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Preface 
The idea to write a thesis on evidence-based policy making started to grow during a 
talk with Jaap van den Herik, while celebrating the 50th anniversary of Christiaan 
Huygens, the alumni association of the faculty of Mathematics and Computer Science 
of the Delft University of Technology, in April 2007. I talked with Jaap about my latest 
project for the World Bank in Morocco and my interest in evidence-based policy 
making. We made an appointment and two weeks later we agreed on the “project” of 
investigating my experiences with many EU projects, and elaborating them according 
the scientific rules and standards, and composing a Ph.D. thesis.  

My interest in the use of computers for administrative purposes originated from 1967. 
Then the world was thrilled by the beginning of the actual introduction of computers in 
administrative processes. Recently, I found a short note that I wrote in those days as an 
essay in the last year of my study at the Gymnasium in Breda. As a curiosity I add this 
essay as one of the annexes to this thesis.  

For me in the 1970s Professor Bas Brussaard, who recently past away, was the most 
important source of inspiration for my thoughts on the use of computers in 
administration. In 1990 I wrote a book on information planning. There I presented 
methods for “mapping” the real-world activities in organisations into (parts of) 
information systems.  Nowadays, these methods are still used albeit in another version, 
and for a part replaced by IT-driven methods called “enterprise architecture”. I believe 
that the essence of these methods is still based on what I was taught by Bas Brussaard. 
This is one of the reasons that I use these methods as underlying ideas and vehicles in 
this thesis. However, the main idea is evidence-based policy making with the help of 
IT. As far as I know it is an original idea, and therefore I feel privileged to claim it. 

My fascination for evidence-based policy making is based on (1) my experiences in 
building information systems for business and administration, and (2) my conviction 
that the policy processes in the public domain should be at least as transparent as in the 
private sector. Considering the policy-making process as an information system, I 
propose the use of the methods for the design of an architecture of an information 
system to formalise (parts of) the policy-making process. The challenge is to show how 
a formalisation facilitates the transparency of the process. It brings me to my 
motivation to write a Ph.D. thesis. Many people have asked for more transparency of 
the public policy-making processes. Nevertheless, these processes and their outcomes 
are still not sufficiently transparent. The lack of transparency applies to all levels of 
public policy making: on EU-level, on country level, and on local level.  

In EU projects with the aim at lowering the administrative burdens on enterprises 
caused by the government, I experienced that evidence-based methods were greatly 
appreciated in the public domain. This observation was confirmed in a project I carried 
out on behalf of the World Bank in Morocco. The project was successful, but I noticed 
that the implementation of mechanisms supporting evidence-based policy making still 
did not achieve a transparent policy-making process. This is precisely the reason why I 
propose a new framework for evidence-based policy making using IT. The framework 



                                                                                                                     
 
 

ii

has not the intention to affect any theory on public administration, but aims at being 
used by the representatives of this science as a vehicle. 

In this preface also some words of gratitude are due. I would like to thank Bas 
Brussaard posthumously for his contribution to the information systems theory in 
general and to my education in particular. Furthermore, I would like to acknowledge 
the business and administrative organisations that enabled me to apply information-
system theories into practice. Two organisations I wish to mention particularly. At first 
I would like to recognise Statistics Netherlands (CBS). As from 1985 until 2005 I have 
had the opportunity to look behind the scene of the Official Statistical Processes. The  
statistical process as well as the application of IT in these processes may be considered 
as one of the pillars of this thesis. Second, the Italian Bureau of Statistics (ISTAT) gave 
me the opportunity to extend my experiences acquired in the Netherlands to an 
international level. Here, I would like to thank Giovanni Barbieri and Claudia 
Cingonali, in particular, for their trust, in spite of my “direct way of acting”. 

During one of my international projects I had the pleasure to work with André Nijsen 
and Henk van den Beukel. In this cooperation, in Slovenia, we were really facing 
public policy  making based on personal feelings versus our approach to arrive at an 
evidence-based system for policy making concerning lowering the administrative 
burdens on enterprises. Besides the business cooperation, our stay in Slovenia was the 
beginning of a friendship. Cooperating in a project with difficult external 
circumstances proved to be productive in improving personal relations.  

