal
adherence.
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- plans that take the implementation goals and drive the projects within the programme.
During the Rollout phase, this is the implementation plan that drives the delivery of a
piloted system and operational procedures.

- communication, as a means of information to teams and users, and to solve problems
within the teams.

As Figure 4-2 indicates in the box "projects in programme", programme management
applies to a succession of projects. These fall into two basic phases:

(al Innovation Phase
1. Detine a vision and select a package,
2. Develop, test and pilot a first system,
3. Develop an implementation strategy and plan,

(b) Implementation Phase
4. Roll out adapted procedures and systems,
5. Support them after cut-over.

The first three steps Ivision, implementation strategy, first system) and the last one
Isupport) are single phases, while the rollout contains a multitude of projects and
phases; it may be a programme in itself again (recursiveness of our model).

The deliverables (and the success) of one project depend on the deliverables (and
success) of the preceding ones. This is in particular true for the final implementation
success. Therefore, programme management is not directly able to lead to success, but
requires that the various projects create the success, guided by the programme.
Therefore, success includes programme as well as project success.

This conceptual model is the starting point for answering research question 2:

Can we understand and conceptually describe successful programme
management as the direct result of the implementation context?

To answer the question, we will add more detail to the model, in particular to the
element of Programme Management and the relationship between programme
environment complexity and programme management. This is described in chapter 4.2.
Our basic proposition is:

In successful package implementation programmes, there is a relationshíp
between the level of programme environment complexity and the level of
programme management.

Chapter 4.3 makes this proposition more specific.
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4.2 Constructs and Variables in our Conceptual Model

The following graph summarizes the constructs and variables in our conceptual model
as a simplified version of Figure 4-2, inserted here for ease of reference.

Programme rogramme g

Environment - organiZation
- Policies 8 procedures ~ Programme

Complexity -~ - Planning Success
- Variety ~ - Communication

- Variability - Alignment
- Learning

Alignment and Learning

Figure 4-3: Constructs and variables in our conceptual model

4.2.1 Programme Environment Complexity

The variables for programme environment complexity (or "environment complexity",
for short, even though "environment" alone is too broad a term in the context of this
studyll were chosen from the list of complexity factors gathered from an expert panel
of 7 programme managers Isee chapter 3.41. They were complemented by factors from
the case study experience, and from elements of risk assessments, such as in (Cash,
1 992, p.420ff1. By definition, the indicators fall into two basic categories: variety and
variability (see chapter 2.1 for an explanation).

We add a third group: integration. It characterizes the planned changes to be realized
through the implementation programme, in terms of the integration across processes
and IT systems. It is not part of the programme environment complexity, because it is
not manifested in the current programme environment nor does it describe the
dynamics over time. Instead, it describes a core part of the innovations that are to be
implemented through the programme. Hauschildt points out that some of the market-
and technology-oriented factors (which we describe under "integration") influence
innovation management, here as part of programme management. These are, for
instance, relations and cooperations with clients and the competition, and
sophistication and newness of the technology to be introduced (Hauschildt, 1997, pp.
29 ff, especially pp. 34f1. The more original and sophisticated an innovation, the more
difficult it is to realize. In programmes with a significant integration scope, programme
management is also innovation management. It requires for its decision making early
and thorough information about the intended new technologies and cooperations.

Not everything is known at the start of the programme about the new systems and
processes, i.e. about the varíety and integration. Programme managers have to deal
with this uncertainty in their decision making. Following the contingency principle,
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uncertainty in decision making is a further characteristic of how the environment
impacts programmes, next to complexity; see, for instance, (Heck, 1 994, pp. 53ff1.
But uncertainty factors were not assessed in detail, in order to limit the emphasis in
this study to complexity proper.

al Variety

The variety describes the elements of the initial organizational and IT environment in
which the implementation programme started to run. The following indicators were
chosen to measure variety:

Number of affected locations: number of sites or organizational units for which a
separate implementation project was needed. Programme environment complexity
increases with the number of affected locations or units.

Scale: interval, transformed to ordinal scale as follows:
1: ~3
2: C6
3: c11
4: G 21
5: ~ 20

Level of differences between locations: the differences in organizational structure,
procedures, skill levels, culture, and IT infrastructure. Programme environment
complexity increases when great differences between sites hinder standardization.

Scale: ordinal, from 1(low) to 5(high)

Level of data misfit: programme environment complexity increases as more of the
existing master data needs to be cleaned up, and interfacing to remaining, existing
systems becomes necessary.

Scale: ordinal, as follows:
1 : none
2: G 10oIo
3: G 20 oro
4: 1 - 20 0~0

Number of systems to be replaced: the extent of the data conversion effort, from data
migration and interface programming. Programme environment complexity increases
with the conversion effort.

Scale: ordinal, as follows:
1 : none
2: c5
3: c 10
4: 1 - 10

Levef of negative predisposition: the extent of a negative predisposition in the
organization against the implementation programme, from experiences in earlier, similar
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programmes. Programme environment complexity increases when unwarranted,
preconditioned negative stances or outright resistance need to be overcome.
Scale: ordinal, from 1(very positive) to 5(very negative)

bl Intended changes

Extent of integration intended: extend to which intra- and inter-organizational
integration and standardization is wanted, for processes and infrastructures. Integration
can be implemented only to the extent to which the package supports intra- and
interorganizational processes across functional boundaries. The scale is on two axes:

- organizational integration and
- IT integration,

as defined in our Integration Model. (see Appendix E for a description of this model).
Organizational integration implicitly includes a measure of business improvements
intended, for instance the number of levels in logistical maturity which the
organizations wants to advance; see (de Schepper, 1991 , p.6) or (Joustra, 1 994, p.
31 ff).

c) Variability: Unplanned disturbances

Level of availability of resources: measures the extent to which the programme
received adequately trained and experienced project staff on a continued basis. A lack
of resources will increase the variability, because staff needs to be shifted between
projects more often, system deliveries delayed (hence, more interfaces needed) and
budget arrangements made to accommodate for the shortcomings.
Scale: ordinal, from 1(not available) to 5(provided as requestedl,

Both for sufficient number and for continuity ot resources

Level of concurrent similarly complex programmes: the more programmes of similar
complexity are running at the same time, the more dependencies need to be taken into
account, and the busier the experienced resources will be Imainly the key user
representatives).

Scale: interval, transformed to ordinal as follows:
1:2
2: ~5
3: c 10
4: c 30
5: ~ - 30

Extent of system redesign after pilot.~ the extent to which the chosen software package
had to be altered during the rollout, based on wishes from the users. The more
redesign is needed, the higher the variability.

Scale: interval, transformed to ordinal as follows:
1 : 0 0~0
2: c 10
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3: c 20 o~a
4: 1 - 20 0~0

4.2.2 Programme management

a) Programme organization:

Level of completeness of programme organization structure: in chapter 3.3.1 on
Programme organization, we deduced from the Viable Systems model that a
programme organization should contain the following elements:

- programme manager
- steering committee
- programme sponsor
- user representative
- coordinator across projects

In chapter 3.3.4.1 on Overcoming resistance, we mentioned that an alliance
coordinator and a process coordinator should be established:

- coordinator with external suppliers
- coordinator for an efficient implementation process.

The variable will be computed as the percentage of these roles found in the programme
organization.

Scale: interval, in percent of all required elements.

Level of experience by the programme manager: the extent to which the programme
manager has successfully managed similar projects before.

Scale: interval, transformed to ordinal as follows:
1: 0
2: 1
3: ~5
4: c8
5: ~ -8

Level of strategic programme managemeni: number of parallel strategic programmes,
and extent to which they are jointly managed, measured by the extent to which an
applicable IT strategy is defined and a cross-programme coordination exists.

Scale: interval

bl Policies and procedures

Policies and procedures can be, for example:
General rules
relief a project leader from making decisions in each individual case, and thereby
allow self-regulation (Malik, p.40ff1. General rules reduce complexity, but they
may also lead to stiffening schemes when coupled with a rigidity in the control

125



and balancing mechanisms.

Standardization
is a complexity reduction implicit in package implementations, because the
packages are "standard" software. Many modern packages provide business
process models as blueprints for reuse. They contain "best practice" from other
companies; they are a way to use the experiences made in other companies.
Thus, they help to avoid mistakes and provide a better basis for estimating and
planning the implementation efforts than bespoke software ( Brenner, 1995,
p.321.

"Conference Room Pilot"
are used to simulate complex design and decision situations before the pilot or
roll-out. In contrast to bespoke software, application packages are available at
the start of the implementation, and can be used to define and agree on general
rules for their use across locations and organizational units.

Indicators for Policies and procedures are:

Level of budget or time restrictions: the extent to which deadlines or budget
restrictions influenced the approach in the projects, for instance by allowing time for
experimentation or by forcing a reduction in the number of possible system change
requests.

Scale: ordinal, as follows
1: success at all costs, or whenever you are ready
2: limited budget, or limited time
3: restricted budget restricts approach, or deadline restricts approach
4: tight budget dictates approach, or deadline dictates approach

Level of support from methodology: the extent to which a standard, proven
methodology was used and actually helped in the programme approach.
Scale: ordinal, as follows:

1: all standard
2: mostly standard
3: mixed
4: mostly individual
5: all individual

Leve! of availability of tools: the extent to which tool support for the programme's
method and deliverables exists and is used in the programme.
Scale: interval, counting which of the following types of tools were used:

Tools for planning, control, modelling, or programming

Leve! of use of reference models, Conference Room Pilots or Workflow: the extent to
which the programme uses reference models or workflow tools for business processes.

Scale: interval, as count of cases using any of the facilities mentioned above
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c) Planning

Level of "perspective planning": the extent to which only the first months of a project
are planned in detail, while the later parts are planned in less detail and will be replaned
later.

Scale: ordinal, as follows:
1: programme planning in full detail to the end of the programme
2: programme planning in full detail for a given phase
3: programme planning on a single project level only

Extent to which implementation projects run in parallel: the extent to which the
implementation strategy and the rollout planning foresee parallel local implementation
projects.

Scale: interval: maximum number of parallel projects at any time

Level of parallelity in implementation route: the extent to which business and technical
changes are implemented at the same time.

Scale: ordinal; as follows:
1: purely business changes first
2: mostly business changes first
3: both at the same time
4: mostly technical changes first
5: pure technical changes first (systems replacement)

dl Communication

Level of management sponsorship: the extent of active support by management for the
purposes and needs of the programme.

Scale: ordinal, as follows:
1: limited sponsorship, "lip service" only
2: active top sponsor; resistance elsewhere
3: sponsorship from top management down to line managers.

Level of communication: the extent to which the communication to project teams and
end users is complete and honest.
Scale: ordinal,

from 1 Ino information given) to 5(complete information), and
from 1(highly political) to 5(straight and honest)

Level of localized training: the extent to which the project teams and the end users are
being trained in the new software system and the related operational procedures.

Scale: ordinal:
for localization of training, from 1(purely local trainers) to 5(purely central)
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for specificity of training, from 1(based on user's prior knowledge)
to 5 Ibased on generic material)

Level of user participation: the extent to which the prospective user departments are
involved in the definition and rollout of the new package and procedures.
Scale: ordinal, from 1(not at all) to 5(in all tasks)

el Alignment

For alignment, we identified the following indicators:

Level of policy setting by the sponsor, regarding required goal adherence: the extent
to which the sponsor insists that the original vision and standard procedures are to be
implemented during the local implementation projects.

Scale: ordinal, from 1(irrelevant) to 5(crucial)

Level of "No-change-policy" and redesign: the extent to which the number of system
changes is kept at a minimum.

Scale: interval, in average number of open change requests at any time,
Transformed as follows:
1 : 0 requests
2: C 10
3: ~25
4: ) -25

Level of alignment mechanisms and tools: the extent to which reviews, committees
and other efforts were installed in order to achieve consistency.

Scale: interval, as percentage of use of seven mechanisms

f) Learning

This construct is not directly influenced by complexity, but it improves programme
management, which in turn makes success more likely.

As indicators for learning, we identified:

Organization of Learning

Level of knowledge management: the extent to which actions are taken and tools
installed to capture implementation-related experience 1"know-how") and knowledge
("know-what")

Scale: ordinal, for six different actions, from 1(not relevant) to 5(essential)

Level of re-use: the extent to which the programme identifies and uses documents,
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plans etc. from earlier projects.
Scale: ordinal, from 1(not relevant) to 5(essential)

Mechanisms of Learning

Level of avoiding incomplete learning: the extent to which Kim's three situations of
incomplete learning are avoided (Kim, 1994, p.50ff).

Scale: ordinal, from 1(yes, fully) to 5(not at all)

Level of opportunities for single loop learning: the extent to which external and internal
experience is used to improve ones actions.

Scale: ordinal, from 1(yes, fullyl to 5(not at all)

Level of double loop learning: the extent to which not just actions are improved but
underlying assumptions and principles as well.

Scale: ordinal, from 1(yes, fully) to 5(not at alll

4.2.3 Programme success

In this study, we examine "successful" programmes. What does "success" mean in
this context, and how do we determine whether a programme was successful or not?

Level of acceptance and use of new system and procedures: the extent to which the
new system and procedures are understood and used.

Scale: percentage of user who can use of system, before and after the Post-
implementation support

Level of contribution of the deliverable to the organization: extent of usefulnesslbenefit
for next phase, or for the whole business after the implementation in terms of Key
Performance Indicators (KPI).

Scale: percentage of KPI achievement

Level of adherence to time plan: measured as time overrun against the initial
programme schedule.

Level of adherence to budget: measured as cost overrun compared to original budget.
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Completeness of the modelling

We did not attempt to model in detail the dynamics of learning and alignment in a
package implementation, because we are mainly interested in success-relevant factors
and not a complete model of the implementation programme. Still, the model has to
be complete enough to capture the main influences on success in programme
management. More formal models of process complexity are described in (Curtis,
1 9921, based on state transition diagrams, petri nets or formal languages, or in models
such as nonlinear feedback networks (for such an attempt, see Stacey, 1996, p. 101.
We will not use them in this thesis, however, because they don't analyse success
factors. As a process model, they trace actual implementation routes or describe all
possible ones. As a description of possible sequences of implementation steps, formal
diagrams and languages can be used to assign a value to the implementation's
complexity (here, time and space complexity of algorithms or automata, that describe
the steps of the actual implementation; see the literature on computational theory, e.g.
(Aho, 1974) or (Hopcraft, 197911.
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4.3 Design Rules for Programme Management

In the following paragraphs, we will propose 10 rules for the design of successful
programme management that become particularly important in cases of high
complexity. Some of these rules go back to success factors from our list in chapter 3.
These rules taken together are a more specific version of our general proposition:

In successful package implementation programmes, there is a relationship
between the level of complexity in the programme environment and the level of
programme management.

The rules are summarized at the end of this chapter. They are validated against a
sample of case studies, in chapters 4.4, 4.5 and 5.

4.3.1 Design Rules on Programme Management

a) Programme organization IPO1:

Completeness of programme organization structure: A complete implementation
programme structure should, when composed according to the requirements of the
Viable Systems Model outlined in chapter 3.3.1 , be able to sense and control the
variety in the programme environment. We propose that he more complicated a
programme, the more important it is that the programme organization be complete.

Rule PO-1: Programme Organization
Teams of successful, complicated implementation programme should be structured
such that they cover all of the following roles:

- programme manager
- steering committee
- programme sponsor
- user representative
- coordinator across projects
- coordinator with external suppliers
- coordinator for an efficient implementation process.

Experience by the programme manager: A high experience level can compensate to
some extents for limitations in personal capabilities in managing complex programmes
or projects. This suggests to select programme managers increasingly on the basis of
hislher experience with increasing environment complexity; the selection should only
be dependent on variety as a measure of the initial complexity, rather than variability,
as a measure of the evolving complexity. We will investigate the following design rule:

Rule PO-2: Project Leader Experience
Programmes with a high variety in their programme environment should be
managed by a more experienced leader.
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b) Policies and procedures (PP)

Budget or time restrictions: Several authors suggest that few restrictions should be
impinged on the programme in its innovation phases (visioning, software selection, test
and pilot), while tighter restrictions are called for in the later rollout phases; see (Cash,
1992, p.267), (Hauschildt, 1997) and (Bemelmans, 1994, p.27). The reasons given
are that in the innovation phase one should strive for effectiveness (i.e. taking time for
innovative thinking to find the right solution, through design work and extensive trial
runsl, and in the rollout phase for efficiency (i.e. implementing it rightl. This does
concur with the findings in the first two case studies, with their tighter deadlines
during the rollout based on the idea of rolling out a pre-specified, generic solution.
However, this solution had not yet been completed when entering the rollout phase,
especially the operational procedures and any system changes following from that. The
case studies showed that in package implementations with major changes in
operational procedures, one cannot neatly differentiate between an innovation phase
during which an innovative solution is fully defined, and a rollout phase, during which
exactly this solution can be implemented efficiently Isee other rules in this chapter on
perspective planning or on „no-change-policy"1. Therefore, they needed more time than
originally planned, which also increased the bills from outside consultants. But these
programmes succeeded in keeping these delays and overspending to an acceptable
minimum. This author concludes that a successful programme would have limited but
sufficient budget to develop and pilot a generic, innovative solution, and an increased
pressure to adhere to cost and time limits during the rollout, such that the continued
development of details to the solution is possible without endangering the deadlines.
Time overrun would be contained such that external pressure from, for instance the
Year-2000 or the beginning of a new fiscal year (as a good time for a Big Bang) would
not endanger the rollout. Kempis and Ringbeck found in a recent study that proficient
IT departments restrict the cost and time overruns in their projects to 50~o and 20~0,
respectively, while less proficient departments have overruns of 350~o and 480~0,
respectively (Kemp, 1998, p. 1551.

Rule PP-1: Cost and Time Restriction
a) The innovation phase (visioning, software selection, test and pilot) should not

have a restricted budget.
b) The rollout phase should increase the cost and time restrictions only

moderately.

Level of support from methodology: A suitable methodology could help to reduce the
variety in the programme steps, by prescribing the steps to be taken; it supports the
„divide and conquer" of roles and tasks, and would therefore make planning more
efficient. As Reif3 points out, standardization improves efficiency (Reif3, 1995, p.280).
However, the experience in the two case studies showed that methods are used as a
general guideline only; they are not strictly adhered to. Therefore, we propose that a
standardization in programme approach is not necessarily the case, but would be
increasingly necessary the more complicated the programme becomes. One reason for
a lack of standardization could be that an individualized approach increases acceptance.
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The greater the threat to acceptance, the more individualized the approach should be.
Acceptance become more difficult the more innovative the new system and
procedures, i.e. the higher the innovation type of complexity. We propose that the
more innovative programmes will not also be more standardized in their approach.

Rule PP-2: Standardization of approach
al Complicated programmes (i.e. programmes with high variety in its

environment) should use a method to standardize their approach.
b) The more complicated programmes should standardize their approach.
c) The more innovative programmes li.e. those with higher integration) need not

standardize their approach more than others.

Leve! of availabilíty of tools: Tools for planning, control, modelling, or programming
promise productivity gains in programme management. The more complicated a
programme environment, the more useful a tool could be to keep the planning, control
and modelling activities transparent, and to assist in version control. On the other hand,
once the programme is underway, it requires a lot of effort to keep track in the tools
of the various changes that occur and task dependencies that have evolved. Therefore,
the tools mentioned above do not easily help in dealing with variability, with the
possible exception of the process modelers and other simulation tools. They are even
counterproductive in programmes with many dependencies. We therefore propose a
similar rule than for standardization.

Rule PP-3: Complete use of tools: planning, control, programming
a) Complicated programmes should use a complete set of tools for planning,

control, modelling and programming support.
b) The more complicated programmes should use the complete set of tools to

a larger extent.
cl The more innovative or variable programmes (i.e. those with higher

complexity from integration or variabilítyl do not need to use more tools than
the less variable programmes.
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Level of use of reference models, Conference Room Pilots or Workflow:
(i) Reference Models: For organizations with complicated business operations, the

defaults in the reference models should help to reduce the variety of ways to
implement a certain business procedure, such as an order taking operation. But
for more simple operations, they may confuse rather than simplify the choices
("Angebotsdruck", supply pressure, see Krcmar, 1997, p.145f).

(ii) Conference Room Pilots help to reduce the "Angebotsdruck" by showing
possible and feasible options in the system set up. They can illustrate system
functionality, and simulate and test the new operational procedures. Especially
the latter use allows to identify at a very early stage environmental complexity
arising from differences between locations regarding their requirements, and
hence potential system change requests, actual working of system functions,
and hence any misunderstandings on what the system can do and how it does
it, and the need for and extent of data clean-up. These uses would apply to
programmes of any environmental complexity.

(iiil Workflow ties the feasible options for system use into a prespecified stream of
operational tasks; this should reduce the variety in the new operational
procedures. This variety increases with integration. We therefore propose that
in successful programmes with greater integration, workflow tools are used
more often.

Rule PP-4: Complete use of tools: reference models, CRP, workflow)
a) The more complicated programmes should use reference models more often

than others.
bl Conference Room Pilots should be used irrespective of environment variety.
c) The programmes with higher integration should use workflow tools more

than other programmes.

cl Planning (PL)

Level of 'perspective planníng.~ The longer a programme or project is likely to run, the
more "perspective" the planning should be, in order to develop a practical project plan
quickly; this is taken from comments of project managers in the case studies, and from
(Joustra, 1994, p.168 and 175). There was no indication in the case studies or the
literature that more complicated or dynamic programmes require more perspective
planning.

Extent to which implementation projecis run in parallel.~ When the number of
implementation projects is large, the programme manager has to implement them in
parallel, in order to complete the programme on time. How did the programmes cope
with sequencing the rollout of the innovations to the sites affected? A"Big Bang"
strategy would visit each affected site at once, and introduce all technical and
organizational innovations at once. However, this is not possible once the variety
exceeds a certain number of locations. The main reasons are

- limited resources to run all projects in parallel
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- limited training and knowledge transfer to parallel projects
- overhead for parallel work on system interfaces and data conversion.

The solution is a"phased" implementation strategy. It can either be a
- "slim Big Bang", which introduces a limited new functionality first to all sites

(Thulin, 1 999), and later adds the remaining functionality, or a
- "phase-based" strategy that brings all functionality to clusters of sites only,

grouped by business units, product line, business process or system modules,
or a
combination of both.

The first case study (Phoenix) provides an example of a combination strategy, by
introducing limited, specific functionality in sales offices and production sites in parallel,
and follow up with a second rollout of advanced functionality based on merged
warehouse operations. The second case study lautomotive manufacturor) is an
example of a"phase-based" strategy, by introducing the ORP modules and retated
organizational changes in all sites first and the procurement functions later.

Depending on the number of sites affected, the maximum and recommended number
of parallel projects will differ. But it is not the number of rollout sites alone; in a
„phase-based" implementation strategy, other factors come into play. Some of these
additional influences are captured in our variety indicator of complexity.

Rule PL-1: Parallelity and varíety
Programmes with high variety should run more implementation projects in
parallel than those with smaller variety.

Level ofparallelity in implementation route: for „phased" implementation strategies, the
question is to which extent shoutd one implement business and technical changes at
the same time, and which changes to leave for the next phase. For programmes with
little innovation (integrationl, the new system will be a replacement of the existing
ones. Increased integration will introduce the need for more organizational changes. If
the organizational changes were to be introduced first, on a business-dríven route, the
existing application systems would have to be changed, only to then abolish them for
the new system. This makes the business-oriented route less complex, because the
innovations happen in sequence, but also more costly and time-consuming. Similarly,
variability can be reduced through this sequentiality (less lack of resources, less
dependency on parallel programmesl. Still, managers of the most complex programmes
commented that because of the complexity they had to go the middle route.
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d) Communication (CO)

Level of management sponsorship: Our case studies and expert ratings have identified
sponsorship as a very important, if not crucial factor for success. It should tackle
environment variety by providing direction and decisions to the programme, and reduce
variability by restraining resistance. Sponsorship should penetrate all levels within an
organization ("cascading sponsorship", see (Conner, 199411. The more locations are
affected in a programme, and the more they differ, the more difficult it will be for the
sponsor to make hislher influence felt, heard and seen. Therefore, we propose that
sponsorship will be perceived to be less in programme of high variety. On the other
hand, the sponsors will realize the need for their support when the programme
attempts a high degree of innovation lintegration) and is facing high variability from,
for instance, lack of resources or changes to programme goals. Then again, higher
integration and variability will also make it more difficult for the sponsor to be effective
throughout the organization.

Rule CO-1: Sponsorship
In programmes with high variety, programme managers should be aware that
they will experience less penetration from management sponsorship than in
other programmes.

Level of communication: Honest and continuous communication, especially two-way,
reduces resistance against the impending changes. As our rated success factors
indicate, it needs to be complete and honest. There was no indication in the case
studies or the literature that the level of communication should change with programme
environment complexity.

Level of localized training: Training should be extensive and preferably by local trainers,
according to the first two case studies. It includes a"handholding period" as a post-
implementation support, to strengthen the user's proficiency with the system and the
new procedures. Sufficient training should help to reduce resistance against the
impending changes. There was no indication in the case studies or the literature that
the level of localized training should change with programme environment complexity.

Level of user participation: Several research studies on software implementation found
early user participation to be a necessity, for instance (Martin, 1993) or (Heck, 19931.
Extensive user participation should reduce resistance against the impending changes.
There was no indication in the case studies or the literature that the level of user
participation should change with programme environment complexity.
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e) Alignment (AL)

Level ofpolicy setting by the sponsor, regarding required requirements adherence: The
more the sponsor insists that the vision and standard procedures are to be implemented
as originally planned („requirements adherence"1, the more resistance will occur. A high
variety in the programme environment will augment this effect. Therefore, we propose
that high variety will push back the wish for goal adherence.

Rule AL-1: Requirements Adherence
In programmes with high variety, requirements adherence will be more difficult
to achieve than in other programmes.

Level of "No-change-policy" and redesign: A"No-Change-policy" is advocated in our
initial case studies as the solution for requirements adherence and to avoid extensions
to the programme scope ("scope creep") during the Implementation phase. This policy
involves suppressing changes to requirements and changing operational procedures
instead, in order to implement the system as piloted. We will test two indicators of this
policy and compare them to the extent of complexity in the programme:

(1) number of high-priority change requests at any point in time during the
rollout

12) extent of redesign in local rollout projects compared to the pilot system.

We propose that a programme of high variability will have greater problems enforcing
a No-change-policy, because this type of complexity leads to a need for requirements
changes during the programme. The other two types of complexity introduce
requirements already in the first steps of a programme; they do not fall under the No-
change-policy.

Rule AL-2: Deviation from No-Change-Policy
In programmes with high variability, deviations from the No-change policy will
be more difficult to avoid than in other programmes.

Level of alignment mechanisms and tools: Programme reviews, steering committees
and other efforts can be installed in order to achieve alignment between the current
goals and requirements on one hand, and the implemented systems and procedures on
the other. High integration complexity and variability could lead to an increase in
requirements changes and therefore a need for alignment depending on the deviations
from the No-Change policy (see abovel. We propose that a successful programme of
high variability or integration will use more organizational means for alignment than
programmes with low such complexity. The variety will be dealt with (and hence is
organized for) at the beginning of a programme; variety should not have an effect on
the extent of alignment organization.

Rule AL-3: Alignment Mechanisms
In programmes with high variability and integration, alignment mechanisms
should be more prevalent than in other programmes.
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fl Learning

Learning is an important mechanism to handle the complexity of a programme
environment, as outlined in chapter 3.

Organization of Learning (LO)

Level of knowledge management: Knowledge management includes actions taken and
tools installed to capture implementation-related experience ("know-how") and
knowledge ("know-what"). The tasks may even be institutionalized. Knowledge
management, when put in place, could reduce the variability for the programme. We
will assess to what extent knowledge management is indeed installed in the
programmes.

Level of re-use: The re-use of documents, plans etc. from earlier projects should help
to reduce variety, in that it provides a small list of proven solutions. However, re-use
was a highly controversial success factor on our rated list.

Mechanisms of Learning (LMI

Level of avoiding incomplete learning: We will assess the extent to which Kim's three
situations of incomplete learning are avoided (Kim, 1 994, p.50ff):

Type of incomplete learning Factors to avoid incomplete learning

Situational learning User training includes conceptual training

Procedure flowcharts to illustrate task flows

Fragmented learning Conference Room Pilots were used

Process models documented new procedures

Opportunistic learning Prespecified systems prescribe new standards

Prespecified operational procedures

Table 4-1: Factors to counteract incomplete learning

Level of opportunities for single loop learning: External experience may stem from
consultants or reference customers, internal experience could come from
experimentation such as pilot studies or simulations, and from a systematic problem
solving process in which good solutions are transferred to similar problem situations.
The type of single loop learning may be different in different phases of the programme;
we will assess these variances over time.
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Level of double loop lea~ning: Examples of improving not just actions but underlying
assumptions and principles as well, are the extent of searching for real reasons when
problems occur in the implementation, or the continuous improvement of quality
management in the programme and the organization as a whole. We will evaluate the
use of these actions in our sample.

Summary of proposed rules

Rule Variety Integration Variability
PO-1: Programme or anization " -
PO-2: Programme leader experience '
PP-2: Standardization of approach "
PP-3: Use of tools: planning etc. '
PP-4: Use of tools: workflow "
PL-1 : Parallelity and variety '
CO-1: Sponsorship '
AL-1 : Requirements adherence '
AL-2: Deviation from No-chan e policy "
AL-3: Ali nment mechanisms ' "
Legend: ": rule is particularly relevant when indicated type of complexity is high

Table 4-2: Proposed rules for factors that are dependent on complexity
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CHAPTER 4.4 A Sample of Case Studies To Evaluate Our Propositions
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4.4 A Set of Case Studies To Evaluate Our Propositions

This chapter describes how a sample of 1 5 interview-based cases studies of complex,
successful programmes was established. In chapter 4.5, the cases will be described
in detail, and in chapter 5, the sample will be evaluated using descriptive statistics.

4.4.1 The questionnaire

To set up the sample, it was decided to use interviews for documentation, instead of
analysing programme documents only, or observing the programme in action (as it was
done in the first two case studiesl. It was decided to use an interview technique,
because:

(a) the large number of questions to be asked made it impossible to send out
questionnaires. It would have been obvious from the length of the questionnaire
that it would take hours to complete. We did not expect many responses.
(b) many of the questions as well as their answers would have been difficult to
interpret, because there is no standard terminology for describing
implementation programmes. An interview would allow to explain some of the
concepts.
(c) an interview left the freedom to digress into a conversation on some of the
topics, especially on feedback to the interviewee about how other programmes
approached certain problems; the interview served as a benchmarking exercise
to the programme manager.

The interviews were semi-structured; they all followed a questionnaire, in order to
compile data that could be compared across all cases, but they also left room for
additional remarks to be taken down.

The questionnaire was developed based on the constructs and variables in our
conceptual model as described in chapter 4.3. The first version of the questionnaire
contained 24 pages. In two trial case studies, it proved to be too long and ill-
structured. It was refined, restructured and substantially shortened. Also, the model
was refined. The following parts were taken out and replaced by a few, more
comprehensive questions:

al a detailed description of all the rollout projects was eliminated, because
completing these questions was too cumbersome for cases of 10 projects or
more. Also, it was not immediately clear to the interviewees why this
amount of detail was necessary to study the design of programme
management Irather than project managementl,

b) a detailed list of 15 success criteria was reduced to 5 criteria, because it
became clear that the thesis study had to focus on successful programmes
and not on unsuccessful ones as well (which would have required a fine
differentiation of successl,

c) a detailed assessment of the problem solving culture in the organization
(deterministic versus organicl, because it did not contribute to the
identification of success factors.
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After nine interviews, we dropped open questions on factors that contributed to
programme complexity (as perceived by programme managers) and on ways to reduce
them. These questions had been inserted to ensure that the complexity and success
factors assessed in the questionnaire were complete. Preliminary evaluations showed
that these open questions did not contribute any new aspects; we therefore concluded
that the questionnaire was sufficiently complete. The redundant questions were
dropped in order to further shorten the interviews. The final questionnaire has been
reproduced in Appendix F.

4.4.2 Focus on successful programmes

We will focus on successful programmes because of the "congruency hypothesis" in
contingency theory (Mintzberg, 1979, p. 219), also called consistency or fit
hypothesis. It states that those organizations whose structures match more closely the
requirements of their context will be more effective than those who do not. By looking
at successful complex implementation programmes, we attempt to find the ways in
which they set themselves apart from similarly successful, but less complex
programmes. Thus, in the evaluation design, we controlled the relationship between
programme management and programme success, and kept the relationship between
the environment complexity and programme management variable. Figure 4-5 illustrates
this.

Programme
Environ-

ment

at~a,p`eJ
~

Programme
Management

Programme
Success

Figure 4-5: Evaluation design: controlled programme success, varied complexity

It would have been interesting to look at failed programmes, to find aspects which
should be avoided for successful programmes; but such factors are not necessarily
success factors this study is interested in, because they do not necessarily contribute
to success when avoided. There are two other reasons for not looking at failed
programmes:

1. A programme or project can fail because of a lack of many different factors,
not necessarily related to programme complexity, but, for instance, to project
management, human failure or external influences. It would have been
practically impossible, within the scope of this study, to capture data for all of
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these factors from enough case studies to distinguish with some degree of
significance between the influences of these factors (factor analysisl.
2. It was very difficult to identify and describe programmes that had failed. This
author made a conscious effort to find failed programmes through the channels
of contacts that seemed most promising to find complex programmes:
consultancies and software houses. These institutions were reluctant to admit
that some of their projects had failed, and did not volunteer to have them
analyzed at length and published, not even anonymously. A strong reason for
the programme managers to sit with the interviewer for at least 1.5 hours was
to receive feedback on how to run programmes even better, and not to dwell
over mistakes they had already recognized lor so they thought). The alternative
would have been to make it very easy, quick and anonymous for the programme
manager to complete the questionnaire; a large mailing could have resulted in
enough responses to compare them with the sample of successful programmes.
However, the questionnaire would have had to be very short (at the most 4
pages, instead of 1 1 pages in ihe interviews that were conducted in the end).
A comparison with successful programmes would have been severely limited.
It was decided not to do the mailing.

The programmes were all successful; none of them had been aborted or, for those still
running, were in danger of being stopped. But where there any differences in their level
of success? In this section, we will answer that question based on the general
impressions of the programme managers. We assessed programme success along three
criteria:

- product success: performance improvements achieved, attributable to the
programme,

- process success: delivery of the new system and procedures on time and within
budget.

We assessed the two success criteria as objectively as possible, by choosing indicators
that could be measured and that were a direct result of the programme. For product
success, we asked for the percentage of users who were able to fully the system for
all operational procedures there were assigned to. We did not include secondary criteria
into account, such as the extent of performance improvements in terms of previously
defined Key Performance Indicators (KPI), if any. These criteria were not under the
direct control of the programme or the programme manager. They depend largely on
how well the users are employing the new system and procedures, irrespective of how
good the new system or procedures are. If, for instance, inappropriate parameters for
safety stock or customer service levels are entered by the planners, then the best
system or procedures will not lead to the desired reductions in stock levels or increases
in order fulfilment. For process success, we looked at how well completion dates
were kept as planned, and projects were completed within budget. These success
criteria were rated as the percentage to which they were actually met in the
programme. For an explanation of product and process success, the reader is referred
to Appendix A. Figure 4-6 shows the results for the 13 cases that had fully completed
the success assessment; in two cases, data for one success criteria was missing. This
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was not a reason to exclude the case from the sample, however, because the case
description during the interview indicated success.

0 20 40 60 80 100
Process success

Figure 4-6: Product success versus process success, in o~o achieved (n - 1 3)

Only one case was a complete success. But the other cases could be very good
successes as well, if their sponsor's expectations were below 1000~o for a given
criteria. When, for instance, meeting the deadline was not a predominant criteria
compared to performance improvements, then an 800~o achievement level on being on
time could be acceptable to the sponsor. We asked the programme managers about
their perception of how important the success criteria were to the programme sponsor.
We defined a„management expectation factor" on a scale of 1(irrelevant) to 5
(essential). How well did the programmes meet their expectations? Figure 4-7 shows
the results. The X-axis shows the average expectations per programme; the Y-axis
shows the success achieved, in o~o ( in both cases, for product and process successes
combinedl.
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Figure 4-7: Expected versus achieved overall success per programme

The diagram shows that the rating for actual overall success is very close to the
(perceived) expectation levels for success; several programmes overachieved (data
points above the diagonal). However, these results must be interpreted with great care,
because the expectations rating came from the programme manager, not the sponsor.
The programme manager may not want to admit an underachievement. To do so,
helshe would have had to fower the expectations rating for criteria in which the
programme achieved less than 1000~o success. On the other hand, this is unlikely in
most of the cases, because they achieved high success to begin with. It may be the
case in the three programmes whose success achievement came to 700~0 or less.

4.4.3 Programme managers and packages surveyed

The interviewees were identified by contacting consulting companies (PwC, KPMG,
CSC Ploentzke). They were asked to name implementation consultants experienced in
complex, successful projects, i.e. projects

- that had been completed or were about to be completed
- affecting multiple locations and multiple modules,
- being organized as a set of implementation projects.

The consultancies were approached as an entry point because the first two case
studies showed that when a project is perceived to be too complex to be handled by
available inhouse staff, consultancy services are often brought in to manage it.
Consultancy services would be a good source for contacts on successful programmes
of the required complexity. The consultants were asked for the names of managers of
suitably complex, completed programmes. Only about half of the programme managers
identified were from a consultancy service or from the software supplier; 460~0 of them
were inhouse staff.
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Figure 4-8: Origin of Programme~project Manager

The interviews lasted between 1.5 and 2.5 hours, depending on how many questions
the interviewee had about underlieing concepts or "best practice" as found in other
case studies. In the end, the interviewees considered this a lot of time, but they all
responded positively to the dialogue because it provided them with new insights into
how their programmes had worked, and which other risks to look out for in future
projects.

Almost half of the programme managers had no or only one-time experience from
previous complex implementation programmes, as Figure 4-9 indicates.

~8 - 0~- 8 70~0
13070

200~0 ~ - 0
~ - 1

O`-4
-~ p~-8

`- 4 270~0 ~ ~8
33oIo

Figure 4-9: Experience level of programme managers

Most of the programmes that were brought up as candidates for a case study, were
SAP Rl3 implementations. This is a reflection of the ERP market for large companies
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over the past years in central Europe. In the selection process, an effort was made to
also find complex implementations of other packages such as Baan (n - 2), BPCS
(n - 2), and others (e.g. Oracle Applications or Catalystl.

others ~ SAP R!3
330~o SAP Rl3

410~0 ~ Baan
p BPCS

BPCS p others
Baan

130~0 13oIo

Figure 4-13: Different packages implemented

Still, in our survey SAP was the package of choice in 6 out of the 9 companies that
had more than 1000 staff inembers.
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4.5 Description of Cases from our Case Evaluation

The followíng case studies are summarized from the interviews. All interviews were
conducted with the project managers who had overseen the programmes.

4.5.1 Leading German Carrier of Parcels and Mail

al The company and its programme goals

The company is a leading carrier in Germany for parcels and mail. The introduction of
SAP Rl3 (modules Finance (FI), Controlling (CO), Sales and Distribution (SD)) in all of
the 8 distribution centers was part of an effort to stay competitive against the growing
competition and further opening of the market. This effort included a significant
reduction in staff. Other goals were:
-integration of processes
- greater flexibility to business processes
- standardization of product and client codes
- evaluation and monitoring of sales performance
- replacing old information technology

The programme started in May of 1993 and had to end by January 1 st, 1996, in order
to be ready for the fiscal year 1996. The deadline was met successfully. The tight
deadline lead to a highly parallel approach to the implementation strategy: one pilot and
7 parallel local implementation projects. Three other main programmes with effects on
this programme were running concurrently: on Electronic Point ot Sales (EPOS1,
Computer Added Selling (CAS) and standardization of client and product codes. Hence,
the transition plan aimed for implementing organizational changes first, as far as the
existing systems allowed, in place of a systems replacement.

It was recognized from the onset that outside help was needed, for designing new
bookkeeping and sales procedures, and for programming and training the system
adaptations. SAP reference models were not used at that time. The consultants were
initially also influencing the project approach and driving the project. The users had
made very negative experiences with an earlier SAP Rl2 implementation, but had not
turned that experience into a sufficiently better approach.

The programme had a steering committee, a main sponsor and a programme manager.
It lacked user representatives, an omission that lead to problems in the long run.
Equally negative was the lack of coordination for an efficient implementation process,
for communication with the supplier and with other IT applications. Eventually, a
coordinator was installed to integrate across local implementation projects. Also, the
team was drastically restructured, from a function orientation (by module, such as FI
or HR) to a process orientation.
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bl Success criteria of the programme

The primary aim of the programme was to implement the new organization and
services, with a system and new hardware that were accepted and mastered. Time
was another criterion: completion as planned, by the end December 1995. These aims
were met to approximately 900~0, and the programme considered an overall success.
The acceptance was further supported by a 2-month "handholding period" after the
cutover was installed, to increase the users' proficiency of the system from 400~o after
cutover to 900~o two months later. Financial savings or a structured gaining of new
knowledge was not an explicit aim, and no actions were taken to achieve it except that
it was important to stay within the project budget.

cl Complexity of the programme

The variety of the programme environment was very high. With respect to the
package, more than 25 0~0 of system functions needed to be changed (including kernel
modules), more than 200~0 of the data newly defined, more than 40 interfaces or
systems replaced and a new hardware and operation system installed. Regarding the
organization, 8 sites were involved, some of which were merged during the
implementation process. For the programme organization, the lack of qualified staff
was a constant problem. Sponsorship was limited. In the eyes of the programme
manager, the most problematic circumstance was that an intended No-Change policy
was not working, and lead to having more than 25 high-priority requests at any time.

Complexity from integration was considerable, as the following integration diagram
shows Isee Figure 4-10; Appendix E gives an explanation of the diagram). The new
system expands the technical infrastructure significantly, while the extent of the added
organizational integration was minimal. However, the internal processes were
drastically altered, though not extended beyond the existing borders.

The variability of the programme environment was characterized by significant
disruptions due to scope changes, a high number of systems modifications, a lack of
experienced staff, dependencies on other (late) projects, and resistance from staff and
management. In addition, the goals and scope of the implementation were finalized
very late, during the rollout, because new requirements were brought in and the need
for standardization was recognized rather late. Consequently, the planning during the
rollout was possible in full detail only for each next milestone, but not entirely for an
upcoming project. The processes were developed using a standard approach from an
outside consulting firm, while the pilot and certainly the rollout was not at all
standardized.
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Figure 4-10: Integration model in case of German parcel carrier
(see Appendix E for an explanation of the diagramming technique)

The complexity was reduced by regularly releasing a new version of the system, by
making organizational changes before any system changes, through a central
responsibility for data and interfaces and by using a prototype to define new
operational procedures. Other measures were taken, but failed, such as an early
clarification of goals and conducting a pilot. Not recognized, but later seen as helpful,
were the following measures: puShing for a simplified solution per local implementation
project, implementing location by location in sequence and doing a systems
replacement before the organizational changes.

The company culture was very bureaucratic during the programme, and did not change
in the process. Change Management or continuous improvement or learning was not
an explicit topic. The process orientation and Business Process Reengineering
approaches were not accompanied or followed up by Continuous Improvement actions.

Considering these complexity elements, we can say that the project leader had a good
perception of the programme's complexity when he stated the following complexity
factors (answers were given before discussing my concepts of complexityl:
- dependency on other projects, especially those that tapped data sources
- uncertainty of late involvement of user staff
- separation between IT and user organization
- discontinuity of contact points
- lack of sponsor and external management involvement.
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dl Alignment in the programme

The programme used review sessions after the design phase and after each project
step to ensure consistency of the design and of the implemented processes with the
designed ones. In terms of elements in our organizational model, this consistency
applied to the individual level only, and was achieved, mainly through intensive training.
Other types of review sessions, such as on current customer needs or on Best Practice,
were not conducted. Time and budget restriction, however, helped to achieve
consistency with the goals, added by the work of a steering committee, coordination
groups and, implicitly, a training coordinator. The consistency in the work of each
individual staff inember was enhanced through intensive user training right before
cutover, and a 2-month handholding period afterwards.

el Learning in the programme

The organizational learning in the programme can be characterized as a trial8~error
approach, especially in the rollout phase, where learning approaches such as simulation
or piloting were not used. The teams did try to find the real reasons for problems that
had come up, but they were not always able to solve that underlieing problem. Bringing
in new consultants (from the same consultancy) did not improve the situation much.
A breakthrough was achieved when a shift was made from a functionlmodule-oriented
team structure to a process-oriented one. This move eliminated the "groupthink" that
had prevailed before and had led to a stiffening guilt assignment within the teams.

In the eyes of the project manager, it would have helped if there had been a strategic
drive for a more project-oriented and learning organization in general in that company.
Officially becoming a"learning organization" would have been of value, but not
essential. Other measures, however, would have been very important, such as ways
to access external knowledge sources, creating a competence center on package
implementation (considering the size of the companyl, a strong push for transferring
experience to other team members, and a data base with documents that are useful
for later projects. Such knowledge management was not institutionalized, however.
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4.5.2 Major Producer of Plastic Packaging

a) The company and its programme goals

The company in question is the European subsidiary of a major Japanese corporation.
The company employs 380 staff in 9 locations in Europe. The European headquarters
started a continent-wide and full-scale SAP R~3 implementation in January 1994, to
be completed by the end of 1 997. The actual completion date was August 1997.

The goals of the programme were to meet the needs of a growing company. It needed
to replace old IT environments, enable international communication and provide
information about processes and products across all locations. The increasing market
pressures were to be answered by increased flexibility and efficiency in all business
processes and their IT-support. Customers had to be provided with fast, reliable
information and a short delivery lead time, while cost pressure suggested to reduce the
number of staff and warehouses.

The transition strategy was mainly system-driven (i.e. new system first) rather than
organizationally-driven. During the systems implementation, ideas for business
reengineering projects were systematically collected and assigned to those members
of the steering committee, who were in charge of the line organization that had to
carry out the reengineering later on. The transition strategy involved a moderately
parallel step-by-step approach: HQ and the 6 sales offices implemented at any time a
maximum of 3 out of the 6 sub-modules to be introduced eventually; the two plants
implemented an average of 3 and a maximum of 5 out of 12 sub-modules to be
introduced there.

The programme started out with a limited, but feasible budget and deadline. Towards
the end, a tighter deadline required a very fast approach on a larger budget, in order
to achieve success at all cost. The company did not have prior experience with a
programme of the given complexity. There was no similarly complex programme
running at the same time. The user expectations started out as mostly positive, and
after the programme ended up being between positive and mixed.

The programme had a programme manager, a steering committee and user
representatives. It did not have a programme sponsor or a process champion; the
programme manager took over those roles. The concept of sponsorship or champions
was not developed in the programme. The company used external support from the
package provider, from SUN as systems integrator and from smaller consultancy
practices on organization and implementation issues. Modelling tools like SAP's BEW
or ARIS were not used.

bl Success criteria of the programme

The primary, explicit aims of the programme were to complete the systems
implementation on time and to gain acceptance of the system, in order to meet the
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needs of a growing business. A further aim was to increase corporate knowledge and
project management experience. Cost savings were not an explicit but an implicit aim.
The time and cost criteria were fully met, while other aims were reached at SOo~o. In
the beginning, the programme had limited time and a limited budget; towards the end,
an approaching deadline required a very fast approach, where success was to be
assured at all cost.

c) Complexity of the programme

The variety of the programme environment was limited. Even though the package
functionality was to cover all functions of the target companies at 9 locations across
Europe, the functional fit was very close ( C 100~0 of functions needed changing) and
no changes to the core packages were permitted. The new software ran on the existing
hardware and needed less than 5 interfaces to be established. The changes to the
organizations were limited to an expansion of the existing structure. The sponsorship
for the implementation was good, from top-management down to the line managers.

For the programme organization, qualified staff was in principal available, but the
programme manager had to constantly fight for it to find time to work on the project.
A project planning tool was available, but no tools for modelling or programming. The
programme manager developed his own method of implementation steps and
approaches.

Complexity from integration was limited, since it excluded links with suppliers or
customers ( see Figure 4-11~. The new system expands the technical infrastructure into
a shared environment across all system functions, while the extent of the added
organizational integration was minimal, because no link was made to external business
partners.
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Figure 4-11: Integration scope in packaging company

The variability in the programme environment was limited. Two main problem areas
were encountered: shifting performance criteria and scope of the programme, and
inaccessibility of qualified staff, especially when they were tied up in other projects
that had to be completed before the programme could progress. Since the goals and
most of the scope were finalized before the rollout phase, it was possible to plan the
project to a high level of detail through to the end.

The programme manager wanted to create real commítment by the users for the
system, instead of inere acceptance. He knew that this would be difficult, because he
knew how difficult the change was for the people and how they would usually react
facing change. Thus, he was not surprised by the resistance he encountered, but did
not know how much additional change the staff could tolerate or how to counteract
the next wave of resistance. He thought that change has to be pushed top-down into
the organization against a lethargy or conservative mechanisms within the organization;
this assumes that there is a clear vision, perhaps based on "Best Practice" as found in
other companies. However, there does not exist an optimal methodology to make these
changes happen. The changes lespecially to operational procedures and user behaviour)
cannot be determined and planned beforehand, and then executed in a controlled
fashion.

The programme manager successtully tried the following ways to reduce the
complexity of the programme:
- pushing for a simplified solution
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- proactively managing risks that could lead to disruptions
- implementing sequentially, location by location
- do a systems replacement before embarking on organizational changes
- using internal and external know-how more intensively

He did not think that complexity could be reduced by a central responsibility for data,
functions and interfaces, or by doing organizational changes first and then the system
changes. He tried to set up a prototype of the system for procedure definition
purposes (Conference Room Pilot~, but couldn't carry that idea through.

d) Learning in the programme

The organizational learning in the programme was largely by trial8~error, except for a
prototyping when preparing the first system for rollout. In the project work, the teams
tried to find the real reasons for problems that had come up, also by bringing in others
to find the problem faster, but they were not able to solve the undertieing problem. The
teams avoided "groupthink", by actively trying to find out what other team members
didn't know, and talked about it.

Still, the project manager did not consider his company a"learning organization". He
considered it essential, however, to gain access to external knowledge sources.
Regarding package implementations, he regarded it important that the company learned
how to run an implementation programme, to transfer experience from one team
member to the next and to create a competence center in the company on package
implementations, supported by a data base containing documents for later use in other
projects.
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4.5.3 Leading German Transport Company

al The company and its programme goals

The company in question is a leading transportation company in Germany. The
company employs approximately 30,000 staff in 160 locations. The headquarters
started a country-wide implementation of a system that was the standard in similar
North-American companies, including Canada. About 9 months into the programme,
it was decided that the software would not be carried over "as is", but was to be re-
written for a client-server environment. The programme had started in November 1995
with an expected completion date of December 1998; the switch to the client-server
environment resulted in a one-year delay of the expected completion date. The
programme is still running at the date of this writing and will in its final stage have
affected 128 locations. Almost all locations were at the same time affected by 9
other, similarly complex software or organizational change programmes.

The goals of the programme were to maintain or even expand the market presence, in
the light of increasing competitive pressure. The ties to the customers were to be
tightened, through better communication within the company and then to the
customers, and through integrated business processes. At the same time, cost were
cut by closing distribution centers and by centralizing all order processing and planning
functions into one new location.

Initially, the transition strategy was mainly system-driven (i.e. new system first) rather
than organizationally-driven. During the preparation of the extensive prototype,
however, the approach became mainly organizationally-driven in order to improve
acceptance of the new system. User experience with two earlier programmes that had
pursued similar goals were very negative. In addition to the extensive prototype, the
design was carried out in joint project teams (developers and user representatives) with
frequent reviews with the local user organization.

The programme started out with a generous budget, but a very tight deadline.
Increasingly, budget restrictions set in, while at the same time the deadline orientation
softened. The programme had all the necessary structural elements (Programme
Leader, Steering Committee, Sponsor, User Representatives, various coordinators). The
company used external support from the package provider, from a systems integrator
and from smaller consultancy practices. The maximum team size reached 640 in the
middle of 1997.

bl Success criteria of the programme

The primary, explicit success criteria for the programme were to support the business
needs of better customer service through a restructured organization, a fast, reliable
system and motivated, trained staff. Given the variety of the programme 1128
locations, 5 new core business processes, new hardware and software infrastructurel,
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the implementation needed to be efficiently managed in order to be completed on time
and within budget. The company realized that these demands were very high already,
also in light of the prevailing bureaucratic corporate culture. Therefore, other factors
such as financial savings, standardized procedures and increased corporate knowledge
were seen as important, but not as crucial as the ones quoted further above.

At the date of the interview (19971, the completion dates were met to about 80oIo. It
was still too early to assess the completion of the other criteria. However, after 5 local
roll-out projects for a"Release 1.0" (of three planned releases) of limited functionality,
the prototyping phase has been completed on time. Extensive training had been
performed, and had resulted in an initial skill level by the users of 900~0. Several weeks
later, the users had increased their proficiency of system use to 950~0.

cl Complexity of the programme

The project manager rated the complexity of the programme as extremely high 110 out
of 10 pointsl. At the same time, he felt that a relative complexity of 5(out of 10) is
the maximally feasible complexity that his company could handle without significant
negative symptoms in staff behaviour. He was not concerned about the variety of the
programme (i.e. the static complexity, such as number of locations affected or system
modules to be implementedl, because that was a common aspect of IT projects in that
large a company. When asked about the complexity factors in his programme, he
mentioned only dynamic aspect of complexity Ivariabilityl, such as
- constant restructuring of the company
- dependency on external deliverables
- dependencies between projects (infrastructure, organization, works

council, resources recruitment, legal requirementsl
- unclear if customers will accept the new processes and systems
- deliverables scope creep
- no fall-back
- integration~interfaces with existing systems (parallel running).

Our assessment of the variety showed that it was indeed very high, and that the
dynamic complexity from integration was even relatively higher (see below). Even
though the functionality of "Release 1" was limited, more than 250~0 of that original
functionality needed changing: the project manager considered this a complete
redesign, mainly because the system had to be rewritten for a new hardware platform
and operating system. The effort for data clean-up before the rollout was also
significant: more than 200~0 of the data had to be newly defined or was not up-to-date.

The rollout to the 128 locations was for one country only, but it involved the partial
closing of those operations and a merging of activities into a central customer service
center. During the pilot phase, this center was a makeshift operation in an older
building; for the remaining rollout, a new facility was erected. The operations moved

157



into the new building after about a third of the locations and of the systems
functionality had been centralized and implemented.

For the programme organization, too little qualified staff from the user side was
available. In principal, the work could have been taken over by additional external
consultants, but the limited budget prevented this. The external consultants were well-
qualified and provided the methods and tools to deliver a stable, redesigned system.
They had the experience and "blueprints" from similar projects to reduce and control
the complexity of the system customization part. On the other hand, the project
manager had to constantly fight for user representatives to work on the project; the
programme established a separate sub-project to mobilize and qualify such staff.

Complexity from integration was severe, since it included to (see Figure 4-12)
- establish electronic links with customers while moving from a mainframe environment
to clientlserver (Reach),
- introduce the full range of functionality across all processes (Range),
- integrate customers and internal teams into one process flow, and
- cross all internal organizational boundaries.

In addition, a workflow concept along the entire process chains was put into practice.
However, the implementation stayed within the company's own boundaries; it did not
create a joint organizational structure with other suppliers or with customers ("virtual
organization"I.

The planned level of integration was a significant step beyond the current ways of
working, on all axes of our integration model. Origínally, the systems were purely
single, local installations; they supported only local or regional teams in one location
with a limited range of functionality. Different parts of the order processing, delivery
and billing processes were done in different locations and systems, without any
electroníc workflow support. There were no electronic links to customers.
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Figure 4-12: Integration scope in transportation company

As can be expected from the integration scope, the dynamic complexity was very high.
In our assessment of dynamic problems, the project manager mentioned the same
problems as in the earlier subjective complexity assessment (see above); this shows
his keen awareness of the dynamic complexity in his programme. The most disrupting
effects were from lack of skilled staff, from dependencies with other projects, and from
the constant organizational restructuring. A medium negative impact resulted from
faulty or unavailable systems, from changes to programme objectives and scope, and
from failed cooperation with system suppliers or business partners. Only the goals and
objectives of the programme were finalized before the start of the rollout; the scope
of the system functions, the extent of process innovations and the definition of new
operational procedures were finalized during the rollout. Neither the development nor
the rollout phase could be planned in full detail through to the end. The development
projects were planned in full detail separately for the Specification and BuildáTest
phases, respectively. In the rollout, each location was planned milestone by milestone
only.

Additional severe disruptions stemmed from resistance from individual staff, while
resistance from management and works council had a medium negative effect. The
project manager claimed to have known how difficult the impending changes would be
for the staff and how they would usually react. The programme wanted to create
commitment, not just acceptance, and therefore spend a great effort on staff
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mobilization and training. Still, the project leader was surprised by the strong resistance
he encountered; he realized that he didn't know very well how much more change the
people could take, and how to counteract the next wave of resistance.

The project manager thought that change has to be enforced top-down against a
lethargy or conservative mechanisms within the organization; there should be a clear
vision, based on "Best Practice" as found in other companies. However, there does not
exist an optimal methodology to make these changes happen. The changes to
operational procedures and user behaviour cannot be determined and planned
beforehand, and then executed in a controlled fashion. The project manager felt that
the innovation culture in his company was more deterministic Idirective) than the
culture lived in his implementation.

The programme manager successfully tried the following ways to reduce the
complexity of the programme:
- clarification of goals
- pushing for a simplified solution
- clear systems architecture, with regular release updates
- proactively managing risks that could lead to disruptions
- implementing sequentially, location by location
- having a prototype for procedure definition.