During the writing of this thesis I experienced that Jaap van den Herik and myself are 
not only close in terms of birth date  (a difference of just one day) but also in way of 
thinking. I appreciate the contribution by Jaap very much in stimulating me to “go for 
it” and moreover in highlighting the formulation of my thoughts. For me it was special 
to cooperate with a professional although our mutual experiences and ideas were not 
per se the same. 

Then, I would like to thank Karel Luyben, Marcel de Bruin, and Ron van Velzen for 
providing me with the information on the state of the art of the administrative 
information systems at the Delft University of Technology. 

Furthermore, I am grateful for the suggestions on the text by my golf mate Karel 
Romkes and the detailed comments by Henk van den Beukel. Also, I would like to 
mention the comments by Han van der Zee on a preliminary version of the draft. His 
contribution emphasised the importance of the demarcation between the various 
scientific disciplines that are involved in the research of my thesis.  

The past year I dedicated to the writing of this thesis. My departure from Delft to 
Noordwijk together with my work on this thesis was not an easy time for my personal 
environment. In particular, I would like to thank Anneke for her patience and 
encouragement to complete the thesis. At last I wish to thank my mother for her 
support and care, as well as my sister Eleonora for her paintings giving me every 
morning positive feelings. 
 
Hans Stol, Noordwijk, November 2008. 
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1 Introduction 
Many people in Europe would like to see more transparency from their leaders. 
However, they do not face any relevant progress in this respect. Usually, people tend to 
vote for newcomers in politics because of their promises, but nowadays the voting 
people are convinced that politicians are neither transparent, nor do they base their 
decisions on evidence. Politicians use hypes when communicating their goals (cf. CBS, 
2008). In September 2008 the Office for Investigation of National Expenditure (BOR, 
2008) published the results of their investigation of the Dutch State Budget for 2009. 
The Office concluded that only 37% of the presented policy objectives are transparent 
and verifiable. In the European Union (EU) the issue of transparency and evidence-based 
policy making (cf. Lisbon, 2003; EC-7th R&D framework, 2007) are high on the political 
agenda. So, the hope on a change towards transparency is nation wide, even European 
wide. Yet, we believe that before we will see transparent behaviour by the politicians 
there should be a change of attitude and possibly of means. To support such a change I 
propose (in this thesis) the design and implementation of a widely accepted model that 
can serve as a reference benchmark for comparing the results and the promises as made 
by the politicians (cf. van Dooren, 2006).  

In the thesis I therefore present my own results as well as relevant results from others in 
the field of formalising the policy-making process. The main issue is the introduction of 
a framework for evidence-based policy making. Following this framework, the thesis 
subsequently reports on the integration of IT in the process of evidence-based policy 
making.  

Chapter 1 introduces relevant key-issues on the policy-making process. In Section 1.1  
we focus on the concept of policy making and in Section 1.2 on evidence-based policy 
making. In Section 1.3 we discuss the role of IT in this process. Moreover the chapter 
formulates a problem statement and four research questions (Section 1.4). The objectives 
of the study are listed in Section 1.5. Subsequently, the research methodology is given in 
Section 1.6. Finally, the structure of the thesis is outlined in Section 1.7. 

1.1 Policy making 
In the last decade, an increasing number of citizens in Europe has expressed the wish  to 
see more transparency by their governmental leaders (see, e.g., Fortuyn, 2002). Below 
we provide two recent formulations from research groups within the European Union on 
this topic. 

In 2003, the EU Research project EUROKY-PIA has been launched to search for the 
possibilities and conditions to obtain tools for supporting policy analysis in general. 
Policy analysis has been defined by the EUROKY-PIA consortium as follows: “Policy 
analysis is about providing “facts”, i.e.,  information that is reliable, trusted and used to 
support political choices with the best possible evidence. Ideally, the objective of policy 
analysis is to agree on the “facts”, and disagree on choices only if that is justified and 
deemed desirable on the basis of differences in values.” (EUROKY-PIA, 2004). 
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Recently, the 7th R&D framework programme of the European Commission (EC) asked 
for more research in the area of evidence-based policy making. In research area 8 
“Socio-economic sciences and Humanities”, the following objective is mentioned: “The 
overall objective of this research area is to contribute to improving policy through the 
appropriate use of indicators, techniques to analyse them, models and evidence-based 
methods, in the widest sense, at all levels, from the micro through to the macro, and 
across all phases of policy.” (EC-7th R&D framework Programme, 2007). 