He díd not favour an approach of doing all system changes or all organizational changes
first; they needed to be implemented simultaneously.

d) Alignment in the programme

The programme used review sessions after the design phase and before each local
project step to ensure consistency of the design and of the implemented processes
with the designed ones, based on current customer demands and on Best Practice as
found in the U.S.A. and Canada. This consistency applied to all elements in our
organizational model, except to the HR strategy, which was not considered, and the
IT strategy and infrastructure; the new client~server environment was contrary to the
prevailing IBM-mainframe-based IT-strategy. This deviation was sanctioned by the
company's IT department, but resulted in two main difficulties:
- a long term dependency on the development environment for the system, and

its expert users. The environment is proprietary to the external consultancy that
supported the programme; expert users are not readily available on the job
market

- the need for an extra standing organization to support and run the system in a
production environment. A special integration test team had to be established.

Time and budget restriction as well as control by a steering committee were applied
to achieve consistency with the goals, but failed to achieve the desired alignment.
However, the central programme team had two teams ("Functional Architecture", and
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"Technical Architecture", organized as projects) that had to ensure functional and
technical consistency from within the programme.

e) Learning in the programme

The organizational learning in the programme moved from a structured imitation of best
practice to a trial8~error approach. It started out as a"Copy Best Practice" approach,
by taking a quasi-standard system used by several North American transport operators
and using it to develop a vision and to design new processes. Initially, the mainframe-
based system was to be used as-is. Then, the decision to move to a more modern
clientlserver environment required a system redesign. The learning for the first system
was therefore through prototyping. The rollout was trial8~error, but built on the
experience from the prototyping.

In the project work, the teams tried to find the real reasons for problems that had come
up, but they were usually not able to solve the underlieing problem. The teams avoided
"groupthink", by actively trying to find out what other team members didn't know, and
talked about it.

Still, the project manager did not consider his company on the way to a project-
oriented or "learning organization". He considered it essential, however, that the
company learned how to run an implementation programme and to transfer relevant
experience from one team member to the next. A separate competence center on
package implementations was not considered necessary, but a data base containing
documents for later use in other projects was suggested. In the middle of the
programme, the company established a central Software Development Center and a
Quality Management group, to carry over the clientlserver-related knowledge and
experience that was gained throughout the programme.
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4.5.4 International Producer of Chemical Fibers

a) The company and its programme goals

The company in question is a leading German producer of fibers. The company has a
worldwide presence; it employs approximately 9,000 staff in 15 locations, eight of
which are production facilities and seven are sales offices. The headquarters started
a worldwide implementation of SAP R~2 in 1991 that was scheduled to complete by
the end of 1995, but lasted untíl the middle of 1997. The programme lived through
several waves of restructuring the whole company and conducting Business Process
Reengineering (BPR) exercises.

The goals of the programme were to achieve an international integration of process
information and to provide greater flexibility to business processes. The programme
followed a process-driven approach. The transition strategy was mainly system-driven
(i.e. new system firstl, but aimed at providing all modules for one process to all
locations concerned. Therefore, the system was implemented by product group rather
than by location. Difficulties resulted, because some locations served several product
groups, and had to use the old and the new system simultaneously. One product group
served as a pilot. The other five product groups followed with 1 month difference
between each starting rollout project.

User experience with earlier programmes was rather positive. The existing systems
were custom-built and old; the new system and processes lead to a significant increase
in standardization. The changes in operational procedures were potentially high;
therefore, the new operations were not only developed by a central team, but
frequently reviewed by near-the-job teams from the local organization.

The programme started out with a limited budget and deadline. This didn't change
during the course of the programme. The main budgetary problem was that the
programme did not only conduct the system customization and rollout, but also the
ongoing maintenance and support to locations that had gone live. The programme had
all the necessary structural elements (Programme Leader, Steering Committee,
Sponsor, User Representatives, various coordinatorsl. The company used limited
external support: during the visioning phase from a large consultancy service and
during the development and rollout from a small consultancy practice specialized in
data modelling and SAP implementations.

bl Success criteria of the programme

The primary, explicit success criteria for the programme were to support the business
needs through new methods and tools as well as accepted operational procedures, and
supported by a fast, reliable system with motivated, trained staff. Timely completion
of the programme, organizational restructuring and increased corporate knowledge
were important aims, but not crucial success criteria. Cost issues (completion within
budget, or financial savingsl, standardized procedures and building a"learning
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organization" were even less important. Irrelevant aspects were to gain project
management experience and to build a new IT platform. The primary criteria were all
fully met, at the expense of a 250~o tíme overrun. Consequently, the project manager
rated his efficiency at 600~o and timely completion at 800~0. After cut-over, the users
were proficient in only 200~0 of the functions they should have mastered. after 6-12
months, this rate had increased to 90-1000~0.

cl Complexity of the programme

The project manager rated the complexity of the programme as high (7 out of 10
points). At the same time, he felt that a relative complexity of 5.5 lout of 10) is the
maximally feasible complexity that his company could handle without significant
negative symptoms in staff behaviour. When asked about the complexity factors in his
programme, the project manager mentioned only dynamic aspect of complexity
(variability), such as
- constant restructuring of the company
- dependencies between sequential projects
- heterogeneous new and old processes and systems

Our systematic assessment of the variety Istatic complexity) showed that it was not
high. More than 100~0 of the SAP functionality needed changing, but no changes were
allowed to kernel functionality; the number of open high-priority change requests was
capped at 25. Also, the package ran on the same mainframe as its predecessor. The
effort for interface programming was significant: more than 10 interfaces had to be
served. The extensive preparatory work, mainly on data definitions, reduced the need
for additional data definition and clean-up: less than 100~0 of the data had to be newly
defined or was not up-to-date.

The rollout affected several sales regions in several countries in Europe. In the middle
of the project, a new corporate group structure was introduced. For the programme
organization, too little and predominantly ill-qualified user staff from ihe user side was
available. This was in contrast to the consultancy resources, who also provided a
proven methodology. Sponsorship was limited to "lip service" only.

Complexity from integration was limited. New features included to
- provide common access to stored data (Reach),
- introduce the full range of functionality across all processes (Range),
- better support regional, internal process flows, and
- cross internal team boundaries.

A workflow concept was not used. For more details see Figure 4-13.
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The planned level of integration was a minor step beyond the current ways of working,
because it only increased the integration between internal teams, not with external
partners.
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Figure 4-13: Integration scope in producer ot chemical fibres

As can be expected from the integration scope, the dynamic complexity was
moderately high. In the systematic assessment of dynamic problems, the project
manager complained about the constant restructuring and about a lack of experienced
user staff, which was partly because the resources were tied up in other projects.
Noticeable disruptions resulted also from resistance by staff and middle management.
This did not come as a surprise to the project manager, and he knew which type of
resistance to expect next and what to do against it, but it was impossible for him to
avoid the resistance.

The planning variability was limited; goals, objectives, functional scope and new
operational procedures were all finalized before the start of the rollout. However, some
additional ones were added during the rollout. The project approach was mostfy
standard. Neither the development nor the rollout phase could be planned in full detail
through to the end. The development projects and the rollout were planned in detail
milestone by milestone ("perspective planning"~. The project manager attributed a
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major relevant difficulty to the fact that for some locations, 5 projects were needed to
finally complete the implementation, because the implementation was by product
group, and some locations were serving 5 product groups.

The programme manager successfully tried the following ways to reduce the
complexity of the programme:

- clarification of goals
- minimizing possible implementation problems per local project
- having a clear systems architecture, with regular release updates
- establishing a central responsibility for data functions and interfaces
- implementing sequentially, location by location
- having a prototype or pilot for procedure definition
- pushing for a stable organizational structure.

He considered it helpful but did not fully succeed to
- push for a simplified solution
- proactively manage risks that could lead to disruptions
- standardize the business processes
- replace the system, then change the organization.

He was opposed to introducing all organizational changes first, before the system
changes.

The project manager had doubts whether operational procedures and user behaviour
can be determined and planned beforehand, even based on Best Practice as found in
other companies. He still preferred a deterministic approach to problem solving. He
thought that change can be planned beforehand and had to be enforced against a
lethargy or conservative mechanisms within the organization, followed by a more quiet
period of continuous improvement. He felt that an optimal methodology existed to
make the changes happen (though he did not know that methodologyl. There should
be a clear vision to begin with. The project manager felt that the innovation culture in
his company was exactly like the culture lived in his implementation.

dl Alignment in the programme

The programme used review sessions after the design phase and with the users to
ensure that the design met current customer demands. The only other alignment
mechanisms were regular, consistent new software releases and the influence of a
steering committee. Implicitly, an alignment occurred through the influence of the
programme manager in the local projects. Also, the project manager tried to adjust the
internal control mechanisms for recognition, performance and feedback to the new
system and processes, but he failed. Still, he claimed that he reached consistency with
respect to all elements in our organizational model, except for the HR strategy; the new
skills were not consistent with the corporate culture and with the HR strategy.
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e) Learning in the programme

The organizational learning in the programme moved from a structured imitation of best
practice during the design phase to a trial8~error approach with prototyping in the
rollout. In the project work, the teams tried to find the real reasons for problems that
had come up, but they were often not able to solve the underlieing problem. They did
not involve third parties in finding a solution, nor did their management help them by
actively challenging current practices and systems. However, the teams avoided
"groupthink", by actively trying to find out what other team members didn't know, and
talked about it.

The teams did not have the support of the HR department in the form of a strategic
drive for a more project-oriented and learning organization. The project manager
consider it important for his company to become a"learning organization". Even more
importantly, the company should learn how to run an implementation programme and
to transfer relevant experience from one team member to the next within the
programme. A separate competence center on package implementations was
important, but not essential; a data base coniaining documents for later use in other
projects would be rather counterproductive, because it is too time consuming to
maintain.
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4.5.5 Leading International Pharmaceutical Company

a) The company and its programme goals

The company is a leading international producer of pharmaceuticals. The company has
a worldwide presence, which it enlarged by merging with two other companies of
similar size in Europe and in North America. It employs approximately 40,000 staff in
60 locations. The German headquarters started a worldwide imptementation of SAP
R~3 in June of 1996 that was scheduled to complete by the end of 1999. It is the
consequence of a board-level decision of the mother company to use SAP in all of its
operations.

The programme affected 30-40 locations worldwide. The system was being
implemented by country, with a maximum of 10 local projects running in parallel. Each
location ran 3 projects, for Financei3~Administration functions, for Logistics functions
and for Human Resources Ilocal onlyl. In addition, 4-5 similarly complex programmes
were running at the same time in the company, as it went through various phases of
the merger.

The implementation programme is headed by the Head of Business Applications, who
had gained experíence in 4 similar programmes before. He was supported globally by
the package supplier, and depending on the country by consultancy services
(CoopersB~Lybrand, Price Waterhouse) and system integrators IHP, IBM1. The
programme made use of an adapted version of SAP's ASAP reference model. It was
controlled by one global and several local Steering Committees. All other organizational
parts which we identified as important are present in the programme. User participation
exceeded 500~o in the teams.

The main goals of the programme were to achieve an international integration of
process information, to improve international communication, to meet the needs of a
growing company and to provide greater flexibility to business processes. A further aim
was to replace old Information Technology.

User experience with earlier programmes was mixed, because the users came from
three very different companies and different countries. The existing systems were
maínly custom-built and old; the new system and processes lead to an increase in
standardization.

The programme started out with a limited budget. Later, both the budget and the
deadlines were restricted, which also restricted the approach taken in the programme.
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bl Success criteria of the programme

The budget and time restrictions made efficiency the prime success criteria. These
criteria were met at 60-800~0 only, while another main criterion, the new IT platform,
has been fulfilled at 1000~0. Compared to these criteria, the business-related criteria of
organizational changes and performance improvements were not as crucial. Also, they
were met at 60-800~0 only. Knowledge increase was a further criterion, but at the time
of the interview, it was too early to judge its realization.

cl Complexity of the programme

The project manager rated the complexity of the programme as extremely high (10 out
of 10 pointsl. At the same time, he felt that a relative complexity of 6.5 lout of 101
was the maximally feasible complexity that his company could handle without
significant negative symptoms in staff behaviour. When asked about the complexity
factors in his programme, the project manager mentioned the following

- worldwide implementation
- (dependencies between) concurrent additional projects
- time pressure from needing EURO and Year2000-compliant software
- critical business situation from the merger.

The project manager saw the insecurities, complications and cultural differences as the
main factor for the relatively low resilience level.

The variety of the programme was high, but the dynamic complexity from integration
was much higher (see diagram 4-14 belowl. Between 10 and 250~0 of the SAP
functionality needed changing, but no changes were allowed to kernel functionality.
The package ran on a completely new platform and operating system. A significant
effort was spent for interface programming (more than 10 interfaces) and data clean-up
(more than 200~0 of undefined or outdated data elementsl. The variety in the
organization was extremely high. Not only did the implementation affect the whole
organization worldwide, but did the merger create a new organization out of three
different companies, with different IT systems in each company.

For the programme organization, too little and ill-qualified staff was available. The
programme was helped by proven methodologies and by tools for modelling, planning
and control. Sponsorship varied greatly from country to country.

Complexity from integration was extremely high Isee Figure 4-141:
al Reach: from single, local systems without any external links, to links between
all users worldwide and with suppliers and customers, on a completely new
client~server platform
b) Range: from limited functionality per team, to the full range of SAP functions
c) Processes: from company-internal, regional process flows without workflow
tools, to a global process flow, both internally and with external partners, and
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helped by the use of workflow concepts
dl Boundaries: from single, internal teams to an integration with external
partners.
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Figure 4-14: Integration scope in International Pharmaceutical company

The project manager complained about a lack of experienced user staff, also because
they were tied up in other projects, and about resistance by staff and middle
management. The resistance came as a surprise to the project manager; he knew how
difficult the changes would be for his staff, but he did not know how much more
change the people could tolerate. He was not sure about how people would react in
the face of the changes, which type of resistance to expect next and what to do
against it.

The planning variability was large, because of unclear scope and requirements. The
goals and functional scope of the programme had been finalized before the rollout, but
had to be changed due to lack of funds for the original scope. The scope of innovations
and the new operational procedures were only finalized during the rollout. Thus, in the
development phase, the programme was planned in full detail only for each next
milestone, using a largely non-standard approach. During the rollout phase, some local
projects could be planned through to the end while those with large business changes
and organizational restructuring were planned from milestone to milestone. Still, the
approach was mostly standard.
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The programme manager successfully reduced complexity in the programme by:
- clarification of goals
- pushing for simplified solutions to problems
- proactively managing risks that could lead to disruptions
- having a prototype or pilot for procedure definition.

The project manager followed a deterministic approach to problem solving. He thought
that change can be planned beforehand and had to be enforced against conservative
mechanisms within the organization. As a starting point, there should be a clear vision
from top management to begin with. Change has to be executed in an orderly and
controlled fashion. The programme manager had no doubts that operational procedures
and user behaviour can be determined and planned beforehand. However, he also
followed some "Not-invented-here" ideas when he completely disagreed that solutions
can be copied based on Best Practice as found in other companies. He did not feel that
an optimal methodology, as advertised by consultants or other sources, existed to
make the changes happen. Comparing the culture lived in his implementation with the
innovation culture in his company, the project manager stated that only for one of the
three merging companies, the above attributes described the corporate culture. The
programme culture was very difterent from the innovation culture in the other two
companies.

d) Alignment in the programme

The programme used numerous kinds of review sessions to ensure that the designed
changes were consisted with the implemented ones. Reviews were conducted after the
design phase, after each local implementation project, after each project step and as
necessary to reflect current customer demand. Other alignment mechanisms were
regular and consistent new software releases, budget restrictions and controlling, and
the control through various steering committees.

The SAP implementation was seen as an opportunity and driving factor to make
various aspects of the new company consistent, knowing quite well that at the
beginning of the merger and the SAP implementation the aspects were rather different
amongst the three merging companies. One such aspect were the internal control
mechanisms, such as recognition mechanisms, or the ways to measure feedback on
performance. Other inconsistencies related to organizational aspects (new business
strategy inconsistent with new organizational structure inconsistent with individual job
positions) or to Human Resources (HR strategy inconsistent with new corporate culture
and skills inconsistent with new individual skillsl. Thus, the alignment effort was not,
as in the other case studies, to transform a formerly Iseemingly) consistent situation
into a new consistent environment, but to create a completely new consistent
company. The difference is that here one does not have the choice to select a small
but feasible complexity of the software implementation by first designing a small but
consistent change at a strategic level and then gradually introducing it at an individual
and operational level (e.g. work group by work group, location by location) while
leaving the strategic level constant (i.e. for the remaining locations, the old strategy,
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operations and systems can remain, with well-defined interfaces to the new systeml.
Instead, all levels (strategic, operational and individual, as found in our organizational
modell have to be changed virtually at the same time. In the case described here, the
newly merged company was defined and installed top-down; the programme manager
reported fairly consistent new processes, and strategies (business, HR, IT) and
organizational structures. However, implementing SAP R~3 by country did not allow
consistency at the group or individual level. The programme manager identifies great
inconsistencies between new tasks, job positions, skills and software packages.

el Learning in the programme

The organizational learning in the programme was "experiential": prototyping in the
design phase, simulation for preparing the first system, and then copying best practice
as found in earlier implementation projects (including the pilotl. This is reflected in the
programme's approach to knowledge management: it was perceived to be essential to
set up a database with documents for later projects, and important to

- know how to run an implementation programme
- be able to access knowledge from external sources
- install a"competence center" on package implementations
- transfer experience to other team members.

In day-to-day problem solving, the programme manager considered it important to find
the underlying reasons and to bring in other people to help in finding the problem
faster. Management support was less effective, in eliminating underlying problems that
were identified, or in challenging current operational practices that perhaps needed to
be overcome. Certainly there was no initiative from the Human Resources department
to push the company towards a more project-oriented and learning organization.
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4.5.6 Major International Producer of Leisure Garments

a) The company and its programme goals

The company is a leading manufacturer of jeansware and other leisure apparel, with a
worldwide presence. The introduction of the software packages followed an extensive
Business Reengineering effort and was limited to Europe, with a possible expansion,
if successful, to the U.S.A. and the rest of the world. The reengineering focused on:
- increased customer focus
- international integration of processes
- productivity gains, and
- linking with external customerslsuppliers (Supply Chain Managementl.

These objectives were to be realized through integrated information systems that
supported processes across functional units, with internal and external EDI-links. The
needed infrastructure (clientlserver and standard packages) were completely new to
the company, and were opposed by the IT department. A separate programme was
established to introduce the new infrastructure.

Earlier experiences with similar implementation programmes had been very negative.
This time around, company management was destined to make it a success, at almost
any cost, but to a tight deadline. The innovation phase of the programme started in
1 994, the implementation phase is expected to complete in 2001. The programme was
coordinated with two concurrent and similarly complex programmes: Year2000, and
New-Infrastructure. These programmes demanded more resources than originally
planned; therefore, the initially very ambitious deadline was prolonged.

The programme organization was complete, when compared to the list of
organizational elements we had identified as necessary. It also had an experienced
central team and a programme manager who had been ihrough a similar programme
before. Project control, availability of resources and continuity of staff was complete
and sufficient. There was active sponsorship from top management down to the line
managers, with complete and honest information to the affected users. However, there
was no inhouse standing organization to take over the maintenance and support tasks
after the implementations. The project perceived this as insufficient knowledge carry-
over.

The company culture was very organic (as opposed to deterministic or mechanisticl,
and so was the programme initially. This is not surprising, given the industry sector:
leisure apparel. This helped in achieving a successful Visioning phase, with clear goals
and a complete programme organization. Also, the pilot implementation was well
accepted, partly due to an extensive Conference Room Pilot (CRP) and good user
participation throughout the programme. In the Implementation phases, the programme
culture became significantly more deterministic, a trend that was helped by the use of
standard methods provided by external consultants. The same method gave structure
to the organic approach to the innovation phase.

172



b) Success criteria of the programme

The primary aim of the programme was to implement the performance improvements
and new services envisaged in the Business Reengineering. The project manager
estimated that 6 months after the projects ( looking only at those completed so farl,
400~0 of the intended business improvement levels had been achieved. The skills
increase in new business-related methods and techniques was rated at 200~0.

Equally important was the timely introduction of an accepted system. These aims were
met to approximately 600~0. The acceptance and user proficiency was increased from
600~o immediately after cutover to 900~o two months later, greatly helped by a 2-month
"handholding period". Overall performance improvement was rated at approximately
700~0, including an increase in skill levels for harnessing new technology, running
complex projects and learning from experience.

Thus, a complex programme that was still running had been handled well so far, but

the benefits from the newly introduced systems and procedures had not been fully

proven yet.

c) Complexity of the programme

The variety of the programme was very high. More than 25 0~0 of system functions
needed to be changed, mostly in the beginning of the programme. All of the data items
needed to be newly defined, and almost 200~0 of the existing, electronic data needed
clean-up. More than 60 interfaces to existing systems had to be written. The IT
architecture changed significantly: to a different hardware and operating system, and
to clientlserver and package software, which were concepts completely new to the
company. Data warehousing or workflow technologies were not included in the new
IT architecture.

Complexity from additional integration was moderate, as the following integration
diagram shows (see Figure 4-191. The new system expanded the technical
infrastructure by one level, and the extent of the added organizational integration by
one level as well. The internal processes were altered, though not extended beyond the
existing borders.
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Figure 4-15: Integration model in case of apparel manufacturor

The dynamic complexity was characterized by significant difficulties to implement the
newly designed business processes (for example, to produce on forecastl, and to keep
the implementations aligned across the various locations. The implementation
programme affected 40 sites. In the eyes of the implementation project leader, these
sites showed significant differences regarding organizational structure, procedures, skill
levels, culture and IT infr8structure. Also, the company was undergoing a restructuring
during the implementation programme.

Another obstacle was the resistance by the IT department to accept the move towards
standard software. Resourcing dependencies on other IT projects caused further time
delays. Resistance from local user staff lead to the cancellation of some projects.

The dynamic complexity was kept at bay by a No-Change policy; it worked
successfully: the system changes after the pilot were less than 100~0. The complexity
was further reduced by Baan's DEM modelling tool. It was used to model processes,
teach the system and define the online use of the system.

The process orientation and Business Process Reengineering approaches were not
accompanied or followed up by Continuous Improvement actions. The interviewed
implementation project leader regretted that this was not the case
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dl Alignment in the programme

The programme achieved very high consistency regarding business processes (from
process definition down to user training) and business strategy Ifrom strategy
formulation to description of organizational structure and job positions). The project
manager attributed this to the early and uniform use of the business process modelling
tool that was provided with the software package. It allowed to model the business
process and associated organizational functions and roles, down to a level where
individual transactions and screens could be specified. The tool was the potential basis
for defining the workflows associated with the use of the system, even though the tool
was initially not used for that purpose.

Alignment regarding Human Resources aspects Ifrom HR strategy down to definition
of new skillsl was not addressed directly. The IT strategy was not consistent in the
beginning, when the IT department was at odds with the new architecture and
infrastructure chosen by the user departments. This lead to severe dangers of late
deliveries of the needed IT infrastructure, and to friction within the project teams,
because the IT staff on the programme had to support a cause which their home
department didn't want to support. During the programme, however, a separate IT-
infrastructure project was established to achieve the necessary alignment.

While the process modelling tool helped to align processes and business strategy from
the strategy down to the organizational and the individual level, it was not designed
to achieve this for the HR and IT issues. Therefore, full consistency was lacking on all
levels. The project manager noted that it would have helped to install a separate,
central team to deal with alignment especially regarding the HR and IT issues, in
addition to the review sessions and the steering committee which had been in place
to foster alignment.

We conclude, that current process modelling tools are limited in their scope of
alignment. They are being sold to achieve consistency in implementations, but they do
not address certain organizational aspects (namely HR and IT) which we consider an
important part of an implementation. Therefore, the use of such tools must be guided
and complemented by a methodology that ensures alignment also for HR and IT issues.

el Learning in the programme

The organizational learning in the programme was founded on the recognition that the
company itself had very little experience in package implementations and in running
complex impfementation programmes. It looked for outside help. The company used
a prototypinglsimulation approach during the Selection and Piloting phases, by setting
up a conference room pilot, and it copied best practice where possible:

- in programme management and implementation planning, where it employed
an experienced consultancy service and took over their methods and forms,
- in building and running the pilot implementation, where it used reference
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models and tool, and
- in the post-implementation support, where it copied approaches from other
projects the consultancy service had completed.

The programme used all the mechanisms we would suggest in order to avoid
incomplete learning. It

- involved key users to compare the old system and procedures against the new
ones during a conference room pilot,
- documented the new procedures also in a graphical way,
- included conceptual training with the end-user training,
- used the key users as catalysts for change, and
- used prespecified system parameters and operational procedures in the local
implementations.

Thus, the mechanisms of learning were most appropriate for single loop learning. The
company then preserved the knowledge gained, by centrally developing and distributing
training material, for instance, or by issuing a booklet on how to start, organize and
control a project. However, double-loop learning occurred only during the initial
Visioning phase, as part of the Business Process Reengineering. The later phases
emphasized on an efficient implementation. There was far less room for actively
challenging the existing operational practices and systems, for trying to continuously
improving quality, and for finding the real reason when something went wrong. This
shift was reflected in a greater role played by the package supplier during the later
phases, as compared to the management consultancy that had driven the earlier
process reengineering.
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4.5.7 Major German energy and telecommunications conglomerate

a) The company and its programme goals

The company in question is one of the leading supplier of telecommunications and
energy in Germany. The company employs 70.000 staff inembers in 30 locations. The
headquarters started a country-wide and full-scale SAP Rl3 implementation in 1995,
to be completed by the end of 1999. At the time of the interview (June 19981, it was
expected to meet that deadline, and to stay 100~o below the planned budget of DM 350
million.

The programme had two goals: to improve the business processes, and to implement
SAP R13. A major focus was to enable the IT systems for the Year 2000 and the Euro
currency by the beginning of 1999. The company decided to replace all old IT systems.
Out of the 419 systems and their 20.000 programs used in the company, 600~o were
to be replaced by the SAP implementation described here, the remaining 400~o were
made Year-2000-compliant in a separate programme. Both programmes were
coordinated by a separate team, using a process-driven approach.

The company's problem solving culture was rather deterministic 1"mechanistic"1. The
programme, however, was considerably more organic until the Pilot phase. This
contributed to a successful Visioning phase, with clear goals and a complete
programme organization. Having a consistent architecture was not an aim (and was not
achieved at that stage, eitherl. The pilot implementation was accepted. From it, the
programme management recognized that a strong central support function for system
adaptations was needed in order to cope with the programme complexities. In the
Implementation phases, the programme culture became more deterministic, and a rigid
project controlling was installed, helping with a very good success for the
Implementation phases.

b) Success criteria of the programme

In the projects completed so far, 700~0 of the intended business improvement levels had
been achieved, at 1000~0 of the time and budget performance levels. The skill
acquisition levels in new business-related methods and techniques was rated at 60oIo,
and up to 800~o for harnessing new technology, running complex projects and learning
from experience. The acceptance and user proficiency was increased from 600~0
immediately after cutover to 850~o six months later.

cl Complexity of the programme

The variety of the programme environment was very high. 60oIo of the company's 419
systems (20.000 programs) had to be replaced by SAP R~3. Interfaces had to be
written to the remaining 400~0. The amount of master data to be analyzed, cleaned up
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and converted was immense; for instance, the account plan had 50.000 entries and
had to be reduced to 4.000 during data conversion. The data conversion routines ran
for 350 hours; they were run in parallel as much as possible, and still took four
consecutive days to complete.

The implementation entailed a completely new architecture of clientlserver software,
hardware and operating system. Workflow mechanisms were to be introduced, in
support of a new integration across company functionslprocesses. The existing
systems had been integrated already, but did not allow an integration beyond company
functions.

Therefore, complexity from additional integration was moderately high, as the following
integration diagram shows Isee Figure 4-1 6). The new system expands the technical
infrastructure by one level into links with external companies, and the extent of
integrated processes by two levels, to include external companies.

Technical ,i.~~~~~~~.~ Process
integra- integration
tion

(Infra)
structural
integration

Organizationál boundaries

old level of integration

new level of integration

Figure 4-16: Integration model for energy company

The dynamic complexity was high, but still moderate compared to the static
complexity. The 30 affected organizational units were independent and very different
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in their culture. Also, the sales function of the company was undergoing a restructuring
during the implementation programme. Still, there was only limited local resistance to
the implementation approaches prespecified by the central team. The resistance was
overcome by making local adaptations. No local implementation had to be aborted.

The variability in the programme environment was kept at bay by a very strict No-
Change policy. No system changes were accepted after the prototyping (Pilot phasel;
there was no redesign in local implementation projects. An extensive prototype
("Modellbetrieb") for the system modules and process designs had been developed
using the ARIS toolset. It was used during the Pilot and Implementation Planning
phases, and as a simulation tool during Rollout and Post-Implementation Support. The
Integration Management team exercised strict control over the implementation of the
architecture and process designs as laid out in the prototype.

The programme consisted of 12 parallel project streams for the Pilot and Rollout
phases, based on 12 different business processes. The programme manager pointed
out that sequencing of streams was not feasible, because of the large number of
systems to be replaced. The implementation strategy called for a Big Bang, in which
especially the Accounting and Controlling modules were to go live on January 1, 1999,
while isolated parts of the other modules are rolled out in 1998. The static complexity
of the programme lespecially the large number of programs and their bespoke nature)
forced to introduce the organizational changes at the same time as the technical
changes.

The project planning and control was highly standardized, reducing complexity even
further. Milestones and main activities were broken down into activities derived from
SAP's implementation guide. Both the Innovation and the Implementation phases were
planned from the onset in full detail through to the end. This approach was customary
for large projects in that company. It was facilitated by the deterministic culture in the
company. However, it took the project managers several months to complete the
planning.

At the start of the Implementation Phases, the programme had 327 team members, of
which there were 184 from the company's IT organization (quasi-externall, 79 from
the user departments and 64 from a consortium of two consultancy services. During
Implementation, the team increased to over 400 people. The programme organization
was very complete. Given the complexity of the programme, a strong coordination was
needed between design activities and between implementation projects. A central
Integration Management team of 20 staff was put in place to

- initiate and synchronize the process streams and projects,
- ensure formal integration through unified methods and standards,
- ensure consistency of approaches and results in the concepts developed,
- provide user access profiles, and
- conduct quality assurance for technical interfaces between systems.

A separate project controlling team was set up to watch over deadlines and budgets.

179



A third-party consultancy was hired for quality assurance. SAP as the prime supplier
seconded a dedicated supplier-relations coordinator to the programme. A more detailed
account of the programme organization can be found in (Altena, 1 9971.

There was active sponsorship from top management, with some resistance from middle
management. There was ample information supplied to the users and the team, even
though much of it was political in nature. The team members received their information
through e-mail. The process owners, in particular, were overwhelmed with messages
and documents, because of the large number of parallel projects and activities relevant
to their process. As a consequence, their dialogue with the implementation teams
suffered considerably.

Sufficient resources and internal experts were supplied to the programme, with good
continuity throughout its duration. Training was provided to 4500 end users over a
period of 8 months; it was conducted locally, with central guidance.

dl Alignment in the programme

The programme achieved very high consistency regarding business processes (from
process definition down to user training), helped by the Integration Management team
and the prototype on the process modelling tool. The IT strategy was not consistent
in the beginning, but evolved into a new architecture that merged the IBM mainframe
with SAP Rl3-s clientlserver architecture. The business strategy and new organizational
structures were not consistent with the job positions. The programme manager saw
this as a reflection of the complexity of the systems. We conclude that just like in the
case of the garment manufacturer, the process modelling tools are limited in their
scope of alignment. They do not address certain organizational aspects (namely HR and
IT) which we consider an important part of an implementation.

Alignment was strongly supported by the Steering Committee and the Integration
Management team. They had to agree explicitly on any alteration to the prototype.
Furthermore, reviews were conducted at the end of the pilot phase and in each
implementation project ("going live test"1. Finally, budget and time restrictions, regular
software releases and a tight project controlling helped to achieve alignment.

e) Learning in the programme

The programme used all the mechanisms we would suggest in order to avoid
incomplete learning. In particular, it used the prototype ("Modellbetrieb" under ARIS)
as a Conference Room Pilot. The company institutionalized knowledge management by
installing a central competence center in their IT organization. The programme's
Integration Management was set up to help the project find a solution faster and to
identify the underlying reason. The external consultants pushed the company's
management to challenge the existing operational practices and systems.
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We conclude that some of the teams and tools used to handle the static complexity are
also those that support organizational learning: the Integration Management, the tool-
based prototype and a central IT team. These measures focus on single loop learning.
Double loop learning, on the other hand, was only introduced from the outside and was
not widely practiced; it suffered from the company's culture of not actively trying to
continuously improve quality.
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4.5.8 Global Car Manufacturor (Aftersales Warehouse Operations)

al The company and its programme goals

The company in question is the International Operations Aftersales division of one of
the leading global car manufacturors. The division employs 3.000 staff inembers in 21
locations. The programme was to implement the Catalyst package at 6 warehouses
worldwide for parts and accessories. It started on July 1 st, 1995, and is to be
completed by the end of 1999. At the time of the interview (May 19981, the
programme manager expected to meet that deadline. He was also certain not to exceed
the budget of USS33 million by more than USS1 million, because they had signed fixed
price contracts.

The goals of the programme were to achieve world class performance through:
- international integration of processes, with links to customerslsuppliers,
- greater flexibility, to meet the growing needs especially in Asia-Pacific,
- reductions in lead times and costs.

A further focus was to replace the existing IT systems, and install the new system as
an enabler for the integration goals. Five other programmes ran at the same time, to
support, for instance, dealer delivery or Year-2000-compliance, and were coordinated
with the programme in question.

The company's problem solving culture varied. It became more flexible towards the end
of the programme. The programme adhered to that culture.

bl Success criteria of the programme

The project manager estimated that for the local projects completed so far, 6 months
after their completion 800~0 of the intended improvements for business performance
and skill levels had been achieved, at 900~0 of the time and budget performance levels.
The acceptance and user proficiency was increased from 800~o immediately after
cutover to 900~o six months later. A further increase was not perceived to be possible
because of a lack of capabilities especially in the older workforce in the warehouses.

The programme manager regarded all our phase-specific success criteria as important;
going even further, he considered it essential that in the rollout the users accept the
system and adhere to intended standards, and that a clear transition is made to the
standing organization after the cut-over. In the Pilot phases, the programme achieved
80-1000~o success, in the Implementation phases 800~o throughout.

cl Complexity of the programme

The static complexity of the programme was moderate. Less than 5 of the company's
systems had to be replaced. Data clean up was very limited, and pertained mainly to
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wrong inventory counts. The programme manager's tasks were made difficult because
the six warehouses were in three different time zones.

The existing systems had been single systems per location, and supported the
processes at only that location. The package implementation entailed a new hardware
platform, but used the same operating system. Workflow mechanisms were to be
introduced, in support of a new integration across company functionslprocesses.
Customers and suppliers were to be connected via EDI-links. Therefore, complexity
from integration was high (see Figure 4-1 7~.
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Figure 4-17: Integration model for automotive manufacturor

The variability in the programme environment was moderate. The six warehouses had
completely different company cultures, structures, procedures and skill levels, but did
not undergo any restructuring during the programme; hence, the programme team had
to be flexible and make certain local adaptations to the system in its role as enabler for
world class performance and possíbly later organizational changes.

There was only limited local resistance to the implementation; it was overcome by
making local adaptations. No local implementation project had to be aborted. The
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company had previous experience with large package implementations; the programme
manager had lead six of them. The user experiences were mixed. The programme
manager stated that one of the complexity factors was to manage the expectations,
and to gain commitment, not mere acceptance. He was not surprised by the resistance
he faced. He knew how difficult the change was for the people; he knew how the
warehouse staff would usually react and what type of resistance to expect.

The variability was controlled by programme management in several ways:
a) Low-risk, semi-sequential implementation strategy. Only two projects ran in
parallel at any time. On the other hand, this increased the number of interfaces
to be written as links to existing systems.
bl No-Change policy. A rigid change request mechanism limited the changes to
less than 100~0 of system functionality after the Pilot phase.
c) Standardized project approaches and detailed, long term planning.
dl Limited budget and time.

The programme organization was very complete, with clear responsibilities within the
teams. It didn't need a coordinator across local implementation projects, because the
projects were run almost sequentially. Qualified key users were sometimes missing, but
technical experts from the systems integrators were available on a continued basis.

There was active sponsorship from top management down to line management. Ample
and honest information was supplied to the users and the team. End user training was
conducted locally, with central guidance.

dl Alignment in the programme

The programme achieved very high consistency per location. Senior management had
insisted on implementing the vision and processes as originally designed. The desired
alignment was strongly supported by the Steering Committee, by reviews and budget
restrictions. There was no separate team to help the programme manager in his
alignment efforts. But the company had started an initiative to become a learning
organization.

e) Learning in the programme

The programme used all the mechanisms we would suggest in order to avoid
incomplete learning. The programme manager stressed the importance of running a
Conference Room Pilot. The programme institutionalized knowledge management, by
installing a central database for the re-use of, for instance, project plans, training
material, critical-issues lists or change control procedures. Single-loop learning did not
include the use of external advice in order to copy "best practice" or find a solution
faster. On the other hand, the programme used all of the means of double loop learning
that we would suggest, - and was successful throughout.
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4.5.9 Mid-sized Producer of Industrial Switches

a) The company and its programme goals

The company in question is a mid-sized multinational firm with headquarters in
Switzerland. The company started a Business Process Reengineering project in the
beginning of 1996, followed by a Europe-wide implementation of Oracle Applications.
The rollout was still going on at the time of the interview (19981. It affected 6 sales
offices and 2 plants. The planned budget amounted to DM 4 million.

The programme had two goals: to integrate the business processes within the
company, and to enable the IT systems for the Year 2000. The user departments had
not undertaken a similarly complex programme before.

bl Success criteria of the programme

The success of the implementation was limited. The intended performance
improvements had been reached at only 600~o six months after completion of projects.
At cut-over time, users could cope with 500~0 of system functions and procedures; this
increased to 800~o during the months to follow.

The actual deliverables of the programme differed by 600~o from those originally
intended. The programme manager perceived the lack of strategic direction to have
been a key problem in the programme. This was evidenced in the individual success
scores of the five phases. The goals and scope of the programme were not completely
clear. The company put very little emphasis on having the programme deliver results
as originally envisioned (importance score - 2 out of 51. Very little importance was
placed on defining Key Performance Indicators and on rolling out systems~procedures
that were consistent with intended standards. For the programme it was equally
unimportant to have a central support for system adaptations and to ensure a clear
transition to a standing support organization.

c) Complexity of the programme

The variety of the programme environment was moderate. Only a small number of
systems needed to be replaced and interfaces written (less than 5). Eight organizational
units were affected.

Complexity from integration was moderately high. It involved a migration from
standalone systems and purely local procedures to an integration across locations. The
integration stayed within company boundaries, however, and did not reach out to
customers or suppliers. This is depicted in the following integration diagram (see Figure
4-181.
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Figure 4-18: Integration model for utilities company

The dynamic complexity was moderate. The company's problem solving culture was
very deterministic, and that of the programme only a little less so. The eight affected
organizational units were independent and rather different in their structure (sales office
versus production plant), skills, IT and culture. The company was undergoing a severe
restructuring during the implementation programme. Resistance against the programme
was limited to negative comments only, stemming mainly from middle management.

The variability in the programme environment was controlled by
- a No-Change policy, limiting the extent of system changes to less than 100~0
of system functionality, and
- restrictive budgets and deadlines, leading to a very fast approach to Rollout.

On the other hand, after a mostly standardized approach to the first three phases, the
local rollout projects showed limited standardization and control. In contrast to the
deterministic corporate culture, detailed planning reached only until the next milestone;
this applied to all phases in the programme. There was little continuity of staff from
one project to the next, and no continuous core team of system experts in the
programme. The projects were clearly structured and budgeted as such, but lacked a
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full-sized quality assurance. There was active sponsorship from top management, with
some resistance from middle management. There was ample and honest information
supplied to the users and the team.

The company was supported by consultants from the supplier, especially in project
management, functional definition and programming of interfaces, customizations and
data conversion routines.

dl Alignment in the programme

The implementation strategy foresaw to introduce all technical changes first. The
alignment pattern reflects the BPR-based, then technology-driven nature of the

programme. Consistency across hierarchical levels was achieved for processes and for

IT, but not explicitly for the business strategy and for HR. The inconsistencies were

limited to the strategic level; on the operational and individual levels, alignment was
achieved. The following alignment mechanisms were used: a review after the first pilot,

budget restrictions, and the influence of the Steering Committee. The rollout projects

were driven by prespecified systems and operational procedures, illustrated in process

maps.

el Learning in the programme

Single-loop learning was supported in the projects by bringing in others to solve a
problem faster. To some extent, one used the pilot to learn from it and adapt the
implementation approach. As for double loop learning, continuous improvement was
fostered within the programme to a certain degree. On the other hand, the company
management showed little active participation in actively challenging the current
practices.
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4.5.10 Multinational Cable Manufacturor

al The company and its programme goals

The company in question consists of 5 different companies in two countries. They
started to implement the Baan-IV system in Europe in October 1 996, and completed
the programme on schedule by January 1998. During January and February, an (in the
eyes of the programme manager crucial) post-implementation support period followed.

The goals of the programme were to replace the old ERP system and use the new one
to enable EDI links with customers and suppliers.

bl Success criteria of the programme

After the programme, the programme manager evaluated its success in a workshop
with company management; they concluded that the programme was a 100oIo success.
The Key Success Factors were that the new system should run well, - and it did. There
was no initial business process reengineering. The new system was to be put in place
just as layed out in the Conference Room Pilot, on time and within budget, - which the
programme did. Performance improvements were not an immediate goal, and no
improvements were achieved. The end user proficiency with the system was 750~o after
cutover, and 1000~o six months later.

On the other hand, the learning of new skills and capabilities as part of the programme
was minimal, because most project staff had left the company after the programme.
Thereby, the intended continuous improvement effort was not feasible after the
programme had completed. The ultimate aim of introducing organizational changes later
on was not achieved.

Based on clear goals, a completely fitting package, a consistent IT architecture and
suitable programme organization, all subsequent phases went very well, except for the
lack of a clear transition at the end to a standing support organization. As a system
replacement, the programme was a success, but as a reengineering project it wasn't.

cl Complexity of the programme

The variety of the programme environment was moderate. The programme affected
three sites and approximately 100 end users. The users were scared of the programme,
because they had experienced a very lengthy ERP-package implementation four years
ago. Only two systems and all their interfaces had to be replaced by a single package.
Data clean-up was moderate: 10-200~0 ot the data definitions had to be updated.

The complexity from integration was very low; only the reach and range had to be
extended to encompass external companies (see Figure 4-191.
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Figure 4-19: Integration model for cable manufacturor

The variability in the programme environment was moderate. The company's problem
solving culture varied. The programme, however, was rather chaotic lin the words of
the programme managerl; it suffered from a severe drain on their staff during the
programme, for reasons unrelated to the programme.

The five affected companies had different company cultures, structures, procedures
and skill levels ( sales offices versus production plantsl. They did not show any
resistance against the programme, however.

The main dynamic difficulty arose from two aspects:
al a project on reclassification of products. This project started during the programme
in question, and was not well thought through, and
b) a Big Bang strategy of running all four implementation projects in parallel, after an
initial pilot.

The variability was controlled by programme management in several ways:
al Strict No-Change policy.
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b) Project control that became tighter in the Roll-out phase.
c) Very complete programme organization.

The programme organization included all the coordinating roles that we would suggest.
It benefited from highly experienced user representatives. Qualified technical experts
were available to the extent needed.

There was active sponsorship from top management down to line management. Ample
and honest information was supplied to the users and the team.

d) Alignment in the programme

Initially, the project was perceived as a systems replacement exercise. The new ERP
system titted well with the existing IT infrastructure and skills, and no new
organizational procedures or structures were foreseen. Hence, no specific alignment
mechanisms beyond the Steering Committee and budgetary restrictions were put in
place. During the programme, restructuring needs arose, for instance from being able
to create one job position centrally for work that had been carried out decentrally
before. Consequently, a restructuring mechanism was introduced.

e) Learning in the programme

The learning aspects of the programme reflect the technology-driven nature of the
projects. In terms of the RBVF model (Andreu and Ciborra, 19961, there was a
Routinization Learning Loop, but no Capability Learning Loop. A Conference Room Pilot
was conducted as a simulation for the rollout, a standard project plan then used for all
the parallel implementation projects, and graphical maps of the procedures were
developed for training purposes. This lead to the routinization learning. Since no
organizational changes were foreseen, no relevant detailed training or procedure
definitions were prepared. Therefore, the new organizational routines were not tied
with the training on new work practices, which made the capability learning
incomplete.

Single loop learning was evident in conducting the pilot implementation and driving the
rollout based on the experiences made. There was little evidence for double loop
learning, however. Only on some occasions did the team try to find underlying reasons
for a problem and got the company management to actively challenge current
practices. Other methods of double-loop learning, such as continuous improvement
efforts or actively addressing topics that certain team members didn't understand or
know about, were not used.
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4.5.1 1 Leading Manufacturor of Electric Appliances

al The company and its programme goals

The company in question is a leading supplier of electric appliances in Europe. For their
European operations, an SAP Rl3 implementation was launched in January 1993, to
be completed by the end of 1997. At the time of the interview (July 19981, the
expected completion date had been postponed to end of 1999, and the initial budget
of DM 35 million had been overdrawn manyfold.

The main programme goal was to replace old existing mainframe applications and
hardware with a clientlserver architecture on a wide scale. The new architecture had
been tested successfully with some smaller applications. Further aims were to integrate
across European company functions and processes, with a possible worldwide
extension, and to create electronic links to customers and suppliers.

The company's problem solving culture was very deterministic. As an illustration, the
interviewee mentioned that company management would insist on a certain solution
even if it was wrong or incomplete. According to the interviewee, this problem grew
with increasing complexity in the programme. We find evidence of this learning-adverse
behaviour in the fact that budget overruns were not openly declared as such; instead,
the project was downscaled and declared complete; necessary corrections or
postponed tasks were not accounted for under the original budget. There was no Total
Quality Management or Continuous Improvement effort installed within the programme.
It did not aim for creating a learning organization.

The user departments in the sales offices had been through a similar implementation
project before, and had developed a negative predisposition against the new one. At
headquarters, however, the interviewee had perceived a naive attitude, mixed with
fear.

b) Success criteria of the programme

The success of the programme was varied. The interviewee felt that only 500~0 of the
desired results had been achieved.
- System acceptance and user proficiency was present; it increased from 600~0
immediately after cutover to 80oIo six months later. However, the users had not
acquired any skills in new business-related methods and techniques.
- The IT staff had learned a lot about the new technology and how to run a complex
implementation. But considering response times and report generation, which were two
Key Performance Indicators, the users were worse off than before (-400~01.

The programme started out with limited success: a very narrow goal (on-time
realization of a system replacement) and a package fit of only 600~0. However, there
was a conscious decision for a consistent IT architecture, and a suitable programme
organization was put in place. A pilot implementation was carried out, but only a few
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lessons were learned from it. During rollout, user acceptance or consistent adaptation
of intended new standards were not important; the focus was on completion on time,
which was not fully achieved ( success score: 800~0). Post-implementation support was
seen as important, but was realized only to 600~o for the criterion "clear transition to
standing organization" and 800~o for the criterion " skilled use of the system".

c) Complexity of the programme

The variety of the programme environment was high. Fourteen locations were affected;
they were different in structure, procedures, skill levels, culture and IT infrastructure,
especially those in Eastern Europe. More than 10 systems had to be replaced and
interfaces to be written. More than 200~0 of the data definitions had to be cleaned up.

The programme's task was to implement a completely new architecture of clientlserver
software, hardware and operating system. The integration already achieved with the
existing systems had to be extended beyond company borders. The business processes
had to be extended from a purely local scope to one across company borders into
customers and suppliers. Figure 4-20 illustrates the very high complexity from
integration.

The variability of the programme environment was high. The 14 affected locations
were different in culture, structure, skill levels and IT, especially in Eastern Europe. The
warehouse organization was undergoing a restructuring during the implementation
programme; several warehouses were closed down. Other parallel programmes were
the Year2000 projects and an overhaul of the legal reporting structure. Still, there was
no local resistance to the implementations beyond negative comments.

The variability was reduced by going a strictly sequential implementation route. This
route had been planned in detail from the start of ihe programme. It lead to great
difficulties, however, with the large number of interfaces and data conversion routines
to be written to the many existing systems. The dynamic complexity was further
increased by a lack of standardization of approach and change control. The project
approach in all phases was mostly individual, despite the involvement of two
consultancy services and staff from three suppliers. In particular the Build, Pilot and
Rollout-Planning phases were "trial8cerror". During rollout, between 10 and 25 high
priority change requests were allowed at any point in time, leading to up to 250~0
changes to system functionality per local implementation.
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Figure 4-20: Integration model for appliances manufacturor

The programme organization was complete. Given the sequential nature of the
implementation strategy, no coordination across local projects was needed. The
coordinator for an efficient implementation process had been needed and a person
assigned, remarked the interviewee, but the role was not fulfilled. Sufficient resources
were supplied to the project team, but user representatives were not released from
daily routine work to the extent necessary. Even though the projects were sequential,
there was little continuity in staff allocation.

There was active sponsorship from top management down to line managers. There
was a lot of information supplied to the users and the team, but it was mostly political
in nature.

dl Alignment in the programme

The alignment reflects the technology-driven approach to the programme, that was
perceived as a pure systems replacement exercise. It had generated the vision of a
consistent IT technology, but had left all other aspects of the organization untouched.
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Therefore, the IT was inconsistent (unaligned) with business processes, organizational
structures and people issues on the strategic, operational and individual levels.
Unfortunately, there were hardly any mechanisms in place to enable alignment during
the course of the programme. The Steering Committee was the only formal body which
could have played that role, but the alignment suggestions (i.e. organizational changes)
were blocked by the works council in every case. Other alignment opportunities were
either not taken or, as in the case of the review after the pilot implementation, were
conducted without the participation of users and any alteration to ihe programme.

e) Learning in the programme

The lack of alignment (mechanisms) is one proof of the almost complete lack of single
or double loop learning in the programme. The company had brought in external
consultants, but it did not use them to improve the quality of the programme results
on a continuous basis. When something went wrong, one would not try to find the
underlying reason, but instead search for the guilty person, to blame everything on
himlher. Company management did not actively challenge current practices as part of
the programme, even though there was a company drive for continuous quality
improvement.

Not only was double loop learning absent, but also was user trainingllearning
incomplete. It avoided to address new procedures entirely, and did not run a
Conference Room Pilot to check the procedures to be used with the new system
against the existing ones.

Compared to other of our case studies that started as pure systems replacements, this
case ignored the need for alignment of processes and systems not only at the
beginning, but throughout the programme. It stuck to wrong solutions. Paired with a
very deterministic problem solving culture, the learning-adverse mentality prepared the
grounds for budget and time overruns and a lack of performance improvements.
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4.5.12 Leading German Manufacturor of Skincare Products

a) The company and its programme goals

The company in question is a leading German producer of body lotions and oils. It is
part of a global corporation that produces and sells skincare products. The European
arm of the corporation had acquired the company when it had just completed an
implementation of the PRISM software and was still struggling with the operational
changes that implementation had entailed. A particular problem was the outsourced
warehouse operations, over which the company had no direct control.

The goal of the programme was to complete the systems replacement by the given
deadline. The new mother company had already installed the BPCS software in its
other subsidiaries, and launched a programme to replace the PRISM system by BPCS.
This programme started in March 1995, its planned and actual end date was January
1 st, 1996.

The company's problem solving culture was rather deterministic. The programme was
significantly more organic.

b) Success criteria of the programme

The programme manager considered the programme a complete success. They had met
the deadline and installed an accepted system consistently in all locations according
to the vision and architecture which was given to them by the new mother company.
The pilot was not well received; with an altered approach, the system gained better
acceptance (at 800~0 level) during the rollout. The skilled use of the system was at only
500~o proficiency immediately after cutover, and improved to 80-90oIo six months later.

c) Complexity of the programme

The variety of the programme environment was small. Five locations had to receive the
new system, all of them in Germany. Only the PRISM and the Accounting software had
to be replaced. Data clean up was moderate, at 10-200~0 of data definitions.

The complexity from additional integration was nil (see Figure 4-21 ), because the
programme had only to replace the existing system MRP II and Accounting software.
No changes to the hardware architecture were made.
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Figure 4-21 Integration model for body lotion producer
(no new integration needs; pure systems replacement)

The variability in the programme environment was moderate. The five locations had
completely different company cultures, structures, procedures and skill levels, but did
not undergo any restructuring during the programme. The tight deadline necessitated
a Big Bang approach of five parallel implementation projects. This lead to a high
number of concurrent change requests (~ 25 at any time) for local adaptations to the
system.

There was no local resistance to the implementation, but limited sponsorship from
management. The users had mixed feelings about the earlier implementation of PRISM.
However, they trusted the programme manager who had also been involved in the
earlier implementations.

The variability was controlled by a standard approach which had been carried over from
the BPCS implementations at the mother company; for that purpose, an internal
consultant from that company had been seconded to the programme.

The programme organization was very complete. In the eyes of the programme
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manager, this helped greatly in keeping the deadline and staying within the budget. The
programme wanted to involve key users in all tasks during the programme, but qualified
users or technical experts were hardly available. Once on the projects, however, they
were allowed to remain there.

d) Alignment in the programme

The programme achieved consistency per location, except for operational procedures;
they were not readily transferable from the European sample implementation. The
necessary alignment occurred implicitly, not explicitly through decision of a Steering
Committee, for instance. The main alignment mechanism were review sessions after
the pilot and during the projects.

e) Learning in the programme

The programme used all the mechanisms we would suggest in order to avoid
incomplete learning. In this context, the programme manager considered the
prespecified system parameters and operational procedures to be most important, but
also stressed the importance of running a Conference Room Pilot. The programme did
not institutionalize knowledge management in any way, except for an internal
consultant from the mother company.

Single-loop learning did include the use of external advice in order to copy "best
practice" or find a solution faster, and learning from the pilot implementation. Double
loop learning was manifested mainly in that the team tried to find the real reasons
behind a problem that had occurred.
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4.5.13 German manufacturor of Pumps

a) The company and its programme goals

The company in question is a medium-sized German producer of pumps which are sold
primarily to the automotive industry. The company launched a BPCS-implementation
in late 1993. The programme was planned to be completed within 12 months, but in
the end took 1.5 years to finish.

The goals of the programme were to integrate the processes between the production
and sales organizations, to introduce a production planning function and to prepare for
the closing down of a warehouse. At the same time, the old IBM Systeml36 hardware
was to be replaced by an IBM ASI400 machine.

b) Success criteria of the programme

The programme manager considered the programme a partial success (750~01. They had
completed their tasks almost within budget, but with a considerable time overrun. They
had also gained performance improvements, even though that had not been an
important criteria in the programme. The Visioning phase fell short of defining clear
goals and deliverables, and of identifying and measuring Key Performance Indicators.
The next two phases were a perfect success, however, because of the know-how
transfer in the central programming team, the No-Change policy and the pilot to learn
from. According to the programme manager, this success was helped by the
methodology used (BASIS, by the software supplier, SSA1. The last two phases were
a partial success (at 80oIo1. The system was not completely accepted, and the last
phase was no longer supported by the methodology; it was largely improvised.

c) Complexity of the programme

The variety of the programme environment was very small. Two locations were
affected, both of them in Germany. Less than 5 systems had to be replaced without
any interfaces to existing systems, because all systems were replaced. Data clean up
was considerable, because more than 200~0 of data definitions had to be replaced.

The complexity from integration was moderately high (see Figure 4-221, because the
company wanted to integrate across teams and locations.
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Figure 4-22 Integration model for pump producer

The variability in the programme environment was small. Both affected locations were
similar in culture, structure, skills and IT. Except for the closure of one warehouse there
was no restructuring during the programme and no other similarly complex programme
running at the same time. The deadline alfowed a sequential approach for the two
implementation projects. This and the No-Change-polícy made it possible to have only
very few open change requests at any time and limit the changes to less then 100~0 of
systems functionality.

The complexity was controlled by a tight budget control through the Steering
Committee, and a standard project methodology provided by the software supplier.
Their consultants used the methodology to plan the project in full detail from beginning
to end.

The programme organization was very complete. It did not have a separate quality
assurance role, however. The programme enjoyed full availability and continuity of user
representatives and technical experts. There was active sponsorship from top
management down to line managers.
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d) Alignment in the programme

All alignments were decided in the Steering Committee. They were driven by the
Managing Director, strongly influenced by budget restrictions and executed through the
central programming team.

e) Learning in the programme

The learning aspects in the programme were underdeveloped. Opportunities for single
loop learning, from a pilot or by bringing in others to find a solution faster, were not
used. A basis for double loop learning existed because both the company and the
programme intended to continuously improve their quality. They tried to find underlying
reasons for problems, but did not go as far as actively challenging current practices or
trying to find out what other team members didn't know.

As a lesson from that programme, its manager concluded that it would have been very
important to

- conduct a Conference Room Pilot on the difference between the old and the
new operational procedures,
- bring in external knowledge, including a benchmarking on Key Performance
Indicators,
- use process maps and procedure flowcharts during the training, and
- build a competence center on the package more explicitly than what had
evolved in the company's IT department.
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CHAPTER 5: Evaluation of Survey Data
Regarding our programme management theory and proposed rules
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5 Analysis of Survey Data

5.1 Introduction

Our analysis follows the structure of our conceptual model of programme management
in a package implementation; an extension of Figure 4-3 from chapter 4.2 on
Constructs and Variables in our Conceptual Model is given in Figure 5.1 below.

Programme
Environment

- Variety
- Variabilitv
- Integration

Programme Mgt
proposed rules on

- Organization
- Policies 8 procedures

~~ - Planning
- Communication

- Alignment
- Learning

Programme
Success

Figure 5.1: Conceptual Model : Constructs and Variables

In chapter 5.2, the programme environment will be summarized. The influence from
this environment will be rated using the three indicators of variety, integration and
variability; these are further analyzed in chapter 5.3. The complexity has to be dealt
with by programme management, an effort that will be analyzed in chapter 5.4. This
paragraph also contains an evaluation of the extent to which the sample cases followed
our proposed design rules for programme management, as established in paragraph
4.3. The alignment portion of programme management is analyzed in chapter 5.5.
Throughout the programme, learning takes place. It is analyzed in chapter 5.6.