For the purpose of clarity of argumentation we distinguish between citizens and 
politicians They are considered as different groups when analysing the whole spectrum 
of views on the policy-making process (PMP).1 Apparently, citizens are uncertain about 
the effectiveness of the policy-making process. In contrast, politicians are more 
interested in promising changes than in evaluating the results of their decisions (Parsons, 
20022). Figure 1.1 shows the flow of the activities of the politicians. They tend to focus 
on their own item of the policy-making process: they state their objectives and promise 
the results. They mean by that: preparing decisions in terms of expected output.  
 

 
Figure 1.1 : Policy making from the viewpoint of politicians. 

 
From a different angle, citizens are interested in the results. They mean by that: the 
realisation of the promises, i.e., the actual occurrence of the promised output. They 
rather look at the results and compare those with the promises (the objectives of the 
policy making)3. Figure 1.2 shows the flow of expectations as experienced by the 
citizens. 

 
Figure 1.2 : The perception of the citizens. 

 

                                                        
1 ) Enterprises play also a role as “targets” of policy decision and policy measures achieved by the politicians and the 
authorities. They are not directly involved in the voting process, but use lobbying methods to influence the content 
of the politics.  
2 ) See, e.g., Parsons (2002) page 3: “ It is possible and desirable to move policy making out of the realm of 
muddling through to a new firm ground where policy could be driven by evidence, rather than political ideology or 
prejudice.” 
3 ) Van Hoesel (2008) proposes policy research to bridge the gap between the citizen and the government. In this 
thesis we do not pay attention to the role of the many policy consultants and policy researchers in the policy making 
process.   

politician policy making:
objectives

results

citizen results policy making
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When the politicians are facing the results - and here we assume that they differ from 
what was promised (which is usually the case4) - , they will start arguing that (1) the 
circumstances are different, (2) the ideas have changed, and (3) new perspectives have 
arisen. So, politicians and citizens have a different view on policy making and on the 
results to be associated with the policy. The politicians clearly put emphasis on policy 
making and the citizens on the results. However, both parties are connected and so the 
actors (i.e., citizens and politicians) may have some influence (we call it a “weak” 
influence) on each others behaviour. 

Figure 1.3 substantiates the different views. It shows how:  
(a) the citizens have their impact on policy making by voting for a politician5;   
(b) the politicians (try to) control the results;   
(c) the citizens tend to perceive scrupulously the results of the PMP;   
(d) the politicians are dominant in defining the policy-making agenda;  
(e) the politicians are considered to be responsible for the outcome of the PMP. 

From investigations performed by Bouchard and Caroll (2003) we adopt that (a) and (b) 
indicate weak influence (see the dotted arrows in Figure 1.3) and that (c), (d), and (e) 
indicate strong influence (solid lines). 

 

 
Figure 1.3 : Different views on policy making. 

 
For the European Union the challenge is how to resolve (or at least how to deal with) the 
difference in perception on the results, as they tend to exist between the citizens and the 
politicians. In this thesis we will investigate to what extent Evidence-based Policy 
Making is a mean to accommodate this challenge (cf. Pawson, 2006).6 

                                                        
4 ) An investigation into the meaning of the voters in the Netherlands in 2006 (CBS, 2008), shows that 93% of the 
Dutch voters consider that politicians intentionally promise more than they can substantiate. 
5 ) Citizens may also be considered as co-makers of the policy by interacting in the policy decision phase.  However, 
after weighing the different interests the politicians are responsible for the policy decision making itself. 
6 ) Whereas in this thesis the focus is on public policy making with citizens and politicians as main stakeholders, one 
may understand that the concept is also valid for other situations which ask for transparency on effectiveness of the 
policy making. E.g., desired transparency in international donor funding for implementing development  and 
transparency of business policy on behalf of investors and shareholders in business environments. 

citizen

results

policy making politician

c

a d
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1.2 Evidence-based policy making 
There are many forms of policy making (Howlett and Ramesh, 2003). We start with a 
definition of policy. We describe public policy according to Althaus, Bridgman and 
Davis (2007, pp. 6-7). 
  