The evaluation is based on an EXCEL data base that contains the minutes from all
interviews. The answers are coded, based on codes already given in the questionnaire.
During the interviews, the programme managers were shown how their answer was
recorded on the questionnaire form. Therefore, there was no need to ask the
interviewees to verify whether the transcription into the data base had been correct.
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5.2 Analysis of Programme Environment

This paragraph summarizes the influence of the programme environment, using
descriptive statistics for the environment's variety (static complexityl, integration
(intended changes) and variability (dynamic complexityl.

al Variety

Company and rollout size

The companies surveyed were from the following industry sectors:
- Services, incl. Postal Service, Transportation, Utilities, Education
- Consumer Products, incl. Automotive, Electrical Appliances, Garment
- Industry Products, incl. Pumps, Packaging, Electrical Engines
- Process Industry, inct. Chemicals, Pharmaceuticals, Healthcare products.

The companies from the Services industry were very large, national enterprises. Their
rollouts were national and affected many locations ( average: 104, maximum: 2481. The
manufacturors of consumer goods were large, with an international range of affected
locations ( plants and sales officesl. The producers of industry products were mid-sized
companies that maintained an international presence primarily through sales offices.
The companies from the Process industry showed a variety of sizes and rollout scopes.

Tables 5-1 to 5-3 add detail to this description of the survey sample. The sample is too
small, however, to allow any further evaluations by industry, staff size or geographical
coverage.

Services Consumer Industry Process Sum

c 1.000 staff 1 4 1 6

1- 1.000 staff 3 2 ~

~- 10.000 staff 3 1 4

Table 5-1: Number of companies by industry and staff size
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Services Consumer Industry Process Sum

national rollout 4 1 1 6

international rollout 3 3 3 9

Table 5-2: Number of companies, by industry and rollout coverage

Services Consumer Industry Process Sum

~ 10 locations 4 1 5

~ 20 locations 1 1 2 4

~- 20 locations 3 2 1 6

Table 5-3: Number of companies, by industry and number of locations

Differences between locations

The organizational units affected by the rollout differed in nature; even in small
companies with purely national rollouts, ii affected such differing operations as
headquarters, sales offices and plants. The programme managers were asked to
assess the differences between organizational units, regarding structure, skill levels
and IT, on a summary scale of 1("very low") to 5 1"very high"). The median score
was 4("high"1. There were also great differences in the extent of previous user
experience with complex package implementations. Two-thirds of the companies
had been through a similar programme before, which was not always a positive
experiences for end users. The distribution of how the end users felt about those
experiences is illustrated in Figure 5-5 (n - 101.

204



- - 4~,-

3

2

1

0

eery positiee mixed negatiee ~ery

positiee negatiae

Figure 5-5: Prior implementation experience

Technical innovation and conversion effort: hardware, software, data

More than two-thirds of the companies replaced some or all of their hardware in the
course of the programme. Forty percent of the companies (n - 6; large enterprises
from Service and Pharma industries) wanted to replace more than 10 of their existing
systems with the new software package. Five of those large companies needed to also
to clean up more than 200~0 of their data files before the data conversion.

to -~- . .. . . . . -...-T

8 -- ...~ ~ ..- .. -, ~ - --- -
6 ~.,. .~ ....- . . M-..,

4 -- -.... -~ -~~ -- - . --.-

2 .- -.... .. . .~.... - ~... ~ . w. ~.-

0 -------
little or no some changes major changes
changes

Figure 5-6: Extent of changes to the hardware and base software (n - 1 5)

bl Intended changes: integration

All but one programme aimed for an (international) integration of business process
information. The exception was a programme that was set up to purely replace existing
systems. All other programmes used the replacement of old IT systems as a means to
gain greater integration. This is reflected in other prime objectives, such as to improve
(inter)national communication or to link up with suppliers or customers. Cost-reduction
measures played a secondary role. Table 5-4 shows the relative importance of the nine
most frequently named aims.

205



Programme objective Percentage

integration of business process information 930~0

replacing old IT 670~0

improved communication 600~0

link to external supplierlcustomers 530~0

greater flexibility 470~0

staff~warehouse reduction 400~0

lead time I stock reduction 330~0

support to special needs of a growing company 270~0

creating a virtual supply chain organization 200~0

Table 5-4: Most frequently mentioned programme objectives

The results above are supported by 8 of the case studies that answered to a question
on their current and future logistics maturity. The maturity levels are taken from (de
Schepper, 1991 , p.431; see also (Aertsen et al., 1 996, p. 191. For an explanation of
the following maturity levels, see Appendix A.11 on Existing Organization Models, and
in particular Figure A1-2.

Methods (first introduced after 19401- introduction of new methods such as
MRP II or JIT
Organization (first introduced after 19601: partial integration of functional teams
into departments such as Materials Management
Information (first introduced after 19751: use of integrated information systems
to ease the communication and information flows across teams or sites
Processes (first introduced after 19851: a process view of the total supply chain
and goods flow within a company
Supply Chain Management ISCM, first introduced after 19901: integration across
organizations, forming a virtual organization along the supply chain

Table 5-5 shows how many of the companies in our sample attempted what kind of
increase in logistical maturity. The rows indicate the maturity level before the
implementation programme, while the columns indicate the state after the programme.
On the diagonal (from top-left to bottom-rightl, we find the number of companies who
did not move up the maturity curve, but stayed at the indicated level Ihere, one
company each on the Information and the Processes levelsl. Above the diagonal, we
find the companies which took at least one step up the maturity curve.
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After
Before

Methods Organiz. Information Processes SCM

Methods ~

Organiz. ~ 1 2 1

Information ~ 2

Processes

SCM
~

~I

Table 5-5: Number of companies and their steps up the logistical maturity curve

Half of the companies were still at the "organization" level of maturity (i.e. all
companies in row „Organization"). They all realized that they had to catch up on a
development that other companies started as early as 20 years ago. They were
taking two or even three steps of development at once Icompare the one case that
went from „Organization" to „Supply Chain Management" (SCM)).

Four of the companies (630~0, in the column „Processes"1) newly embarked on a
process-driven approach to logistics management; one company had reached that
level already, and stayed there. Finally, Supply Chain Management was the aim of
only one of those companies, - an international market leader in the fashion
industry, who had launched an extensive process reengineering phase in 1994, and
followed it up with a logistics package implementation programme.

The intended logistical progress is reflected in an increased organizational and (ITl-
technical integration. Following our Integration Model (see Appendix E for a
descriptionl, we assessed the integration levels using four variables:

a) for organizational integration, the extent of business process
reengineering:

- extent of cross-functional process flow
- extent to which organizational borders are crossed by the system,
and

b) for IT-integration the extent of IT-infrastructure innovation for integration:
- range of common access of systems to other systems and data
- reach of electronic links allowed to systems.

We used the following categories as ordinal scales for the four variables:
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shared data

tnterna , as a company- smg e system, company-
single unit or internal, in one location internal.

team one location one location

Table 5-6: Levels of integration

For organizational integration Icombination of "organization" and "process flow"1, the
number of companies are shown below (n - 1 3~:

After
Integr.level1 Integr.level2 Integr.level3 Integr.level4
lintrateaml linterteaml lintracompanyl lintercompanyl

Before progr.

Integration level
1 lintrateam) 2 2

Integration Ievel
3 2 22 linterteam)

Integration level
3 lintracompany) 1 1

Integration level
4 lintercompanyl

Table 5-7: Changes in organizational integration levels

For technical integration (combination of "reach" and "range"), the number of
companies are shown below:
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After
tntegr. level 1 Integr. levet 2 Integr. level 3 Integr. level 4
(intrateam) linterteam) (intracompanyl lintercompanyl

Before progr.

Integration level
1 (intrateam)

2 3 2

Integration level 2 4
2 (interteam)

Integration level
3 lintracompanyl
Integration level
4 lintercompanyl ~

Table 5-8: Changes in technical integration levels

The technical integration levels were low (1 or 2) before the implementation
programmes started; the systems weere stand-alone or linked only company-internally.
Not surprisingly, the initial organizational integration levels were low as well. They
depend on the technical integration as the enabling factor. Similarly for the intended,
new integration levels: in only 2 out of 13 cases, the new technical integration level
was below the new organizational integration level

c) Variability (dynamic complexity)

Extent of company restructuring

Most of the restructuring was minor, as Figure 5-7 illustrates, up to and including the
merging of two departments.

2
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`a~i~ ~ ~. r.

1
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~] 01 OI ~ ~ C 3 ~ :3
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~ x ~ ~ ~ ..

Figure 5-7: Frequency distribution of degree of restructuring
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Several programme managers remarked, that the restructuring was the result of their
programmes. However, the restructuring was not necessarily under their direct conirol
or done at the same time. It was conducted as part of the overall process reengineering
and integration activities, and in most cases after the system went live.

Lack of resources

Trained resources from the user departments and technical experts were usually not
available at a sufficient level. On a scale from 1(not availablel to 5(always available
as requested), the scores were In - 14):

not avail. rarely avail mixed mostly avail. always avail.

Availability of staff

Figure 5-8: Availability of staff resources to the programme

Once on the programme, the staff was allowed to stay on board. Staff continuity was
high in 75oIo of the cases.

Changes to programme goals and scope

Changes to programme goals and scope are the outcome of, for instance, resistance
against new procedures and systems, or refocusing the programme to changing
business priorities. Figure 5-9 shows that in 220~0 of the cases the fundamental goals
and objectives of a programme were altered after the pilot. The scope of system
functions and process innovations are altered in 440~o and 670~0 of the cases,
respectively.
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Figure 5-9: Extent of (re)definition after the pilot (n - 9)

The programme managers quoted the following reasons for changes to goals and
scope:

- additional requirements,
- increased need for standardization, and
- lack of funds.

We will discuss in section 5.5 on Alignment how programme management deals with
these aspects of variability.

Dependency on parallel programmeslprojects

In 200~0 of the case studies, the package implementation was the only programme
running. In the other case studies, the companies had initiated up to 5 similar, parallel
programmes, on Year2000, New IT-Infrastructure or Warehouse Closures (see Figure
5-101.

Figure 5-10: Frequency of parallel programmes (n - 1 5)
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These parallel programmes competed for the same resources: skilled IT-staff,
knowledgeable user representatives, experienced project managers, or space on the
software development machine. In only 250~0 of the cases, a coordination across
programmes was installed.

Late delivery or poor quality of package as supplied

The service by the package supplier was rather poor. Four out of eight programme
managers who commented on this aspect mentioned that the cooperation with the
supplier had been at least problematic; one of them claimed that the cooperation had
failed entirely. Also, the packages did not always perform to expectations. Three in
eight programme managers complained about faulty or unavailable software.
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5.3 Complexity scores and evaluations

5.3.1 Complexity factors as perceived by the programme managers

This section will assess what, in the eyes of the managers, constituted implementation
complexity, and how it compares to our computed complexity scores.

Before each interview, the interviewer lin all cases this author) explained briefly what
was meant by „complexity" and „success" in the programmes to be analyzed, and
asked if the implementation programme matched those descriptions. The purpose was
to ensure that the sample would indeed consist of successful and more or less complex
implementation programmes. At the beginning of an interview, the programme
managers were asked about their subjective impression of how complex their
programme was. The subjective ratings were collected to gain confidence that the
variables defined for our construct „complexity" woutd reflect the understanding of the
programme managers, i.e. to gain confidence in the validity of the construct. And the
managers were asked to list four factors that contributed most to the complexity. By
asking this open question at the start of the interview, we tried to capture the
interviewee's intuitive definition of complexity in a programme. What were the most
important factors, and did we cover all of them in our variables of the construct
„complexity"? The quoted reasons were:

Unavailability of skilled staff

Large number of sites, cultures, time zones
Changes to programme goals or scope

Dependencies on other projects

Faulty or late systems

Extent of data conversion

Moving to integrated processes

Number of modifications

Resistance from users

Resistance from IT department

Many modules or systems to be replaced

Extent of parallel running of systems

Organizational restructuring during programme

Lack of sponsorship

Process definition

Failed cooperation with suppliers

variety
variety
varíability

variability

variability
variety

integr., variability

variability
variability

variability

variety
variability

variability

variability
integr.,variability

variability

60ro

40~

40~
27~

27r
27~

20 ~
20 ~

20 ~
20 r
20 ~

13~

13 ro
7~
7~
7~

Table 5-9: Possible complexity factors and related complexity variables (n - 15)
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The programme managers complained most about variability, i.e. factors that came up
as problems or circumstances during in the programme. This puts emphasis on those
success factors and proposed rules that grow in importance with growing complexity
from integration or variability.

Our construct variables cover all complexity factors mentioned by programme
managers. We conclude that they are complete.

5.3.2 Computed complexity scores

In this section, we will refine and evaluate the variables for the three types of
influences from the programme environment (variety, integration and variabilityl. We
will not use the variables directly as defined in our theory (see chapter 4.2.1
Environmentl, because they are not homogeneous, i.e. the indicators that are combined
into a variable are not of equal importance. We will weight those indicators more
heavily, which many of the interviewed programme managers rated as important.
Based on table 5-9, we determined the following weight factors for some of the
indicators in our three variables:

a) Static complexity ( variable Variety)
Number of affected locations (weight factor 31
Readiness
- level of differences between locations
- level of negative predisposition
Conversion effort ( weighi factor 2)
- Level of data misfit
- Number of systems to be replaced

bl Influence from planned changes (variable Integration)
Extent of organizationa! integration intended
- Extent of process flow
- Extent of crossing organizational borders

Extent of technical integration intended
- Extent of range
- Extent of reach

cl Dynamic complexity from unplanned changes (variable Variability)
Level of availability of resources ( weight factor 41
Level of concurrent similarly complex programmes (weight factor 21
Extent of system redesign after pilot
Extent of goal and scope changes (weight factor 31

The weighting is valid, because one can think of the 15 cases as two separate samples
where the first one (see questionnaire in Appendix F, Part 2a) is employed to determine
the weight factors to be used in the evaluation of the second sample (Appendix F, Part
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2b and remainder of questionnaire). These samples are not independent, because they
were taken from the same persons. This limits the possible evaluations to descriptive
statistics only, without tests that require independence ot variables.

We are using the median as the computed complexity score for each construct
variable, rather than the sum, because we want the scores to be comparable and on
the same scale (1 to 51. The median is appropriate (rather than the mean), because all
base variables are on an ordinal scale. The three computed complexity indicators for
the 15 cases are shown in Table 5.5. below. For cases 2 and 7, the integration
indicator could not be computed, because of insufficient information from the
interviewees. We will eliminate these two cases from any assessment regarding
integration complexity. Table 5-10 shows the computed indicators, and an overall
median for complexity, computed from the variety and the variability as characteristics
of complexity.

case no. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Variety 3,0 1,3 3,5 5,0 3,5 4,5 3,5 1,8 2,3 4,5 2,3 3,0 3,0 5,0 4,8
Variability 3,2 2,0 3,8 3,5 2,7 3,5 3,2 2,6 1,6 3,8 2,0 2,2 3,2 2,9 4,0

integration 3,2 4,0 3,0 1,8 4,3 2,3 1,0 3,0 1,7 2,0 3,0 2,3 2,0
Median 3,2 3,8 3,5 2,7 4,3 2,3 1,6 3,8 2,0 2,2 3,0 2,9 4,0
overall

Table 5-10: The three complexity indicators for the 1 5 cases

How do these computed scores compare to the subjective complexity ratings which
each interviewee was asked to give at the beginning of the interview? The median
subjective complexity score was 4 on a scale of 1(very simple) to 5(very complexl.
One person rated his programme a 2 relative to another programme he knew which he
would have given a 5. Incidentally, that programme was reviewed for this thesis as
well; its manager rated it at a 4. Figure 5-11 shows the result.
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Figure 5-1 1: Computed versus subjective complexity rating (n - 1 5)
Computed complexity: median of variety and variability

Most programme managers subjectively rate their programme complexity slightly higher
(4.0) than the median of our computed indicators (3.01. An analysis using 2x2
contingency tables shows that their perception of complexity matches our overall
computed complexity score. This is also true for all our complexity variables, in
particular variety and variability, and less so for the integration variable. For details on
the statistical evaluation, see Appendix G.1 .

We conclude that programme managers in our sample have a well-developed feel for
the variety and variability in their programme.
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5.4 Programme Management

This section concentrates on how a programme is structured, planned and
communicated. The following elements and proposed rules from our systemic model
of programme management are covered:

1) Programme Management Organization
2) Policies and Procedures
31 Planning
4) Communication

The remaining elements of Alignment and Learning are discussed in sections 5.5 and

5.6, respectively.

5.4.1 Programme Management Organization

All programmes were budgeted and structured as a project, with clear responsibilities

in the team (according to the programme managersl. Figure 5.12 shows other
responsibilities which we had proposed as important, and the percentages to which

they were found in the programmes (n - 1 51.

Programmemanager --- ~ - ~"-1

1Programme sponsor ~0

Steering Committee I 93"~0 ;

User representative ~ 9~~`

Coordinator external suppliers ~ 8~'

Coordínator across projects . ~~,

Coordinator efficient process

o

~~
~-..-.. -.. -~

;
i-.- -

Fig. 5.12: Important elements of the programme organization
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All programme organizations were very complete, except for some coordinating
roles and the external Quality Assurance role (in 290~0 of programmesl. Several
programme managers mentioned that the coordination roles lied with them. In more
complex programmes, that person could not devote as much time to coordination
as the manager of a less complex programme, unless a separate coordinator is
appointed.

We conclude that the sample of cases supports our proposed rule PO-1: Rule
(Programme Organizationl: Teams of successful, complicated implementation
programme should be structured such that they cover all of the following roles:

programme manager
steering committee
programme sponsor
user representative
coordinator across projects
coordinator with external suppliers
coordinator for an efficient implementation process.

Of all the programme managers, 800~o had managed similar programmes before;
530~o had managed more than one similar programme. Were they chosen for their
experience? We validated our design rule PO-2: Proposition (Project Leader
Experiencel:

Programmes with a high variety in their environment should be managed by
a more experienced leader.

We found from a 2x2 contingence table, that the sample of cases does not support
our proposed rule. Details are given in Appendix G.2. The result indicates that
programme managers with experience in similar complex programmes were found
only for the low-variety programmes, not the high-variety ones. There appeared to
have been a lack of managers experienced in highly complex implementation
programmes.

In75o~o of the cases, at least one additional programme of similar complexity was
running in parallel (average 2.4, maximum 5). In a third of those cases, these
parallel programmes were coordinated by a strategic programme management

5.4.2 Policies and Procedures

5.4.2.1 Externally influenced policies and procedures

Programmes are not directed by their projectlprogramme managers alone. Senior
management gives direction as they sit on steering committees or function as user
representatives. Their influence is primarily found in

al setting budgets and deadlines, and
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b) restricting budgets and deadlines over time.

We will assess these management influences in turn.

a) Setting budgets and deadlines

Deadlines

Of the 15 programmes surveyed, 8 had been completed (530~0); the remaining 7
were in the rollout phase and nearing completion, with proven success in the rollout
projects completed so far. The completed programmes started between July 1991
and October 1996 (Median: April 1994), were planned to take an average of 2
years, and showed an average overrun of 2.5 months. The incomplete programmes
started on average one year later, but were initially planned to last twice as long:
4 years. The revised plans showed an average overrun of 6 months compared with
the initial planing ( n - 41. See Figure 5-13 for a graphical representation.

The difference between completed and running programmes is not surprising,
because the interviews took place between late 1997 and the middle of 1998. Only
the shorter programmes could have been completed by then, while the longer ones
were still running.

Figure 5-13: Programme duration and overrun (in months)

Figure 5-14 takes a different look at (planned and actual) programme duration.
Between 1991 and 1994, the average duration is approximately 50 months, with
an upward trend. After 1994, the programmes are (planned to) become shorter
(n - 14, in three clusters by year of programme launch). A straightforward reason
is that the more recent programmes need to be completed before the year 2000,
to solve the Year2000-problem in the existing systems in the company. In several
of the case studies, there were parallel programmes running to solve the Year2000-
problem in existing systems not replaced by the new package. Figure 5-14 also
indicates that the more recently launched programmes increase in number of
locations affected. Therefore, the newer programmes are more difficult and
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complex in two ways: from increased time pressure and from a larger number of
location to rollout to. Many of these programmes are not completed yet; it remains
to be seen whether the deadlines can be met. The trend in the years 1991-1994
indicates that the programmes will take two times longer than planned. An increase
in efficiency in running implementation programmes after 1994 cannot be deduced
from the decreased (planned) duration.
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Figure 5-14: Programme duration versus number of locations, over time
For three clusters of programme start dates

Budgets

In 1 1 out of 15 cases, exact budget figures were not available or not released by
the interviewees. The remaining four cases are listed in Table 5-12. All of these
programmes were still running when the interview took place.

Case
No.

planned
budget
(Mio DM)

Current
Budget
(Mío DM)

initially
planned
duration
(months)

currently
planned
duration
(months)

Number of
locations
affected

1 33 34 30 42 21
2 35 350 60 84 14

3 350 315 33 33 30

4 340 425 84 84 40

Table 5-12: Programme budget analysis

These cases do not contradict the logic that longer projects require larger budgets.
But the relation has several facets. Programme number 1 used a fixed-price contract
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with the company's main supplier of implementation support, to eliminate the
financial risks from time overruns. In case number 2, delays in adapting the system
had lead the team to reduce the functionality eventually delivered; the intermittent
solution was to replace existing systems first, and support any reengineered
processes later. This approach entailed a large amount of additional or corrective
work not budgeted for initially. The additional work was more expensive than in
other cases, because the company had relied on costly consultants to ensure
success.

In the remaining two cases, initial budgets were about equal, but case 4 was
planned to take more than two times longer than case 3 for approximately the same
number of locations. The main difference is that case 3 used a highly parallel rollout
plan with 1 2 concurrent projects, while case 4 followed a sequential approach with
only 2 concurrent projects. The programme with the highly parallel implementation
plan and the short implementation time stayed below budget, while the sequential,
long-running programme significantly overran the budget.

b) Budget and time restrictions for programme control

Budgetary and deadline restrictions define the degrees of freedom a programme
manager has when planning and staffing the projects. The question is how to best
use the restrictions when steering the programme; we will evaluate for proposition
PP-1, which looks at the two phases of innovation and rollout separately (see
chapter 4.3.1 bl. We analyzed the cost restrictions by asking for each of the two
phases for a score from the following ordinal scale:

1: success at all costs
2: limited budget
3: restricted budget; restricts approach to programme
4: tight budget; dictates approach

For time restrictions, a similar scale applied:
1: whenever you are ready
2: limited time
3: external deadlines restrict approach to programme
4: deadline dictates very fast approach

The evaluation resulted in the following median values for the Innovation phase:
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Median Interpretation of inedian value

Cost restriction 2 limited budget

Time restriction 3 external deadlines restrict approach

Table 5-1 3: Cost and time restriction in Innovation phase

The innovation budget was at least limited, because the programmes were all organized
as a project, with a clearly defined project budget. The deadlines were not defined
independently by the programme manager, but were driven by external circumstances,
such as the approaching year 2000 or the beginning of a new fiscal year.

We expect the medians for the Implementation phase to be significantly higher, i.e. the
restrictions tighter, because the programmes come closer to the end of their budget
and their deadlines, and overspending becomes apparent. In addition, we propose our
rule PP-1 (Cost and Time Restrictionl:

a) The innovation phase (visioning, software selection, test and pilot) should not
have a restricted budget.

b) The rollout phase should increase the cost and time restrictions only
moderately.

Rule a) is supported by table 5-13 above. On rule bl: the median values of scores for
cost and time restrictions were a follows:

Median In Innovation phase In Implementation phase

Cost restriction 2 3

Time restriction 3 4

Table 5-14: Cost and time restriction, by phase

The results from the sample appear to support our proposition, because the restrictions
in the Implementation phase are tighter by one level. We vaidated the proposition by
comparing the two samples of scores using the sign test (Daniel, 198, p.377ff). The
null hypothesis is that cost and time restrictions are equal in both phases; the alternate
hypothesis is that in the Implementation phase the restrictions are higher than in the
Innovation phase. Details of the statistical evaluation are given in Appendix G.3. For
cost restrictions, we conclude that our sample supports our proposed design rule
regarding an increase in cost restrictions. And we conclude that for deadlines, our
proposed rule is fully put into practice by the programmes surveyed. However, this
result may be strongly influenced by the current rush for implementing software
packages before the year 2000.
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5.4.2.2 Internal policies and procedures

Programme-internal policies and procedures help to handle complexity. They reduce it
through, for instance, standardization or the use of tools. They solve remaining, ad-hoc
problems through mechanisms provided by the company's problem-solving culture.

a) Methods and standards

All programmes except one used a pre-specified method of project management for
their implementation projects (n - 14). Ten of the case studies relied on an externally
provided method. In two cases, an internal standard methodology or an amalgamation
of external and internal methods was used. We conclude that our sample of cases
supports our proposed design rule PP-2 a):

a) Complicated programmes should use a method to standardize their approach.

The existence of a method in a programme does not necessarily lead to standardization
in the programme approach. Figure 5-16 illustrates, to which extent standardization
was achieved during the Innovation phase Ileft columns) and during the Implementation
phase.

s -----
6 ~-~ . .- -. .`----
4 . . . -.....-... . . . .

2
0

all mostly mxed mostly all
standard standard individual individual

~ Innovation phase ~ Irrplementation phase

Figure 5-16: Standardization in the Innovation and Implementation phases

The median classification is "mostly standard" in both phases. However, looking at the
Implementation phase alone, four programmes approached the last step in that phase
(the Post-Implementation Support) in a less standardized fashion than the rollout step.
No programme approached it in a more standardized fashion. A reason quoted by
several programme managers was that their project methods supported all programme
steps until and including the rollout, but not the post-implementation support. We
conclude that the last step in a programme, the Post-Implementation Support, generally
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lacks methodological support. This support needs to be developed.

We will investigate our proposition PP-2b f c) :
b) More complicated programmes should standardize their approach.
cl The more innovative programmes Ihigh level of integration) need to

standardize their approach more than others.

For the statistical treatment, see Appendix G.4. We found no support in our sample for
part b) of the proposed design rule, neither for the variety nor for variability variable.
Also, for integration complexity the frequencies in the 2x2 contingency table are evenly
distributed. We conclude that our sample supports part c) of our proposition.

bl Use of tools

The systematic approaches were supported by various tools on project planning,
project control, programming, and process modelling. The frequency distribution of tool
use is shown in Figure 5-17.

--88aifr --
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50'Io Sook

Planning Control Modeling Programming

Figure 5-17: Use of computer-based tools

Tools are not uniformly used. Planning tools are used in almost all programmes, but
only about half of those tools are then used in the subsequent project control tasks.
The recently introduced process modelling tools have found their way into half of the
programmes.

Is there a relationship between the use of tools and programme complexity? We
validated our proposed rule PP-3 on the complete use of tools for planning, control and
programming against our sample. We found that our sample does not fully support that
the more complicated programmes use the complete set of tools to a larger extent; this
is not the case either for variability, and even less so for integration. For details, see
Appendix G.5.
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Reference Models

Only two programmes used reference models. They were the most recent ones;
reference models were introduced by the package vendors only a few years ago.
Therefore, we were not able to test our proposed rule PP-4 a) against our sample.

Conference Room Pilot (CRP)

A CRP had been used in 800~0 of the programmes. These 800~o are on average equally
complex as the remaining 200~0. Therefore, we cannot say that the use of a CRP
increases with programme complexities. This supports our proposed rule PP-4 bl.

Workflow

None of the companies had used workflow mechanisms before. In their programmes,
570~0 of the companies introduced workflow mechanisms for the first time, with the
help of functions in the package; for 750~0 of them, the workflows did not extend
beyond the borders of an organizational unit. We validated our proposed rule PP-4 cl,
that the programmes with higher integration complexity should use workflow tools
more than other programmes. Our sample of cases only weakly supports this rule. The
reason may be that programme managers don't recognize a high level of integration in
their programme, and the appropriateness of workflow tools to tackle that influence.
For details, see Appendix G.5.

cl Problem solving culture

Hauschildt points out that programmes can be managed by plans, policies and tools,
but not by prescribing a certain problem solving method (Hauschildt, 1997, p.3651.
Ad-hoc problems are dealt with based on the overall problem solving culture in a
programme. On one extreme, it can be very "deterministic" (specialized, fully
controlled, top-down, planned in detaill, on the other extreme it can be very "organic"
(flexible, informal, decentralized, with two-way communication). We defined a
deterministic planning approach as one which agrees that an

- optimal methodology exists
- change can be determined beforehand
- unplanned steps must be avoíded
- plan procedures in full detail

We asked the programme managers to rate the problem solving culture of the
organization and the programme for each of the four principles above on a scale of 1
(deterministic) to 5(organicl. We then combined the individual scores (from 1: clearly
Yes to 5: definitely No) for each one of the characteristics above into an overall
average score. The median score was 3(n - 141.
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Figure 5-18: Problem solving culture for planning and control

5.4.3 Planning

al Planning approach: perspective planning

Perspective planning means to plan in detail only for the projects and milestones in the
next 6-12 months, and in larger milestones or projects for the time thereafter. In our
sample, 570~0 of the cases used perspective planning, while 430~o planned the
programme in detail until the end (n - 14). Programmes running longer than the average
30 months used perspective planning more often than the relatively shorter ones.

b) Implementation strategy and rollout ptanning

How did the programmes cope with sequencing the rollout of the innovations to the
sites affected? A"Big Bang" strategy would visit each affected site at once, and
introduce all technical and organizational innovations at once. A„phased"
implementation strategy would roll out functionality in steps: as a"slim Big Bang"
(limited functional changes, at all sites) or as a"phase-based" strategy (all functionality
to selected sites only). In this section, we will first assess when a programme can
"afford" a full Big Bang. We will then analyze preferred options for a"slim Big Bang"
by looking at how limited the newly to introduce functionality is, namely whether the
initial innovations are primarily operational or technical in nature.

Maximum and recommended number of parallel projects

Figure 5-20 shows the frequency distribution of the number of parallel implementation
projects (n - 151. The maximum number of parallel projects was 12.
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Figure 5-20: Number of parallel implementation projects in the programmes

Not surprisingly, the number of parallel projects increases with the number of locations
affected (see Figure 5-211.

14

12

~ 10
d
'S 8
á
m 6
m
á 4

2

0

--~-~.-.. - ...............~.. - ~.~...-.~

~~~,~~~,....m- ~ ~~.....~~~~
~

~
..~:-~ --~.-.......~.~- wi

' N
~ ~ ~...W -.-.~~,~- ~.-.~..~..-..r.-

-...-~.- ... ~-....... -.. . . ....-..
~

0 50 100 150
Number of locations

Figure 5-21 : Number of locations and number of parallel implementation projects
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Choice of implementation strategy

The programmes with few implementation sites tended to realize a Big Bang strategy,
as the following graph of our "parallelity indicator" illustrates. The parallelity indicator
is computed as the ratio of the number of parallel projects and the number of sites, not
counting the pilot site. It is 1.0 for a Big Bang, and 0.0 for a sequential implementation
plan.
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Figure 5-22: Parallelity indicator and number of sites

According to the programme managers interviewed, the choice for a fast
implementation may follow external pressures, for instance, the Year2000-problem, or
the need for quick support to fast changing business needs, but also because skilled
resources are available, sponsorship is felt to be strong and a"scope creep" regarding
system changes is to be avoided. Other factors that drive the feasible extent of
parallelity are the number of sites affected, or previous experience in ERP
implementations. These are aspects of variety in the programme environment
complexity, as captured in our proposed rule PL-1. Using 2x2 contingency tables, we
find that programmes with high variety run many parallel implementations. See
Appendix G.6 for details, and Figure 5-23 for an illustration. We conclude that our
proposed rule is weakly supported not just for variety, but also for integration.
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Figure 5-23: Parallelity in the programmes

The two exceptions (see lower right hand corner of Figure 5-23) were programmes
which used a sequential implementation approach despite a high variety. They were not
very successful in their implementation efficiency; they were the two longest-running
programmes with the largest budget overruns.

Implementation Route

In the case of a"slim Big Bang", also in combination with a"phase-based" strategy
(see section 4.3.1 c on an explanation of different rollout strategiesl, the programme
manager has to decide which innovations to concentrate on in the first round of
implementation projects: the new IT system or the new procedures. In the first case,
the new system would support the current operational procedures and a few new ones;
in the second case, the new procedures would be supported by the current application
systems and parts of the new one. This is the question of the "implementation route",
which is

- technology-driven, if the programme introduces IT-changes first, or
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- business-driven, if the programme introduces organizational changes first,
or a mixture of both.
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Figure 5-24: Implementation routes ( adapted from Joustra, 1 994, p.1 701

In our sample, most programmes favoured a technology-driven route; three
programmes were pure systems replacements. The routes were distributed as follows:

Figure 5-25: Frequency distribution of implementation routes

For programmes with little integration complexity, the new system will be a
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replacement of the existing ones. Increasing integration complexity will introduce the
need for more organizational changes. Managers of the most complex programmes
commented that because of the complexity they had to go the middle route. Figure 5-
26 illustrates that this effect is indeed present in our sample: only programmes with
little integration needs went a mainly or purely technical route.
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Figure 5-26: Implementation route and integration indicator

We conclude for our sample of programmes that with increasing integration
complexity, the organizational changes were implemented together with the technical
changes; a pure systems replacement was less appropriate. We conclude as a rule for
choosing an implementation strategy: when a pure Big Bang is not possible and a
"phased" implementation strategy becomes necessary, then a„slim Big Bang" should
be preferred over a„phase-based" approach (see section 4.3.1 c for an explanation of
different strategies). The „slim Big Bang" should be preferred because it introduces a
limited amount of new processes and the related system functionality to all sites at the
same time; this provides the increased integration across functions which is aimed for
in many implementation programmes, albeit for a limited scope of processes. A„phase
based" strategy leaves certain business units or processes without the changes that
others have gone through already; this would go agaínst our finding above.

5.4.4 Communication

al Transferring information to teams and users

Communication to teams and users was extensive in all programmes, according to their
managers. On a scale of 1(no information given) to 5(complete informationl, 500~0 of
the managers rated their programme a 4, and 500~o rated it a 5 ( n - 81. Of the four
managers who did not consider their communication complete, three added that the
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informatíon given was also partly political in nature, and not entirely honest.

b) Minimizing user resistance against change

The overall resistance levels were low, as one would expect in successful programmes.
Figure 5-27 summarizes the findings (n-8):
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Figure 5-27: Resistance levels

But, as several authors point out, to innovate successfully, the programme managers
has to be aware of what the programme is asking from the users (see Conner, 1 994,
or Hauschildt, 1997, p.140). We assessed how well the programme managers were
aware of the demands their innovations posed on the users (see Figure 5-281.
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Figure 5-28: Awareness levels in programme managers of resistance (n - 8)

All managers were eager to overcome resistance. They wanted to not just create
acceptance, but real commitment. All but one claimed to know how difficult the
upcoming innovations would be for the people affected, and how these staff would
usually react. Still, three out of eight were surprised by the extent of resistance they
actually encountered. And less than half of them knew how much more change people
could cope with, what type of resistance to expect next, and how to counteract it.

We conclude that the programme managers need to become familiar with the concepts
of staff resilience. In our sample, they were aware that the changes would create
difficulties, but they had little idea about the actual demands which the innovations
would pose on the staff. Only 250~0 of the programme managers claimed to be able to
judge the extent of staff resilience, i.e. knew how much more change the people could
cope with without showing signs of distress. These programme managers had
conducted one similar implementation programme before. Four other managers with
the same or more experiences (3, 4 and 9 implementations, resp.) were in doubt about
staff resilience or clearly said that they could not judge it. In the context of behavioural
change management, it is not enough to count on previous project experience of
programme managers.
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In an analysis of reasons for resistance, Witte discusses two types of barriers against
innovations: Not-wanting and Not-knowing (see Hauschildt, 1997, pp.135ff1. In our
case studies, we investigated the following measures against barriers to innovation:

- sponsorship by management,
- user involvement in all programme phases,
- finding the "hidden profile", and
- user training.

In the interest of keeping the interviews short enough to ensure the interviewees'
attention, we did not assess any further measures, such as a bonus scheme based on
project success or performance improvements, or key performance indicators that help
to track innovation success.

Sponsorship

In more than half of the cases, sponsorship was very active at all company levels. On
the other hand, in a third of the cases, it was "lip service"" only.

Figure 5.29: Extent of sponsorship

Regarding our proposed rule CO-1, which states that in particular in high-variety
programmes, measures need to be taken to ensure management sponsorship. In our
sample, we found that in 940~0 of such programmes there were complaints about lack
of sponsorship. In contrast, in programmes of low variety, only 9olo complained about
sponsorship. For details on the 2x2 contingency table, see Appendix G.7. We conclude
that the extent of sponsorship given in our sample set of programmes was sufficient
only in the low-variety cases, but not in the high-variety ones. Highly complicated
implementation programmes needed more active sponsorship than currently given.
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User involvement per phase

The extent to which the user departments were involved in project work was assessed
using a scale of 1(not at all) to 5(in all tasks). The median values were 3.5 for the
Innovation phase and 4 for the Rollout phase (n - 91. The latter value is high,
considering that an involvement in all tasks (i.e. a score of 5) was outruled by several
programme managers as too high; it was considered impractical and even
counterproductive.

Finding the "hidden profile"

Studies by Stasser (see Hauschildt, 1997, p. 169) indicate that groups tend to focus
on topics that all group members know well. Team members tend to avoid discussing
topics that other members don't know much about. The "hidden profile" of group
members increases the barrier of Not-knowing. In our sample of case studies, the
programme managers were asked if team members actívely tried to find out what other
team members didn't know, and talked about it. The answers were given on a scale
of 1(Yes, definitely) to 5(No, definitely notl. The median answer was 3. We conclude
that the programme managers should be made aware of the "hidden profile"-effect.

Localized user training

The programme managers were asked to rate the localization of the training on a scale
of 1(purely local trainer, language, material) to 5(purely centrall, and the specificity
of the training between 1(based on user's prior knowledge) to 5(based on generic
materiall. Of the eight programmes assessed in this respect, two followed both
advises completely (scores of 1) and the remaining 750~o at least to a large extent
(scores of 21. We conclude that end user training should be run locally and be based
on the users' prior knowledge.
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5.5 Alignment

As the rollout comes closer, the users and their management are increasingly exposed
to the system (from a Conference Room Pilot, the pilot implementation, or a completed
projectl. Resistance against the foreseeable innovations arises, and change requests
are raised. This is the time for atignment.

Alignment in this context is the negotiated process of deciding whether to adapt the
current local operations to those required by the new system, or the new system to the
operations as intended by local management, or both. In this section, we will assess
some of the mechanisms of this process, and to which extent they are affected by
programme complexity.

The alignment process is controlled by the Policy and Procedures elements of
programme management. The following elements will be assessed in turn:

a) Policy setting by the sponsor
bl No-change policy
c) alignment organization.

a) Policy setting by programme sponsor

We saw in section 5.3 on variability that in 780~0 of the programmes, the
implementation projects had the freedom to redefine the new operational procedures
Isee Figure 5-30 belowl. At the same time, goals and objectives changed in only 22oIo
of the programmes.

100oIo
80oIo
60oIo

400~0
20oIo

Oo~o

programme goals scope of system scope of definition of new
8 objectives functions process operational

innovations procedures

Figure 5-30: Extent of (reldefinition after the pilot
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The question is whether programme management was allowed to accept changes to
the system, programme scope or procedures that had an effect on programme goals.
In our interviews, we asked how important it was to senior management that the
programme produces deliverables exactly as originally envisioned. Figure 5-31 shows
the results:

irrelevant nice to desirable ~ery
ha~e important

crucial

Figure 5-31 : Attitude towards requirements adherence

There was no middle ground on the push for requirements adherence; either it was very
important, or just nice to have. In practice, 6 out of 8 programme managers perceived
it to be at least very important. This includes the one programme manager who, at the
end of the programme, regarded goal adherence as irrelevant. In the beginning, he had
looked at it as highly desirable, but had given up fighting for it. He claimed that it was
impossible to put into practice, given the complexity of his programme. In our
complexity scores, his programme scored a maximum on variety, and average on
integration and on variability. We proposed in our rule AL-1 that with high variety,
alignment measures should increase, because goal adherence becomes increasingly
difficult and unlikely, the more stakeholders are involved in the programme. Our sample
of case studies lends sufficient support to our proposed rule. For details, see Appendix
G.8.

b) No-Change policy

The "No-Change-policy" involves suppressing changes to requirements and changing
operational procedures instead, in order to implement the system as piloted. We will

test two indicators of this policy and compare them to the extent of complexity in the
programme:
(1) number of high-priority change requests at any point in time during the rollout
(2) extent of redesign in local rollout projects compared to the pilot system.

Figure 5-32 shows the scales and the frequency distribution for these two indicators
(n - 13).
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Figure 5-32: Open high priority change requests, and extent of redesign

More than a third of the programmes had more than 10 high priority change requests
at any time, and more than 100~o redesign to the system. We assessed our rule AL-2,
according to which deviations from a No-Change policy will be more difficult to avoid
in high variability programmes than in others. We found that our sample supports our
proposed rule. In all low-variety and low-variability programmes, the deviation from the
No-Change Policy was low, while in half of the high-variety programmes the deviation
from the No-Change policy was high (see Appendix G.8 for deailsl-

c) Alignment organization

The alignment was organized as a mix of information gathering (reviews) and direction
setting ( steering committees, budget restrictionsl. There was little institutionalízation
of alignment, for instance, in central teams or in making the company a learning
organization ( see Figure 5-331.
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Figure 5-33: Alignment organizations

High integration complexity and variability lead to an increase in requirements changes
and therefore a need for alignment. We proposed in our rule AL-3 that a successful
programme of high variability or integration complexity will use more organizational
means for alignment than programmes of low such complexity. We found that our
sample supports our proposed rule for integration complexity only Isee Appendix G.8
for detailsl.
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5.6 Learning

This section assesses the extent of organizational learning that was installed by
programme management in our sample of cases. We will investigate

- mechanisms of learning
- organizing for learning.

5.6.1 Mechanisms of learning

a) Avoiding incomplete learning

Kim defined three types of incomplete learning, for each of which we defined two
factors against incompleteness (Kim, 1994, p.50ff1:

Type of incomplete learning Factors to avoid incomplete learning

Situational learning User training includes conceptual
training

Procedure flowcharts were used to
illustrate the task workflows

Fragmented learning Conference Room Pilots were used

Process models documented the new
operational procedures

Opportunistic learning Prespecified systems avoid bypassing
the new standards and values

Prespecified operational procedures

Table 5-34: Factors to counteract incomplete learning

Each factor was rated regarding the extent to which it was implemented in a given
programme, on a scale of 1(clearly no) to 5(clearly yes). The median score was 5,
with an average of 4,0 across all factors. The most frequently implemented factors
were:

- Prespecified system
- Conceptual training
- Conference Room Pilot

In the eyes of the programme managers, the most important of the factors were the
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Conference Room Pilot and prespecified procedures.

We conclude that all three types of incomplete learning should be dealt within complex
implementation programmes.

bl Practicing single loop learning

We assessed the level of single loop learning by combining in one indicator, the extent
to which the following learning measures were used:

- re-use of plans, documents etc.
- bringing in persons from outside the team to help solve a problem
- use of internal or external consultants
- use of reference models.

The results are shown in Figure 5-35:

use of consultants - - ~ 3~0

re-use of plans, docu etc. e~o' 73010

txing in others 61010

~

use of reference models ~ 20010 ~~
~

Figure 5-35: Single loop learning indicators (in percent of use)

In 930~0 of the programmes, external or internal consultants were used. The distribution
is shown below.
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Figure 5-36: Use of consultants

The external consultants stemmed from the software supplier, from independent
consultancy agencies (e.g. KPMG, PwC) or from systems integrators (CSC Ploentzke,
Andersen Consultingl. Programme managers commented that the role of these
consultants was not only to temporarily add manpower and software-specific
knowledge to the project, but also to instil systematic approaches and Best Practice
in new business practices to the programme. This was done by providing
implementation methodologies, reference models and tools, such as SAP's Business
Navigator, Baan's DEM-tool or Oracle's AIM-methodology.

We found that programme managers were strongly in doubt whether there exists an
optimal methodology. We asked the programme managers to rate on a scale of 1
(definitely not) to 5(definitely yes) whether they felt there was an optimal
methodology. Six managers provided answers; four rated it a 1 or 2, one was
undecided, and one said: "probably yes, but I don't know of one".

Consequently, the programme managers used single loop learning through simulation,
piloting or trial-and-error, when solutions were not provided by methods or best
practice. We assessed those learning patterns in relation to the five programme phases.
The results are illustrated in Figure 5-37.
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Figure 5-37: Distribution of single loop learning types per programme phase

Naturally, prototyping played a dominant role during Build á Pilot. In the Post-
Implementation Support phase, the programmes used a trial-and-error approach,
presumably because the methodologies do not support that phase, as we saw in
chapter 5.4.2.2a on Programme Management. In the remaining phases, the learning in
30oIo of the cases was driven by external input, namely by copying best practice. In the
remaining 700~0, the trial-and-error approach dominated the most systematic
prototyping or simulation during the innovation phases of VisionB~Selection and
Implementation Planning. During the rollout, however, the trial-and-error was reduced
to 140~0.

cl Practicing double loop learning

The assessment of the extent of double loop learning focused on four indicators, from
programme approach, change management and problem solving in the project teams:

- use of the pilot to review implementation approach
- line management to challenge current operations
- finding underlying reasons for problems
- finding out what others don't know lavoiding "groupthink")

These indicators were prevalent in the literature and the two pilot case studies; others
were not assessed, in order to keep the interviews short. We asked the programme
managers to rate on a scale of 1(definitely not) to 5(definitely yes) whether the above
aspects of double loop learning applied to their programme.

The results of the indicators are illustrated in Figure 5-38:
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Figure 5-38: Prevalence of double loop learníng (1 -no, 5-yes)

The results indicate that double loop learning was in place except in change
management, because in the majority of the programmes line management didn't
challenge current operations.

We conclude that for successful complex programmes, double loop learning needs to
be practiced. Companies rely heavily on external support and sources to instil know-
how. There are mechanisms in place to take this know-how on board, to improve on
it through double loop learning and to avoid incomplete learning. But programme
managers doubt whether there exists an optimal method. In their problem solving, they
use learning mechanisms like piloting, simulation or trial-and-error in addition to
adopting externally provided best practice and methods. Trial-and-error dominate the
innovation phases of VisionB~Selection and Implementation Planning, while the more
systematic simulation and prototyping prevail in the Piloting and Rollout phases.

5.6.2 Organizing for learning

The following aspecis of knowledge management work were considered important;
their importance was rated on a scale of 1(not relevant) to 5(essential).
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Figure 5-39: Importance of knowledge management aspects
(1 - irrelevant, 5 -essential)

But only in 27oIo of the cases, knowledge management was institutionalized in the
implementation programmes, for instance, as part of a Center of Excellence for
software development in the holding company (in 1 30~0 of casesl.

It should be noted that by organizing for learning a company does not automatically
become a"learning organization". This paradigm was pioneered by Peter Senge (Senge,
1990) and expanded in (Senge et al., 1994). Only one in seven claimed to be in a

"learning organization", even though they actually employed some of its disciplines. For
instance, mental models were taken into account by basing user training on prior user
knowledge, and incorporating conceptual training into it. The high degree of double
loop learning indicates that there was dialogue within the programme team and the

user community to help develop shared mental models. The existence of a clear vision
from the onset in most programmes, and the high degree of communication facilitated
the building of a shared vision.

We conclude that knowledge management mechanisms need to be in place, but that
they don't need to be institutionalized.
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6. Summary and Conclusion

6.1 Summary

In this study, we have answered the following research questions:

Question 1:
What factors contribute effectively to success in a package implementation
programme?

Based on a qualitative analysis of two case studies and a literature review, we
identified 64 success-relevant factors. They were rated as to their importance
by a panel of eight experienced programme managers. All but two factors were
considered important.

lt was expected from the literature and the case studies that not every factor applied
equally well in every programme. To find out more about which success factors apply
when, we needed to answer the following questions:

Question 2:
Can we understand and conceptually describe successful programme management as
the direct result of the implementatíon context?

We developed a conceptual model of a package implementation programme. It
was refined into a theory of design of programme management in complex
implementations. The theory contains proposed rules that apply depending on
which type of complexity in the programme's environment is high (variety,
integration or variability).

Question 3:
How should programme management be organized best to handle implementation
complexity and lead the programme to success?

Applying the rules proposed in our theory, would help in reaching success. To
support this claim, we validated the rules against 15 case studies of successful
implementation programmes.
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6.2 Discussion

Discussion of success factor lists

The list of 64 rated success factors (see chapter 3.4) is a good starting point for advice
on how to organize and run a complex programme. The validation through a sample of
1 5 cases has lead to the following suggestions:

1) Finding the right programme manager: programme managers should have experience
with similarly complex programmes (in sample: true for 800~0 of programme
managers, but not for the highly complex programmes). For highly complex
programmes, the lead time for identifying an appropriate programme manager is
likely to be longer; it will be more difficult to find one.

2) Concurrent programmes: It is very likely that similar programmes are running at the
same time (in sample: 750~01.

3) Completeness of programme organization: The programme management organization
should include:

- Programme Manager
- Programme Sponsor
- Steering Committee
- User Representatives
- Coordinator to the external supplierls)
- Coordinator across projects
- Coordinator for an efficient implementation process.

4) The programme should use a methodology (rule PP-2a; in sample: 1000~o did, except
for the last step, the post implementatíon supportl.

5) The use of tools should include tools for programme control and for modelling (in
sample: 500~0; rule PP-3: growing need with increased varietyl.

6) Conference Room Pilots should be used irrespective of complexity.

7) The maximum number of rollout projects that can be run in parallel was 12. A good
indicator for the „ideal" number is the variety in the programme environment.

8) Implementation strategy: With increasing integration complexity in a programme,
the business and technical changes should be done at the same time, in place of
purely replacing the systems first. If a Big Bang is not feasible, a„slim Big Bang"
(limited functionality and process changes in all sites) should be favoured over a
„phased" approach of implementing all the new functions and processes in one
business unit or site first.
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9) Communication with users should be complete and honest (in sample: 500~0).

101 Programme managers may lack awareness of the users' resilience, i.e. their
capability for assimílating change without showing symptoms of distress (in sample:
750~o were lacking this awarenessl. They should be trained appropriately.

1 1) In complicated programmes, the programme manager should make a special
effort in gaining sponsorship not just from one sponsor, but from all stakeholders
involved (in sample: with increasing variety, significant reduction in sponsorship
effectivenessl.

12) High user invo)vement throughout the programme should be guaranteed (in
sample: 570~01.

13) User training should be localized, including material, trainers and examples (in
sample: 1000~01.

14) The adherence to (original) user requirements gets more difficult as the variety
increases. Tools for requirements tracing are currently being developed (for a
survey, see the articles in Communications of the ACM, Vo! 41, December 1998.

15) Prominent ways to organize for alignment are:
- review at the end of the design phase
- Steering Committee
- Review of customer demands
- Regular new software releases from the central programme team
- Review after each implementation project.

16) Factors for avoiding incomplete learning are to use
- a prespecified system
- conceptual user training, in additional to hands-on training
- Conference Room Pilots.

171 Prominent forms of single loop learning are to
- re-use plans and documents
- bring in others from within the company
- use external consultants.

18) In the absence of an optimal implementation programme methodology, learning
should occur through

- simulation
- prototyping or piloting
- adoption of best practice

19) There was widespread awareness for double loop learning in the cases surveyed.
Prominent measures were
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find underlyíng reasons of problems
use a pilot to review your approach.

Discussion of validated rules

The validated rules are summarized below.

Rule Variety Inte ration Variability
PO-1 : Pro ramme or anization
PO-2: Pro ramme leader experience " ' "
PP-2a: Use of inethod " '
PP-2b: Standardization of approach ` ' "
PP-3: Use of tools: lanning etc. "
PP-4: Use of tools: workflow (t)
PL-1: Parallelity " "
CO-1: Sponsorship - "
AL-1 : Requirements adherence "
AL-2: Deviation from No-change polic " '
AL-3: Alignment mechanisms "
Legend: ': rule is particularly relevant when this type of complexity is high

Table 6-1: Validated rules in relation to type of complexity

We note that programme organization should be complete regardless of programme
complexity. Most of the design rules are driven by the programme's variety. Integration
plays the second-most important role as an indicator for the importance of a rule in
engineering a programme. This suggests to assess the variety and integration before
embarking on a new package implementation programme.

The more complex a programme, the more structured it needs to be. The programme
manager's experience, the programme's methods and standardization, and its
maximum number of implementation projects all need to increase with increasing
variety and integration. The same holds true for sponsorship: it decreases as variety
increases, and therefore needs to be emphasized more.

Discussion of alignment aspects: the implementation process is more important than
the product

We have found in our analysis of goal changes and requirements adherence that
implementing innovations is not simply a matter of deciding for new methods and tools
upfront, and implementing them afterwards. Rather, due to user resistance, it is an
iterative process which allows changes to the programme goals and scope, and
finalizes operational procedures during the rollout. This is reflected in our model as a
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feedback loop into programme management (compare Figure 4-3 in section 4.21.

We found that the more challenging the programme goals (i.e. high integrationl, the
more alignment mechanisms need to be put in place (see rule AL-31. The use of these
mechanisms, however, is then driven by programme complexity Ivariety and variability,
see rules AL-1 and AL-21. In short:

Alignment should be organized for integration needs, and controlled for level of
complexity.

But our conceptual model is rather simple regarding the dynamics of implementing
innovations through package implementations. It could be refined regarding the iterative
alignment that takes place in implementation programmes, and be used to derive
success factors for preserving consistency during the alignment.

Not every vision, pilot or system will be realized exactly as originally planned. But
shortcomings can still be turned into a success, when the programme learns from them
and adjust to them. If the new system is changed through system change requests
during rollout, then programme goals may need to be modified accordingly in order to
preserve consistency. Alignment needs to set in, to change expectations about the goal
outcome, and preserve the goal adherence by "moving the goal post". In that case, the
programme would still be a success, even though the original goals were not reached
(but the new ones werel. However, if proper alignment does not set in, inconsistencies
between (strategic) goals (as perceived by sponsor) and actually implemented
loperational) procedures are possible.

We therefore propose that in complex, innovative implementation programmes, there
ís a need to go beyond requirements tracking on a level of system functions and
operational procedures, as described (Jarke, 1998), (Ramesh, 1998) or (Dbmges,
1998). Requírements tracking should be augmented by goal tracking, i.e. to track if the
finally implemented new procedures, skills, and systems are consistent with the
strategic programme objectives. This could be done through a consistency assessment
based on our organizational model, and described in diagrammatic form using our
change-of-scope diagrams Isee Appendix C1.
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6.3 Further Research

al Complexity Assessment

For the practicing programme manager, it could be helpful to have a pre-formated
complexity assessment. Such an assessment would be similar to the checklists
suggested in Ahituv et al (Ahituv, 19991, Cash et al. (Cash, 1992, p.421 ff) or Martin
IMartin, 1993, pp. 247-2501. However, neither Cash nor Martin indicate success
factors as a result of the use of their checklists. The work cited by Cash et al. is not
based on a theoretical framework, but on experience from successful as well as
unsuccessful projects.

The assessment sheet could be used
- as a basis for a risk assessment, by comparing our success factors against the

planned actions for risk management and contíngency planning in a given
programme, or

- for an improved schema to estimate manday efforts for future programmes.
First, one would compute for past implementation programmes a relationship
between their complexity on one hand and their duration or budget on the other.
The relationship is characteristic for that company's performance. The
relationship can then be used to estimate the personday efforts for future
projects, based on a complexity assessment for those future projects.

bl Refining the research results

This study was single-periodic, and therefore very limited in assessing cause-effect
relationships. We did not have the data material to develop the multi-periodic analysis
of two case studies any further than what was described in Appendix C. A multi-
variate statistical analysis through regression analysis or factorlcluster analysis of the
relation between complexity, programme management and success indicators is likely
to yield a more elaborate picture than in our study. The high number of variables in our
constructs of programme management, complexity and success lapproximately 45)
would have required a minimum number of 135 cases in our sample; Rickert points out
that the number of cases should be three times as big as the number of variables
(Rickert, 1995, p.1 57ff). This turned out not to be practical, as the pretrials showed,
because many prospective interviewees would simply not agree to a 1.5 hour
interview. Alternatively, completing a 12 pages questíonnaire, distributed by mail,
would take almost as long, and was therefore not considered feasible.

We propose to approach societies of IT professional in The Netherlands INGI1, Germany
(GI) or the United States (ACM1, to take the research idea on board, and to refine the
questionnaire in one of their working groups.

252



c) Relationships with implementation success

This study did not assess the relationship between programme management and
success, as done in, for instance, (Martin, 1993), or (Heck, 1993), because it lacked
access to programme managers of unsuccessful programmes. However, the
questionnaire would be usable with minor changes to assess questions like:

Does learning correlate with success?
Does a Conference Room Pilot increase success?
Were the programme management tools used properly, and did the use of tools
help to increase success?
Does integration complexity correlate with success? In other words: can we
extend Martin's proposition (for PPS implementations) that the more offensive
a change agenda, the more successful the programme (Martin, 1993, p. 210).
Does a higher number of external project team members make it more
successful?

An evaluation of these questions could be included in the research suggested under b)
above.

dl Post-implementation support

Our study indicated that user acceptance rises drastically after several months of
"handholding" after the cut-over. But the methodological support for this mission-
critical phase is very limited. It may be overlooked easily. We suggest that further
research be done to find indications on how to extent existing software engineering
methods by a systematic treatment of this final post-implementation step.
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6.4 Conclusion

Managers of successful package implementation programmes use many of the
success factors mentioned in this study. This study adds to the published
approaches of managing package implementation portfolios, as in, for instance,
(Austin et al., 1999, p.16) or (Ahituv et al., 1990, pp.93-991. It goes beyond the
approaches found in the literature, and the heuristics and common sense knowledge
employed by practioners:

- We looked not only at the static complexity of the programme environment
(„variety"), but also at the dynamic complexity durin9 the programme
(„variability"1, and the extent of change to be attempted („integration")

- We proposed rules on programme management that were based on a
conceptual model of programme management, with clearly defined
constructs and variables,

- A qualitative approach Icase studies and theory) was amended by a
quantitative approach; the latter allowed to validate the proposed rules.

A drawback was that the sample of case studíes was small and not random,
because only successful programmes in at least the Logistics function of an
enterprise were selected. However, the conceptual model is not restricted to
packages in Logistics alone; the model and the questionnaire could easily be
generalized, in particular regarding the Integration Model. And when we límit
ourselves to a modelling for pragmatic purposes, rather than analytical
completeness, our conceptual theory on programme management is a first step
towards a practical programme management method. But it is only a first step.
More differentiation is needed, to find out more about the relationships between
programme environment and applicable success factors.

Still, we hope that this research will find its way into the daily practice of
programme management in complex environments, and be useful there, based on
a raised awareness of influences from the programme environment and its
dynamics.
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APPENDIX A.1

Organizations and organizational models

Basic definitions

The organizational models dealt with in this study describe elements of an
enterprise (the "organization" in its widest sense) and its environment, that are
affected by or otherwise relevant to a package implementation.

The contextual and transactional environment of the enterprise consists of
suppliers, customers, work force, financial institutions, governments, competitors,
and the natural environment. The environment affects the enterprise through variety
and changes in technology, values, ecology, information supply, globalization and
complexity (see the "strategic star", in (Steger, 1992, pp. 72-77)). The physical
elements of an organization are people, tasks, goods (machines, products) and
information. They are combined into a goal-oriented structure, by a division of
labour and by coordination.

Some other characteristics of an organisation need to be kept in mind with respect
to organizational change and package implementations:

One needs to differentiate between the formal organisation, as explicitly
formulated in organisation charts, job descriptions or written procedures, and
the informal organisation, which forms the complement to the formal
organisation, as the result of individual social behaviour. The informal
organisation may in turn be separated into an official one, which is in line
with the spirit of the formal organisation, and the "unofficial" one, which is
not. Thus, when analysing an organisation, one must describe the actual
organisation, not just the formal or official one, and how well they are
harmonized.

The working of an organisation is goal-oriented, and may be guided by a
strategy. The goal is sustained success in a changing environment, leading
to an adapted policy and strategy of the organisation, which gets broken
down into a strategic and finally operational planning. According to Chan-
dler, this changes the organizational structure as well: "structure follows
strategy" (quoted from (Bleicher, 1989, p. 142)).

On the other hand, a given (formal and informal) organization will influence
the thinking and decision-making of the strategy-setting management, such
that one could reverse Chandlers quote into "strategy follows structure".
Ideally, structure and strategy influence each other, to a great extent
determined by the history of the enterprise. It has accumulated economic,
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human and technical potentials and skills (knowledge pooll, and developed
norms, shared values and characteristic ways of treating each other (style).

These ("soft") factors together form the corporate culture. One could
summarize: "Strategy and structure follow culture" IBleicher, 1989, p. 144),
(Schein, 1985, implicit in chapter 141. Culture also affects information
systems that support the organization's structure and strategy. Any software
implementation, not just for logistics, will have to make the systems fit with
the structure and the culture of an organization.

Existing organizational models

We have identified five organizational models that address most of the aspects
above, and form candidates for use in our case description and success factor
analysis:

a) the 7-S-Framework (Peters, 1992; Pascale, 1990),
b) the MIT90s Framework (Morton, 19911,
cl the Burke-Litwin Model,
d) the de-Schepper Model and
el the Systems view.

All models look at the organization as a socio-technical system. They address, to
varying extents, five interrelated elements: people, tasks, technology, culture, and
structure. To improve the performance of an organization, one has to introduce
changes to the five components. The frameworks stress that its components are
interdependent; when changing one component, e.g. information technology
through a package implementation, alterations to other components need to be
considered as well.

al The 7-S-Framework

The 7-S-Framework was developed for McKinsey 8~ Co. in the mid-70s as a
consulting tool and checklist of 7 categories to pay attention to when analysing an
organization. Prominent players in the development were Tom Peters, Robert
Waterman, Richard Pascale and Anthony Athos; they have since described the
framework in several publications, for instance (Peters, 1992) or (Pascale, 1990).

An analysis would focus on the following factors:

Strategy
Medium- to long-term goals, and measures to reach them, leading to the
allocation of the firm's scarce resources.
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Structure
Functional organisation lorganisatíon chart, functional entitiesl, with roles
and responsibilities, and rules on how the entities are tied together.

Systems
Information flow and decision processes, whether paper-based or not, with
the planning, information processing, and control systems to support the
processes. These may be formal or informal.

Staff

Style

Describes the key qualifications and behaviour of the personnel (e.g. engin-
eering culture).

Management style; cultural style of treating each other in the organisation.
Shared values I superordinate goal

Shared norms, values and guiding concepts to which an organisation and its
members subscribe.

Skills
Key competencies and capabilities the organisation is good at, and set it
apart from the competition. Pascale points out that Skills are largely a
product of the other six factors; to achieve them, the other factors must be
fine-tuned accordingly (Pascale, 1992, p. 431. This is particularly important
because an organísation's decisions are largely determined by its skills.

bl The MIT90s Framework

The MIT90s framework is an outcome of the MIT's 1990s Research Program, and
is described in (Morton, 1991). The framework shows the five forces in an
organization that are influenced by the current impacts of IT. The forces are:
technology, individuals and roles, structure, management processes, and strategy.
In addition, the framework shows the external technological and socioeconomic
environments, beyond the organization's boundary.

1. Technological environment
In the past decades, IT was used to support (automatel and later change the
business and to gain a competitive edge; new developments were exploited
(technology pull) and became a must to stay competitive Itechnology pushl.
The current trends from IT are: compression of time and space, expansion
and transformation of stored knowledge, and increased flexibility.

2. Socio-economical environment
IT is not just changing a firm's competitiveness, it also alters how enter-
prises compete. Networks enable a stronger collaboration among firms.
They may mutually agree to participate in a value chain; the automotive
industry and their suppliers are a prime example. They utilize common human
resources, or join to offer complementary products andlor services.
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In dealing with both types of environments, the firm must adapt its organization to
the changes described, and at the same time keep the altered strategy, structure
and systems in line. The most important pre-conditions for successful
transformations are:

- to define and communicate a clear vision,
- to align the organization's corporate strategy, information technology and

organizational dimension,
- to have a robust information technology infrastructure in place, and
- to create a culture of investing in new skills, creating ownership of the

changes and adapting management process (including for the management
itself) which can in the end give all users a sense of empowerment and
responsibility (Morton, 1991 , p.21).

The MIT90-s model is not a generic model of organizations, but geared towards
adaption of technology (IT andlor manufacturing). The model is still relevant in the
context of this study, because the implementation programmes this study is dealing
with are main drivers for the technological adaptations.

cl The Burke-Litwin Model

The Burke-Litwin Model (Burke, 1991) provides an analytical framework for organiz-
ational change. It contains factors that in the end contribute to organizational and
individual performance, and must be managed well, in order to achieve good
performance again after the changes.

The Burke-Litwin model has proven to be very practical in analyzing elements of
change and their causal relationships; examples are described in (Goodstein, 19911,
(Burke, 1 991), and (Bernstein, 19891. The aim of the model is to show empirically
proven cause-and-effect relationships between factors, to help in planning and
managing organizational change.

dl The de Schepper Model

The de Schepper Model describes the elements of the logistics structure in an
enterprise. It contains four aspects of logistics, that have matured over the past
50 years and laid the basis for an increase in effectiveness and efficiency in
logistics. It is a fairly recent model, that compared to the models above, puts more
emphasis on the role of cross-functional (business) processes for understanding and
optimizing an enterprise.
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Figure A1-3: The de Schepper Model (adapted from (de Schepper, 19911)

The elements of the model are defined as follows:

Organization
refers to the structural organization and Human Relations issues, like

- organization structure,
- locations,
- tasks, roles, responsibilities, on strategic, tactical, and operational

levels
- number of staff, level of education, salary levels, and
- corporate culture.

Meihods and Procedures
refer to methods of management and control in logistics, developed over the
past 50 years, such as

- Material Requirements Planning (MRP I),
- Distribution Requirements Planning (DRP I1,
- Distribution Resources Planning (DRP II), or
- Just In Time (JIT).

These methods served different logistics functions in an enterprise; each
method was supported by computer programs.

Information
refers to information systems that support the logistics functions and their
methods. Batch-oriented custom-built systems are currently being replaced
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by onlíne-operated standard packages; they allow real-time data access,
decentralised support to distributed operations while maintaining central
planning functions, and communication of information systems with those
of suppliers and customers.

Processes:
is meant here as the primary (production) processes, i.e. the physical
structure of supply, production and distribution. Key aspects are, for
instance,

- total goods flow and its growing complexity,
- product position by competitive lead time (decoupling pointsl, which

determines the number and elapsed time of production and distribution
steps that are specific to the customer order; the competitive lead
time varies for Engineer-to-order (longestl, Make-to-order, Assemble-
to-order and Make-to-stock Ishortestl; the current demand is for
flexibility and just-in-time: more EngineerlMake-to-order products,
while at the same time asking for shorter lead times,

- factory layout, and
- physical distribution.

The process is at the core of the de Schepper model because of the demand for
better business processes which has been increasing over the past ten years. The
process view looks at the entire supply chain and goods flow and attempts to
optimise it, from the supplier through the production process to the customers.

This integrated process view reflects the integration of inethods, of information
systems and of distributed organizations, that is currently taking place in many
companies. Formerly function-specific IT systems become linked together into
Computer Integrated Manufacturing ICIM) systems. Thís helps the enterprise to
integrate single functions into from Materials Management and Physical Distribution
organizations, which in turn are integrated into Logistics Management and finally
cross-company Supply-Chain-Management operations.
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De Schepper uses the model to show how the operations and control of logistics
have improved over time, driven by market pressures, technological progress
(especially regarding ITI, and more complex goods flows; see Figure A1-2, adapted
from Ide Schepper, 1991, p.61.

Logistical Excellence over time

,;

:

::.
Infor- ' pro- ~

-~i Methods :--~Organization'-~ mation ;~cess;schains, ~
Logistical improvements

Figure A1-2 Logistical excellence over time

After 1940, new methods were developed and employed; their success was
reflected in the formation of logistics functions in the organization. The 1970s saw
the automatization of inethods and procedures, and eventually the integration of
systems, which allowed an integration of inethods as well as organizations. This
lead to the process view and the simplification, cost reduction and improved quality
and control of entire processes.

The next step is the total supply chain management, a networking of suppliers,
producer and customers. The aim is to integrate and optimize the entire chain from
the raw material suppliers to the final customers. This is made possible by advances
on a strategic level:

- strategic partnerships between corporations,
- methods like Business Process Reengineering IBPR1, and an
- IT strategy for logistics that incorporates distributed data bases and systems,

telecommunications networks and increased use of standardized data
exchange, for instance, through Electronic Data Interchange IEDI1.
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el The systems view

In order to conceptualize not just the elements, but also the dynamics of an
organization, we use the systems approach. Figure A1-3 illustrates the organization
as an open system (adapted from (Bemelmans, 1997), and (Ahituv 8~ Neumann,
199011.

Environment

input

w

external output
sensing
signals

informationf data

internal
sensing
signals

Primary transformation process

adapted from (Bemelmans, 1997, p. 61)
and (Ahituv 8 Neumann,1990, p.98ff)

Figure A1-3: A systems view of an organization

The environment interacts with the primary transformation process, i.e. the core
business processes such as the operational sales activities or the shopftoor process.
These processes are managed and controlled by a hierarchy of decision makers.
They use information from an information system (in its widest sensel, that
comprises methods, facilities and activities for data gathering and transformation
as needed for managing the organization.
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APPENDIX A.2

Definition of Programme Success

A package implementation can be perceived as a transformation from an initial
organization state into an envisaged, improved state. The implementation
programme was successful when it has been effective and efficient, regarding
quality, costs and timing. Success pertains to the implementation process (project
success) and to its results (product successl. Overall programme success has been
reached when the transition from the current state to the vision state has been
completed such that all facets of the vision have been realized and the programme
has finished on time, within budget and to the satisfaction of the users. This
includes that the single, local implementation projects were successful.

Programme success does not include, however, that all the benefits that had been
hoped for with the implementation of the vision have really come true. This would
only be the case, if the implemented changes were indeed well-suited for and
necessarily leading to the benefits immediately. However, this is not always the
case, because

- certain benefits may become effective long after the programme has
completed

- the programme may not have the authority to enforce adherence to the new
business processes and procedures on a day-to-day basis, and

- the new software and procedures may be employed wrongly; choosing
inadequate parameters for customer service levels or for safety stock levels,
for instance, would not lead to an envisaged decrease in stock levels.

The literature lists various sets of criteria for having reached overall success.
Simmons, for instance, describes product success, which here is synonymous to
programme success, through a classífication framework based on five types of
benefits from IT investments (Simmons, 1996, p.291. The examples given here are
from the tactical and strategic levels of an organization:

- increased efficiency, for instance, cost avoidance or reductions
- increased effectiveness, for instance better information for decision making
- added value, for instance enhanced strategic position of the organization
- marketable product, for instance development of a marketable product
- development of corporate IT infrastructure, for instance networks.

More specific to logistics software packages is the work of Martin, who describes
a model of success criteria for PPS-system implementations (Martin, 1993, p. 42ff1:

- economic benefit, both tangible and intangible, such as:
- reduced stock levels
- increased capacity utilisation
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- improved delivery reliability
- shorter lead times
- extent of implementation (number of PPS-functions used, percentage of
staff actually using the system, time since implementation)
- level of acceptance by the users

Aertsen finds three factors for the effectiveness of change in the logistics function
(with or without package implementatíonsl: quality of the proposed solution, its
acceptance, and the proper timing of its launch (Aertsen, 1996, p.1 901.

Scott Morton quotes a working paper by Goodman and Griffith (in Scott Morton,
1991 , p246) that gives the following criteria for implementation effectiveness: "on-
time introduction; adherence to the acceleration schedule; acceptable utilization
rates; and user satisfaction".

For project and programme success, frameworks have been proposed for instance,
by Rickert (Rickert, 1995, p. 1071, who lists:

- task completion (quality, quantity, costs)
- measures to assure realisability and create flexibility
- staff satisfaction,

or by Patzak, who elaborates on criteria for multi-project management (Patzlak,
1 996, p.421 fl:

- prioritized initialization of projects with the highest benefit for the company
- effective change management and conflict resolution
- systematic utilisation of synergies and past experiences
- organised termination of projects that are not likely to succeed
- systematic project reviews after completion.
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Appendix B

List of Abbreviations

Abbreviation Explanation

ATP Available to Promise
BG Business Group
BPR Business Process Reen ineering
CIM Computer tntegrated Manufacturing
CRP Conference Room Pilot
CSCW Computer-Supported Cooperative Work
DRP I Distribution Requirements Planning
DRP II Distribution Resources Plannin
EDC European Distribution Center
EDI Electronic Data Interchan e
ERP Enterprise Resource Plannin
HR Human Resources
IPC International Production Center
IT Information Technology
JIT Just In Time
LAN Local Area Network
MPS Master Production Schedule
MRP I Materials Requirements Planning
MRP II Manufacturing Resources Planning
NSO National Sales Organization
OEM Original Equipment Manufacturer
PIM Phoenix Implementation Manager
PR Problem Request (i.e. system chan e request)
PROC Procurement
RDC Re ional Distribution Center
SKU Stock Keepin Unit
TCL Tightly Coupled Logistics
TOM Total Quality Mana ement
WAN Wide Area Network

, WHM Warehouse-Management
-- -~ WOW - 'i Ways of Working - -- - -
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APPENDIX C

C.1 Scope of change in the Phoenix Programme

The following box shows the scope of change effected by the main encounters.

Scope of change
over time in
Phoenix case

Launch

Requirements. Selection

Kemel ~ generic training

UK implemenlation

Belgium. Italy

Spain

SO Iberia

ATP for UK

BG Videq (part 1)

BG Videq (part 2). BG TV

Acht

strategic T
Uí i7i~ N m ~

U ~

ti m' i ~

~. ~ .

operational ~,~
U C y 2o ~ , ,~
L " ~

~ ~ ~ C~ O U

~

~ ~ -~

~~~-~

individual
N y

N ó E
Y `. y~ Yl

~ O Y T
t- a rn cn

~ ~
-i--~7

~-F~-~
Legend: .severe change ~signiticant change ~ minor change

Figure C-1 Scope of change in the Phoenix case

Phase 1 Preparation: The Phoenix project used a business process-driven approach
to develop a set of strategic goals into requirements, a system selection and a
generic kernel. The scope was very wide, covering the strategic, operational and
individual levels, but processes and IT only.

Phase 2a NSO Implementations: The actual implementation projects were mainly
systems replacements. As such, they affected the entire individual level, except
job positions, and the IT infrastructure. The scope-diagram shows how the
complexity of organizational change was reduced in the UK and the SpainlPortugal
implementations by postponing changes on the operational level (new methods and
structural organization) until a later step. In the UK, the new package was
introduced first without ATP as a method new to the organization. ATP was
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introduced later, in a separate step with very little effort and disturbance. On the
Iberian peninsula, the package was introduced in the NSO-s first (Spain, Portugall,
before merging the Portuguese and Spanish warehouse operations into one
warehouse, using the same software. This re-organization worked smoothly and
finished on time.

Phase 26 BG Implementations: The BG (Business Group) projects also proceeded
in two steps at the first site (Videq): first, the system was implemented without
significant changes to operational methods used. In a second step, DRP was
introduced as a new method, and changes to the culture became necessary, by
having to bring the production planners and the inventory managers closer together
at one table. The projects were successful in the end, but took longer (and
therefore cost significantly morel than an NSO implementation.

Phase 3 SO NL: The success in the NSO implementations and at SO Iberia was in
stark contrast to the difficulties encountered in the SO NL implementation. There,
the organizational and system changes ( two new systems) were done in one step
rather than in two, with the added difficulties of strong dependencies between the
completion of one system replacement before the other. The diagram above
reflects this by showing many severe changes for the Dutch implementation, - a
complexity that in the end lead to long delays, compared to earlier NSO or SO
implementations.
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C.2 Scope of change in the Car Manufacturer Case

This case started process-driven, with a wide scope in the concept and selection
phases, and tried to maintain that scope in the pilot (though for one country only). The
pilot failed, partly because the breakdown of new methods into procedures Itasks) had
not been prepared well enough; significant changes in tasks and skills had to be
improvised during the pilot. The implementation strategy switched to a more narrow
scope.

Scope of change
over time in
car manuf. case

~

launch

Requirements. Selection

Pilot system development

Pilot implementalion

DRP specification t development

pRP implementation

PROC specificahon . developmen,

PROC implementation

European concept implemented

Legend: . severe change ~significant change ~ minor change

Figure C-2 Scope of change in Car Manufacturer Case

The final phase consisted of a re-organization on a European level with process and
severe culture changes, but using the newly introduced system.
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Appendix D

Questionnaire used by experts to rank the success factors
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Benchmarking against Common Success-Relevant Factors

Please rate the success-relevant factors below, using the following scale:
counter-productive: --
hindering: -
neutral; no effect: 0
important; positive: t
very important, crucial: t f

You may not have applied some of the factors, because they were
not applicable (nlal,
not feasible (nlf~,
or simply not used (nlu)

You may not have used the factor, for instance because you had not thought of it. If you had
not applied the factor for any reason, please indicate in the right hand column the type of
reason for not doing so, instead of rating it in the middle column.

1. Implementation Programme and its Projects

Success-Relevant Factor We used the not applicable,
factor; I rate it not feasible or

not used

The implementation programme is structured, -- - 0 t t f nla Nf nlu
bud eted and controlled as a pro'ect on its own

From the start, the programme has clear, agreed goals -- - 0 t t f nla nlf nlu
and a vision

It exists a clear, agreed implementation strategy le.g. -- - O t f t n!a nlf Nu
Bi Ban site-b -site) before the roll-out

A central team supports the local implementations -- - O t f t nla nlf nlu

Ensure functional and technical expertise of team -- - 0 t t f Na nlf nlu
members

The central project team performs all package -- - 0 t t f nla nlf nlu
maintenance and support

There is central support for the re-use of documents, -- - 0 t t f nla n!f nlu
lans or trainin material (as "blueprints")

A representative of the central programme team drives -- - 0 t f f nla nlf nlu
the local im lementation teams

Pilot implementations as first projects -- - 0 t t t nla n!f nlu

271



2. Sponsors and Coordinators
The sponsor is a senior manager who has authority over the programme's budget and resources and
has a strong interest that the programme's vision and objectives are implemented.

Success-Relevant Factor We used the not applicable,
factor; I rate it not feasible or

not used

The sponsor fully supports and communicates aims -- - 0 t t t nla nlf nlu

and ím acts of the ro ramme

The sponsor ensures clear and agreed goals -- - 0 t t t nla nlf nlu

The sponsor sets and communicates the roles as well -- - 0 t t t nla nlf nlu
as the authorities of the programme and its
representatives

At the operational level exists a"sustaining sponsor" -- - 0 t t t nla nlf Nu
who drives the local chan es Ibusiness 8~ IT) throu h

The sustaining sponsor ensures that resistance is -- - 0 t t t n!a nlf n!u
brou ht to the open (i.e. doesn't o undercoverl

Avoid situations, in which the users do not report -- 0 t t t nla nlf Nu
directl to those im lementin the local chan es

Fight any tendency to keep the project complex, hard -- - 0 t t t nla nlf nlu
to coordinate and va uely defined
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3. Project Scoping, Planning and Control

Success-Relevant Factor We used the
factor; I rate it

not applicable,
not feasible or

not used

Avoid pure replacement of present
systemsáprocedures

-- - 0 t t t nla nlf nlu

First implement the functionality that already exists in
the current sysiems; added functions come later

-- - 0 f t t rUa nlf nlu

A programme plan shows all milestones 8i
dependencies

-- - 0 t t f nla nlf nlu

A project plan shows tasks, milestones, costs,
responsibilities and resources

-- - 0 f t f nla nlf nlu

Re-use and adapt project plans from earlier projects -- 0 t t t nla nlf nlu

Ensure early start of tasks with long lead times, for
instance data conversion

-- - 0 t f t nla nlf nlu

Establish a contingency plan and risk assessment -- 0 t t f nla nlf nlu

Ensure full availability of local resources -- - 0 f t f nla nlf nlu

Complete the pro ramme fast -- - 0 f t t nla nlf nlu

4. Configuration Management, Interfaces and Documentation

Success-Relevant Factor We used the not applicable,
factor; I rate it not feasible or

not used

Programme management sets and controls maximum -- - 0 t f f nla nlf nlu
number of system chan es

"No-chan e" policy for core acka e -- - 0 t t f nla nlf nlu

Programmelproject management will push for -- - 0 t f f nla nlf nlu
operational chan es instead of s stem chan es

Configuration Management is responsibility of central -- - 0 t t f nla nlf nlu
team

All documentation and (training) material is distributed -- - 0 t f f nla nlf nlu
via the central team

The implementation programmelproject has direct -- - 0 t t t nla nlf nlu
control of all interface programming activities
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5. Ways-of-Working definition

Success-Relevant Factor We used the not applicable,
factor; I rate it not feasible or

not used

Improvements to operational procedures are defined -- - 0 t t t Na nlf nlu
locall Ibottom-u 1

Radically new ways of working ( new methods á -- - 0 t t t nla nlf nlu
concepts) are defined centrally in [he programme
Itop-downl

Ensure early identification of differences between new 0 t t t nla nlf n!u
and current wa s of workin ; document carefull

Use a test version of the package to verify redesigned -- - 0 t t t nla nlf nlu
processes and specify new procedureslsystem
functions

The documentation of the new operational procedures - 0 t t t nla nlf nlu
forms the basis for user training

6. System Preparation, Installation, Test and Training

Success-Relevant Factor We used the not applicable,
factor; I rate ít not feasible or

not used

The central team develops and maintains a core -- O t t t nla nlt n!u
package 1"kernel") that is the same in all local
im lementations

The central team delivers an integration-tested -- - 0 f t t nla nlf n!u
acka e; installation and test is done by local pro ect

Well-defined and trained procedures exist for back-up -- - O t t t n!a nlf nlu

8~ recover ; driven b the central team

End-users are trained in the local projects, by local - O t t t nla Nf nlu
trainers, in the local lan ua e

The end-usertraining makes reference to the users' 0 f t t n!a nlf n!u
prior knowledge and how to carry it over
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7. Change Management and Communication

Success Relevant Factor We used the not applicable,
factor; I rate it not feasible or

not used

The implementation manager should sense how much -- - 0 f t t nla nlf nlu

chan e can reasonabl be asked from [he users

Monitor carefully any dysfunctional behaviour (e.g. -- 0 t t t nla nlf nlu
anger, anxiety, increased conflict, strike, substance
abusel

Be aware of typical human patterns of resistance to -- - 0 t t t nla nlf nlu
chan e, and help users throu h the hases

Aim for internalization of changes, i.e. a commitment -- - 0 t t t nla Nf nlu
that oes be ond mere acceptance of innovations

Be aware of change-inhibiting mechanisms: adminis- -- - 0 t t t nla nlf nlu
trative rules, pre'udices, basic decisions, " roupthink"

The programme provides honest information on what -- - 0 t f t nla nlf nlu
the users can expect from the new system and

rocedures

The programme provides continuous information on -- - 0 t t t nla nlf nlu
im lementation pro ress, to ro'ects and users

Guidance and material is available from the programme -- - 0 t t t nla nlf nlu
team on communication to project teams

8. Post-Implementation Support and Transition

Success-Relevant Factor We used the not applicable,
factor; I rate it not feasible or

not used

Install a " hand-holding" to users, that clarifies -- - 0 f t t nla nlt nlu
problems and suggests how to improve system
handlin

Ensure fast and knowledgeable help service desk -- - 0 t t t nla nlf nlu

Second-line support comes from the central team -- - 0 t t t nla nlf nlu

Ensure clear procedure for transferring support and -- - 0 t t t nla nlf nlu
operating activities to standing organization
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9. Problem Solving Cycle and Iterative Learning

Success-Relevant Factor We used the not applicable,
factor, I rate it not feasible or

not used

Clearly separate problem solving responsibilities in the -- - 0 t t t nla nlf nlu
pro ramme from that in a local implementation ro ect

Install mechanisms for capturing and distributing -- - 0 t t t nla nlf nlu
roblem solutions amon st pro ects

Ensure continuity of staff from one project to the next - 0 t t t nla n!f n!u

Ensure a continuous core team of system experts -- - 0 t f t nla nlf nlu

Install and tune mechanisms of learning from previous -- - 0 t t t nla n!f nlu
mistakes ( project walkthrough-s, experiences
databasel
Install an implementation process champion; helshe -- 0 t t t nla nlf nlu
must carry experience over to further programmes

Aim for re-use of data conversion ro rams -- - 0 f t t nla n!f nlu

Employ list of contentious issues that proved -- - 0 t t t nla n!f nlu
problematic in earlier pro'ects already

The central team supports the re-use of training data -- 0 t t} nla nlf nlu

bases and material

Ensure rolling assignments and continuous training to -- - 0 t t t n!a n!f nlu
staff
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Appendíx E

Integration Model

Our Integration Model

Integration reaches across two sets of elements, "organization" and "IT", according to
models of Scott-Morton IScott-Morton, 1991 ), Joustra (Joustra, 1994) and research
on Computer Supported Cooperative Work.

Regarding IT, integration pertains primarily to IT infrastructure. To describe it, we will
use Keen's differentiation of reach versus range for IT platforms. Keen's framework
describes the dimensions of integration of an IT platform, for the current status of the
architecture as well as for the envisaged one. Regarding organization, the dimensions
of reach and range find their counterparts in the organizational boundaries and
processes in the organization. An increased reach and range goes together with land
supports an intended) crossing of organizational boundaries as business processes span
more organizational functions.

Thus, we can describe technical and process integration on four axes:
- Reach, ranging from "within location" to "all over the world",
- Range, ranging from "single, local system" to "cooperative transactions",
- Process, ranging from "internal process" to "external process", and
- Organizational boundaries, from "team internal" to "external partners".

The axes characterize different levels of process flow capabilities within or between
organizations (organizational networkingl:

1 intra-team
2 inter-team
3 intra-organizational (between organizational units, formed by teams)
4 inter-organizational.

Similar categories are used to differentiate levels of networking in Computer Supported
Cooperative Work (CSCWI; see (Oberweis, 1994) or IHastings, 19931.

We have developed our "Integration model" to illustrate the complexity of impending
changes along the four axes, associated with organizational and technical integration.
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Range

Technical ra a on Process
integra- i~~ integration
tion

Figure E-1 Dimensions of technical and social integration ("Integration model")

The lower lefthand corner and the upper righthand corner refer to integrations that link
the organizational and the technical sides of the package implementation. The
implementation has to overcome infrastructure barriers, for instance missing
telecommunication links between sites, or different hardware platforms with
incompatible operating systems, in concert with organizational and process changes.
And it has to integrate procedures, methods and processes used in different teams or
organizations, in alignment with the supporting IT infrastructure.

The scales on the four axes are listed in more detail in Figure E-2 below.
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Figure E-2: Levels in our Integration Model

Our Integration Model can be used to assess the extent of the existing as well as
the intended integration. We can describe the level of the intended integration on
each of the four axes; the points will span an area that delineates the extent of
future integration. Figure E-3 shall illustrate the point. When adding a graph of the
existing integration levels in the same way, the difference between the two graphs
illsutrates the type and extent of change to the integration levels, i.e. the additional
integration that needs to be implemented.
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Figure E-3 Illustration of extended integration and required alignment

A concrete example of the case in Figure E-3 could be the introduction of Available-
To-Promise (ATP) in an organízation that has already used some tools for ATP at
single sites (interteam), but not across departments or countries (intraorganization)
nor has it made ATP-information available to customers (interorganizational
infrastructurel. In this example, the integration will be extended from interteam
networking into intraorganizational networking for the processes and IT
transactions, and into interorganizational networking for the IT reach and the
organizational boundaries. Thus, processes and data transfer can cross
organizational boundaries to the customer, but it is not a full partnership with the
customer to the extent of fully integrating system transactions and processes. The
latter extent of integration (inter-organizational) would be required for virtual
organizations, since they are based on full partnership between organizations. This
means that the integration diagram in Figure E-1 could also be used to illustrate the
integration level to be achieved in order to realize of certain (logistical) maturity
level.
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Appendix F

Questionnaire Final Version
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1. Introduction

This questionnaire is part of a research study at Tilburg University, The Netherlands, on
factors that contribute effectively to success in complex implementations of standard
software packages, with emphasis on Logistics. The study focuses on multi-site
implementations, possibly including a process reengineering effort, and requiring a whole
set of central and local projects. The local implementation projects are assumed to be
prepared for and managed by a separate project organization which we call "Programme
management". A programme can be conceptualized as consisting of five phases, each one

I
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organized as a project; the fourth phase is repeated for each local implementation project.
Our research will investigate relationships between the elements of a programme, depicted
as arrows in the figure above. The questions are addressed to the programme manager or
someone who has good insight into all 5 phases, especially the implementation phase.
After all, it is possible that there was not a dedicated role of "programme manager" in your
projectlsl. If you did not manage the programme yourself, we assume that you were still
close enough to the programme to be able to answer the questions from that perspective.
Please note that in this questionnaire we call the projects in phase 4"local projects",
headed by "project managers". Also, the standard software system which you helped
implement, we simply call a"package". All information you wilt give will be treated
absolutely confidential. All evaluations will be performed for the exclusive purposes and
under close supervision of Tilburg University. All results will be treated anonymously. You
will receive the results of the research in the form of a copy of the Ph.D. thesis that
evaluates this study; it is due in Fall of 1999.

We will assess each element in a programme in turn: Page
1 General information 3
2 Programme environment 3
3 Programme management (incl. benchmark) 7
4 Alignment 10
5 Learning 11
6 Programme success 13

We thank you in advance for your kind participation in this research.
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Part 1: General Information

on the company, the programme and on you yourself.

1. Company name and industry sector:

2. Your name and telephone number:

3. Your role within the implementation programme was:

4. How many similar implementation projects had the programme manager (or ~, if you
filled that role) been involved in before? .............

5. Name and version of the package implemented:

6. Programme start date: planned end date: actual end date:

7. Programme budget (in DM1, at start: budget deviation at end of programme (in olol:

Part 2: Programme Environment

This part assesses the complexity of the situation,
in which the programme took place.

a) Programme complexity in general

1. Programme complexity: In my eyes, the complexity of our implementation programme
was low 1 2 3 4 5 high

2. Complexity factors
In my experience, the following factors contributed most to the complexity:

al ......................................................................................................
bl
cl ......................................................................................................
dl ......................................................................................................

bl Current environment

3. The programme ran in: 1: single site; 2: one country; 3: continent; 4: worldwide

4. Total number of locations affected:

5. How big was the difference between locations, regarding organizational structure and
procedures, skill levels, organizational culture and IT infrastructure?

low 1 2 3 4 5 high

6. Did the company have user experience with earlier, similarly large software projects?
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no: „ yes, it was very positive 1 2 3 4 5 very negative

7. Dependencies: How many systems were to be replaced, and how many interfaces to
remaining systems had to be written:

- systems replaced: 1: none; 2: G 5; 3: G 10; 4: 1- 10
- interfaces written:l: none; 2: G 5; 3: G 10; 4: 1- 10

cllntended changes
8. How much more advanced or different was the technology used in the new package
compared to the existing IT?

- Database Management Systems: same 1 2 3 4 5 all new
- LAN, WAN: same 1 2 3 4 5 all new
- ClientlServer: same 1 2 3 4 5 all new
- Hardware: same 1 2 3 4 5 all new
- Operating system: same 1 2 3 4 5 all new

9. How mature was the company's Logistics functíon? Please check the following
characteristics; did they apply... .....at start of programme at the end?

- use of inethods, e.g. MRPII, JIT yes „ yes „
- separate Logistics department, e.g. Materials Mgt yes „ yes „
- integrated information systems yes „ yes „
- integration across all relevant company functionslprocesses yes „ yes „
- supply chain management incl. suppliers 8e customers yes „ yes „

10. Integration: in the diagram below, please indicate how integrated the processes and
systems were and now are, along five axes: organization, process flow, workflow range
and reach. In each column, mark one box with "b" for before the programme, and one
(potentially the same) box with "a" for after the programme.

rgamzatton rocess ow or ow ange eac
(the system supported ( business process (workflow mechanisms (common access to (electronic links
formal organizational flows existed .. J in the new package systems 8 data for.. ) existed with.. )

structures . .)~ were used for. )

across tverse tnterna an tnter- cooperattve any o y
companies external, between organizational transaction who is interested
or holdings several locations workflows across supply

chain

wtt in ~omt mterna an tntra- - tn s, company-exter-
companies, external, per organizational inter-company naI customers

e.g. a holding single location workflows and suppliers

across teams company- inter-team company- company-
or units, within internal, workflows internal, internal,

a company several locations several systems, several locations
shared data

mterna , as a company- tntra-team stng e system, company-
single unit or internal, workflows in one location internal,

team one location or not available one location
, or not used at all
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d) Dynamic complexity (changes over time) during the programme

1 1. Resistance against the programme and projects reached the following levels:
1: negative comments, but all implementations completed
2: local implementation lin partl taken over from central team by local staff
3: some local implementation projects aborted
4: decision not to implement the programme after pilot project

12. Problem solving culture: can be "deterministic" (specialized, fully controlled, top down,
planned in detail, centralized, mechanistic), or "organic" (flexible, informal, decentralized,
two-way communication, systemicl. How was the problem solving culture...

al in the organization deterministic 1 2 3 4 5 organic
b) in your programme, until pilot deterministic 1 2 3 4 5 organic
c) in your programme, after the pilot deterministic 1 2 3 4 5 organic

22. How many other complex programmes ran at the same time? .......

23. Were these other programmes managed or coordinated as a set of programmes?
No: „ Yes: „

24. Novelty of organizational structure: throughout the programme, we encountered:

no restructuring 1 2 3 4 5 the creation of new organizations
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Part 3: Programme Management

a) Programme organization and policy

1. The programme organization explicitly contained a

Programme Manager
Steering Committee
Programme Sponsor Iresources, budgets)
User Representatives
Process owner on users' side
Coordinatorlauthority for efficient implementation process
Coordinator across local implementation projects
Coordinator with external suppliers (e.g. package)
Central team to support the local implementations

Yes No

4. Sufficient number of qualified resources:
- from user department: not available 1 2 3 4 5 provided as requested
- technical experts: not available 1 2 3 4 5 provided as requested

5. Continuity in staff allocation (please rate from absent - 1 to complete - 5) :
- Continuity of staff from one project to the next 1 2 3 4 5 not applicable „
- Continuous core team of system experts 1 2 3 4 5 not applicable „

6. Project control (please rate from: absent - 1 to complete - 5) :
- programme is structured and budgeted as a project 1 2 3 4 5 not applicable „
- clear responsibilities within the teams 1 2 3 4 5 not applícable „
- separate quality assurance role and staff 1 2 3 4 5 not applicable „

7. End-user training was executed...
- purely local (trainer, language. material) 1 2 3 4 5 purely central
- based on user's prior knowledge 1 2 3 4 5 based on generic material

8. Communication within the team and to the users was
non-existent 1 2 3 4 5 complete 8~ continuous
political 1 2 3 4 5 straight and honest

9. Extent of sponsorship
„ limited sponsorship; "lip service" only
„ active top sponsor; resistance from middle mgt balanced out by line managers
„ sponsorship from top-management down to line managers
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bl Phase-specific programme management

10. Cost restrictions: The budget (initially and towards the end) can be characterized as:

success limited restricted budget; tight budget;
Phases at all cost budget restricts approach dictates approach
1-3: „ „ „ „
4t5:

1 1. Time restrictions: The time we had to complete the programme can be characterized
as:

whenever limited ex-linternal deadline deadline dictates
Phases you are ready time restricts approach very fast approach
1-3: „ „ „ ~
4t5: ,. „ „ „

1 2. Perspective planning
Detailed planning through to the end is not always possible at the start of a programme.
Were you actually able to plan on an overall programme level...

for the innovation phases 1-3 for the rollout phase
- in full detail through to end of programme „ „
- in full detail for that phase „ „
- in a project: full detail for next milestone only „ „

13. To what extent where the user departments involved in the projects?
in innovation phases 1-3 in rollout phase 4

not at all 1 2 3 4 5 in all tasks not at all 1 2 3 4 5 in all tasks

14. For the major phases in our programme, the standardízation of your approach was:
all mostly mostly all

Phase standard standard mixed individual indiv.

1. VisionáSelection „ „ „ ., -
2. BuildáPilot „ „ „ „ .,
3. Implemen. Planning „ „ „ „ „
4. Rollout „ „ „ „ „
5. Post-Implem. Support „ „ „ „ „

15. No-change-policy during rollout: on average, how many high-priority system changes
did you have to deal with at any point in time during the rollout phase?

1: 0; 2: G 10; 3: G 25; 4: 1- 25

16. Redesign: in local implementation projects: on average, how much of the system
functionality was altered or extended compared to the relevant pilot project?

1: complete fit; 2: G t 00~o changes; 3: G 25oIo changes; 4: 1- 250~o changes

17. Data clean-up in local implementation: on average, how much of the data needed
defining and clean-up?

1:none; 2: G 10oh; 3: G 200~0; 4: ~- 20ok
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18. Did you use external consultants? Yes „ No
If yes, which ones, and in which role?

19. Did the supplier or the external consultant provide you with a reference model or
tools? No „

Yes, with the following: and we used it for:

20. Did you run the local implementation projects in sequence?
Yes „ No, we ran a maximum of ........ projects in parallel.

21. In the local implementation projects, did you intend to implement organizationall
procedural changes first or technical ones (i.e. system replacement) first?

first all mostly strictly mostly first all changed during the
organiz. organiz. parallel technical technical programme
1 2 3 4 5 6

22. General approaches: we used the following approaches (tick all that apply)
- Process-orientation
- Business Process Reengineering (BPR)
- Total Quality Management
- Continuous Improvement in each location after a completed implementation
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Part 4 Alignment

The questions below use the following abstract model
of elements in an organization (WOW - Ways Of
Working)

rocess ructure eop e n orm.
Technol.

egic usmess usmess
level Process Strategy Strategy Strategy

pera to o, rgams u ure - n a-
nallevel WOW Structure structure

n m u~ as~o ~~ o u s ystems
aI Ievel ..e.,.. , P-:~~-.o~ ~

1. Consistency across hierarchical levels
Were the following aspects consistent in the initial vision and design:
- new processes with new procedures with user training
- new bus. strategy with new organizational struct. with job positions
- HR strategy with new corporate culture with new skills
- IT strategy with new IT infrastructure with new software package

2. Consistency within hierarchical levels
Were the following aspects consistent in the initial vision and design:
- newly designed processes with the business, HR and IT strategies
- new procedures, organizational structure, culture, IT infrastructure
- new tasks, job positions, new skills, new software package

Yes No

Yes No

3. When there were alterations during the programme to any element in the organizational
model, how much were they aligned for consistency with the other elements?

- not at all „
- some, implicitly „
- some, explicitly (e.g. in steering committee) „
- all, explicitly „

4. Alignment mechanisms and tools
To achieve consistency in the design phases on one hand and during the roll-out on the
other, we used the following mechanisms and tools: Yes No
- review session at the end of the pilot phase - ,-
- review session after each local implementation project „ „
- regular, consistent new software releases „ „
- budget restrictions and controlling „ „
- steering committees „ „
- a separate team in the central programme team „ „
- by building a learning organization „ „
- others ............................................................
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Part 5: Learning

a) Organization of learning

1 . Knowledge management
In your experience, how important are the following aspects of knowledge management in
package implementations:

not essen-
relevant tial

knowing how to run an implem. programme 1 2 3 4 5
tools to access knowledge from external sources 1 2 3 4 5
own "competence center" on package implem. 1 2 3 4 5
transfering experience to other team members 1 2 3 4 5
re-use of documents (project plan, training material etc) 1 2 3 4 5
a database with documents for later projects 1 2 3 4 5

2. Institutions for knowledge management in an implementation programme
Did you institutionalize knowledge management? Yes „ No „

If so, where in the programme and project organization did you install it, and how well did
it work?

3. Complete learning: Did the following apply to your programme? Yes some No
- user training included conceptual training on new methodslconcepts 1 2 3 4 5
- the complete procedures were illustrated using graphs (flowcharts) 1 2 3 4 5
- Conference Room Pilot: to check new procedures against system 1 2 3 4 5
- process models (maps) documented new procedures (in system) 1 2 3 4 5
- prespecified system 8~ parameters were used in the local implem. 1 2 3 4 5
- prespecified operational procedures were used in the local implem. 1 2 3 4 5

Which one of those were the three most important aspects? ( Please circle)

4. Single loop learning: Did the folfowing apply to your programme? Yes some No
- we brought in others to find a problem and its solution faster 1 2 3 4 5
- we used a pilot implementation, and adapted our approaches 1 2 3 4 5

5. Double-loop learning: Did the following apply to your programme? Yes some No
- when something goes wrong, we tried to find the underlying reason 1 2 3 4 5
- our management and project sponsors actively challenged 1 2 3 4 5

current operational practices and systems
- in our team work, we actively tried to find out what other team 1 2 3 4 5

members didn't know, and talked about it
- in our programme, we tried to continuously improve our quality 1 2 3 4 5
- our company tries to continuously improve quality 1 2 3 4 5
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6. Types of organizational learning in problem solving
Which type of learning did you prefer in which phase of the programme?

trial8rerror: just do it
prototyping: conduct pilot or similar test
simulation: try out the new, by enterprise models 8~ process tools
copy: imitate best practice as found in other companies

Phase
VisionBrSelection
Buildá Pilot
Implemen. Planning
Rollout
Post-Impl. Support

Part 6:Success
a~~nm~,~

Programme Managemenl

iéarmng

1. In your own, personal opinion, how successful was the programme as a whole; i.e. to
what extent did the programme as a whole achieve what it was expected to achieve?

20 0~0 40 0~0 60 0~0 80 0~0 100 0~0

2. Acceptance and use: How many of the users did understand and could cope with the

system and the associated new procedures,
al immediately after the cutover to the new system: .................. o~o of the users
b) six months after the cutover: .................. oIo of the users

3. Contribution to the organization: Considering the Key Performance Indicators in your
programme, to which extent did you achieve the intended levels 6 months after the end?

20 0~0 40 oIo 60 oIo 80 oIo 100 oIo

4. Compared to the skill level before the implementation programme, by how much did the
company increase its capabilities and skills in:

- new business-related methods 8r techniques 200~0 400~0 600~0 800~0 100o~O
- new information technology 200~0 400~0 600~0 800~0 1000~0
- running complex implementation programmes 20oIo 400~0 600~0 800~0 1000~0
- learning from experiences made 20oIo 400~0 60oIo 80oIo 1000~0

trial8~error prototyping símulation copy best practice

enrronrner,~
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5. Alignment achieved: To what extent were the deliverables of the programme different
from those anticipated at the start of the programme?

20 0~0 40 0~0 60 oIo 80 0~0 100 0~0

6. How important was it during the programme to produce deliverables exactly as originally
envisioned?

irrelevant

7. Success criteria: How important
were they met?
Criteria
completion dates as planned
completed within budget
performance improvement
"learning organization"

1 2 3 4 5 crucial

Percentage, to which these
crucial criteria were actually met

4 5 0 20 40 60 80 100
4 5 0 20 40 60 80 100
4 5 0 20 40 60 80 100
4 5 0 20 40 60 80 100

were the following success criteria, and to what extent

irrelevant
1 2 3
1 2 3
1 2 3
1 2 3

8. How important were the following success criteria, and to what extent were they met?
Percent to which these

Phase and criteria irrelevant crucial criteria were actually met
1. Visioning

clear, agreed goals and scope 1 2 3 4 5 0 20 40 60 80 100
package fits requirements 1 2 3 4 5 0 20 40 60 80 100
consistent architecture 1 2 3 4 5 0 20 40 60 80 100
measured Key Performance Indic. 1 2 3 4 5 0 20 40 60 80 100
suitable programme organization 1 2 3 4 5 0 20 40 60 80 100

2. Development, test 8~ pilot
accepted pilot implementation 1 2 3 4 5
central support for adaption 1 2 3 4 5

3. Implementation planning
clear implemen. route (bus. vs IT) 1 2 3 4 5
adapted to lessons from pilot 1 2 3 4 5

4. Rollout
accepted system 8~ procedures 1 2 3 4 5
consistent w. intended standards 1 2 3 4 5
local proj. completed on time 1 2 3 4 5
local proj. completed in budget 1 2 3 4 5

5. Post-Implementation Support
skilled use of the system 1 2 3 4 5
clear transition to support org. 1 2 3 4 5

Thank you very much for your participation!

0 20 40 60 80 100
0 20 40 60 80 100

0 20 40 60 80 100
0 20 40 60 80 100

0 20 40 60 80 100
0 20 40 60 80 100
0 20 40 60 80 100
0 20 40 60 80 100

0 20 40 60 80 100
0 20 40 60 80 100

---------------------------------------------- End of questionnaire ------------------------------------
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Appendix G

Statistical Evaluations

G.1 Subjective versus computed complexity scores

In order to describe how the given samples for the subjective complexity ratings
and the computed ratings are related, Pfanzagl suggests to use 2x2 contingency
tables and, for small n, the binomial distribution (Pfanzagl, 1974, p.186 and p.1411.

Subjective rating
Computed rating for complexity

High
() median)

Low
( median)

Sum

Hi h(1 median) 6 1 7
Low ( median) 0 8 8

Sum 6 9 15

Table G-1: 2x2 contingency table for
subjective rating versus computed rating for variety

The table indicates that in 6 out of 7 cases in our sample with a high computed
complexity, we find a high subjective rating as well. The likelihood to find a low
subjective rating in 1 or fewer cases is 60~0. And when the computed complexity
is low, all subjective rating were low as well. The likelihood of having zero out of
8 cases to contradict this is below 1 0~0. This result supports that it is equally likely
to find a high lor low, respectively) subjective and computed rating in our set of
case studies.

The McNemar test confirms this at the 10~0 level of significance. Pfanzagl's test
variable k - n1z ~(n1z t 1) is 1 in our case. This is smaller than Fo 99 (2(n21 f 1), 2n12)
- 99.0. Therefore, we conclude that there is no significant difference between
probability of a high-low and a low-high combination of scores.

When one differentiates between the three variables of the construct „complexity",
the results are as follows:
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Subjective rating
Variety

High
(1 median)

Low
( median)

Sum

High 1~ median) 4 1 5
Low 1 median) 2 8 10

Sum 6 9 15

Subjective rating
Inte ration

High
( ~ median)

Low
( median)

Sum

High (1 median) 4 2 6
Low ( median) 1 6 7

Sum 5 8 13

Subjective rating
Variability

High
(1 median)

Low
( median)

Sum

High (~ median) 4 1 5
Low ( median) 2 8 10

Sum 6 9 15

Table G-2: 2x2 contingency table for
Subjective complexity ratings versus complexity variables

The likelihood to find 1 or less out of 5 cases of low subjective ratings, given a high
variety, is 1 90~0, and 5olo for a high subjective rating given low variety (2 or less in
10); the results for variability are the same. The results for integration are less
clear: the likelihood to find 2 or less out of 6 cases of low subjective rating given
a high variety is 340~0, and 60~o vice versa. We still conclude that it is likely that we
will find a high subjective complexity rating if the integration score is high.

G.2 Programme manager experience versus complexity

The following 2x2 tables indicate that in our sample, programmes of high
complexity were not managed by more experienced persons Ihaving previously
managed at least two similar programmesl, nor were programmes of low
complexity managed by less experienced persons. For the variety variable, this is
very clear, with a probability of only 140~o to find an experienced manager in a high-
variety programme, and 60~o to find an inexperienced manager in a low-variety
programme. For variability and integration, the results are far less clear.

Progr. Management experience
Variety

High
1 ~ 1)

Low
1 1)

Sum

High (1 3) 2 6 8
Low ( 3) 6 1 7

Sum 8 7 15
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Progr. Management experience
Variability

High
(1 1)

Low
( 1)

Sum

High (~ 3) 3 5 8
Low ( 3) 5 2 7

Sum 8 7 15

Progr. Management experience
Inte ration

High
( ) 1)

Low
( 1)

Sum

High () 3) 1 2 3
Low ( 3) 6 4 10

Sum 7 6 13

Table G-3: 2x2 contingency table for
Programme management experience versus complexity indicators

We conclude that our proposed design rule PO-2 is not supported in our sample.
The result indicates that programme managers with experience in similar complex
programmes were found only for the low-variety programmes, not the high-variety
ones.

G.3 Cost and time restrictions

We validated our proposed design rule PP-1 by comparing the two samples of
scores using the sign test (Daniel, 198, p.377ff). This test was used because the
ordinal scale did not allow parametric tests, and the sample size was small. The
sign test is favoured over the median test, because the samples are not
independent. The null hypothesis is that cost and time restrictions are equal in both
phases (lnnovation and Implementationlrollout); the alternate hypothesis is that in
the Implementation phase the restrictions are higher than in the Innovation phase.

For cost restrictions, there were 4 changes in 15 programmes; 3 of them were
towards tighter budgets, one towards a more generous budget. This supports our
proposition; but how strong is this support? The null hypothesis would be that it
is equally probable to find a tighter or a more generous budget (namely, p-0.51.
Given the one negative case out of 4, we cannot reject the null hypothesis, because
Plkc -1I4;0.5) is 0.25. We conclude that the sample of implementation
programmes does not fully support our proposition regarding an increase in cost
restrictions.

There were 7 case studies that changed their control of deadlines during the rollout
phase, 6 of which opted for a tighter time restriction. The number of changes
allows to reject the null hypothesis at the 10oIo level of significance, because the
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probability for a more relaxed deadline control is Plk c- 1 I7;0,5) -0,063. We
conclude that the sample of implementation programmes fully supports our
proposition regarding an íncrease in time restrictions.

G.4 Standardization in approach

We describe in Table G-4 how the extent of standardization relates to any of the
complexity indicators in our sample.

Standardization of approach
Variety

High
( ~ medianl

Low
1 medianl

Sum

Hi h(~ 31 3 2 5
Low ( 3) 4 6 10

Sum 7 8 15

Standardization of approach
Variability

High
( ~ median)

Low
( medianl

Sum

High (1 3) 3 2 5
Low ( 3) 4 6 10

Sum 7 8 15

Standardization of approach
Integration

High
( ~ median)

-Low
( median)

Sum

Hi h(~ 3) 3 3 6
-- Low ( 3) 3 4 7

Sum 6 7 13

Table G-4: 2x2 contingency tables for
Standardization of approach, and integration, resp., versus variety

This table does not give support to the first part of our proposed design rule PP 2a;
they do not indicate that programmes of high variety or variability are more likely
to standardize their approach. For integration, the frequencies in the 2x2
contingency table are evenly distributed. This supports the second part of our
proposition.

G.5 Complete use of tools for planning, control and programming

As an indicator for the range of tool use, we use the number of the different
types of tools used. Its values range from 0(no tool used) to 4(all four types of
tools used).
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Complete use of tools
Variety

High
( ~ 3)

Low
( 3)

Sum

High (~ 31 4 2 6
Low 1 3) 0 2 2

Sum 4 4 8

Complete use of tools
Variability

High
( ~ 3)

Low
( 3)

Sum

Hi h(~ 31 4 2 6
Low 1 3) 0 2 2

Sum 4 4 8

Comptete use of tools
Integration

High
(1 3)

Low
( 3)

Sum

High (~ 3) 2 1 3
Low ( 3) 2 1 3

Sum 4 2 6

Table G-5: 2x2 contingency table for
Complete use of tools versus complexity indicators

The likelihood to find 2 out of 6 cases of low tool use, given a high variety, is 340~0;
similarly for low variety (250~0). This only weakly supports our proposed rule PP-3
b). The even distribution of frequencies for high lor low, respectively) integration
complexity supports our rule PP-3 cl.

Workflow

For proposed design rule PP-4c1, on the increased use of workflow tools with
increasing variety in the programme environment, we found in our sample:

Use of workflow tools
Variety

High
( ~ median)

Low
( median)

Sum

Hi h(~ 3) 2 3 5
Low 1 3) 2 5 7

Sum 4 8 12

Table G-6: 2x2 contingency table for
Use of workflow tools versus complexity indicators

The table indicates that in our sample, high variety does not necessarily go
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together with high use of workflow.

G.6 Maximum number of parallel projects in a programme (Parallelity)

To check rule PL-1, we contrasted variety with the maximum number of parallel
implementation projects in a programme. The maximum found was 1 2. Table G.7
shows how these numbers compare to the variety.

Parallelity
Variety

High
( ~ median)

Low
( median)

Sum

Hi h(~ 3) 5 3 8
Low ( 3) 2 5 7

Sum 7 8 15

Parallelity
Integration

High
(1 median)

Low
1 median)

Sum

Hi h(~ 3) 3 0 3
Low 1 3) - 4 6 10

Sum 7 6 13

Parallelity
Variability

High
(1 median)

Low
( median)

Sum

Hi h í1 3) 4 4 8
Low ( 3) 3 4 7

Sum 7 8 15

Table G-7: 2x2 contingency tables for
Parallel projects versus complexity indicators

The result supports our proposed rule, even though not very strongly. The likelihood
for finding low parallelity in highly complicated programmes in our sample is 3 or
less out of 8(-360~01, and 2 or less out of 7 (230~0) for the reverse case. For
integration, the results are similar (130~o and 380~0, respectivelyl. For variability, no
relationship with parallelity can be seen in the sample. We conclude that our
proposition is weakly supported not just for variety, but also for integration.
Incidentally, two of the three programmes with high variety and low parallelity in
their rollout projects were the ones with the highest time overrun.

G.7 Sponsorship effectiveness

To check rule CO-1, we contrasted variety with the existence of active sponsorship
in a programme. Table G.8 shows how the sponsorship relates to variety.
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Sponsorship
Variety

Active Lip service Sum
only

Hi h(1 3) 2 6 8
Low ( 3) 6 1 7

Sum 8 7 15

Table G-8: 2x2 contingency table for Sponsorship versus variety

The results support our proposed rule. The likelihood of finding lip service Ilow
sponsorship) in 6 or less of 8 high variety programmes is 960~0, and 990~o to find 6
active sponsors in a low-variety programme in our sample. We conclude that the
extent of sponsorship given in our sample set of programmes was sufficient only
in the low-variety cases, but not in the high-variety ones. For variability and
integration variables, the frequencies are equally distributed in the contingency
tables; therefore, no relationship can be seen in our sample.

G.8 Alignment

To check rules AL-1, AL-2 and AL-3, we evaluated the following tables.

Goal adherence
Variety

High
( ~ median)

Low Sum

Hi h(~ 3) 1 3 4
Low 1 3) 3 1 4

Sum 4 4 8

Deviation from No-Change Policy
Variety

High
( ) median)

Low Sum

Hih1~3) 4 4 8
Low ( 31 0 5 5

Sum 4 9 13

Alignment mechanisms
Inte ration

High
(1 medianl

Low Sum

High (1 3) 2 1 3
Low 1 3) 2 8 10

Sum 4 9 13

Table G-9: 2x2 contingency tables for alignment versus complexity

Goal adherence was low in high-variety programmes, while it was high in low-
variety programmes. Therefore, goal adherence was aimed for, but it was achieved
in low-variety programmes only. This supports our rule AL-1 .
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