Definition 1.1: Public policy. 
 
 
 
 
 
 
 
 
 
 
 

Our research focusses on Evidence-based Policy Making (EBPM), since we believe that 
(1) it is the best approach for investigating the transparency of policy making, and (2) the 
topic is well established as there exist a wealth of publications on this form of policy 
making. A drawback is that it is used in different meanings. Below we mention three of 
them. We start by providing our definition of evidence. 
 

Definition 1.2: Evidence. 
 
 
 
 
The first  meaning of EBPM is straightforwardly formulated as “policy making based on 
evidence” (Dorey, 2005), or stated in question form: “How to base the policy decisions 
on evidence or facts?”  In this sense the EBPM is limited to the decision-making process 
as such.  This meaning is in our opinion rather naïve, since the definition does not take 
into account (1) the concept of heuristics, (2) the concept of beliefs, and (3) the 
application of a strategy. 

The second meaning uses the advantage of the EBPM as advocated by  “improving the 
quality of the decision” (Pawson, 2006). This meaning of EBPM is close to the meaning 
of evidence-based policy in the Health Science (Dobrow, 2004). In the UK,  there has 
been a growing interest in EBPM, based on the successes in health care in that country. 
In the Blair government, EBPM has been promoted as the professional way of policy 
making.  In the documents of the Cabinet Office (1999), EBPM is  interpreted as 
managing knowledge to obtain the best possible policy measures. Here, attention is 
given to heuristics, beliefs, and strategies, but no space has been given to the process as a 
whole. Meaning two is rather directional without opportunities for analysis, changes, and 
evaluation. 

Evidence is a measurable fact that can be represented by a description of attributes
and values of real-world entities and their mutual relations.  

Public policy can be seen as an authoritative response to a public issue or problem.
This suggests that public policy: (1) is intentional; public policy means pursuing
specific government goals through the application of identified public or private
resources, (2) is about making decisions and testing their consequences, (3) is
structured, with identifiable players and a recognisable sequence of steps, and (4) is
political in nature, expressing the electoral and program priorities of the executive.
Policies reached through a decision making framework: (a) express a considered
response to a policy issue, (b) help shape a government’s philosophy and (c) are an
authoritative framework of the government’s beliefs and intentions in the policy
area. 
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In the last years, a third meaning has arisen, mainly by facing the shortcomings of the 
two meanings above. Here, the focus is on the policy making itself and also on the policy 
process as a whole: it ranges from the analysis of the problem until the evaluation of the 
implementation of the political measures (cf. EC-7th R&D framework programme, 
2007). Apparently, an increasing number of people (i.e., citizens, politicians, and 
researchers) starts to realise that not only decisions can be based on evidence, but that 
the results of the decisions can be based on evidence as well. In other words: (1) 
decisions based on evidence (past experiences, knowledge, etc.) aim at reaching the 
objectives and (2) consequently the substantiation of these  objectives (e.g., content and 
timing) should  be measured according to the same evidence (indicators) as the original 
decisions were based on. 

The broad interpretation of EBPM, viz. covering the whole process: from obtaining 
evidence to reaching objectives as confirmed by the evaluation of the results, is the 
subject of this thesis7. 

1.3 IT and policy making 
So far, the use of IT in the policy-making process is fragmented8. Data are obtained from 
all kind of sources by (1) different means (ranging from personal databases to grid 
computing), (2) different modelling techniques (e.g., for analysis and forecasting), and 
(3) extended use of Internet. Most choices for the use of IT in the policy-making process 
are ad hoc and triggered by the “hype of the day”9.  Storing data to have later adequate 
access to knowledge for better decision making is also a well-known phenomenon 
(Sirmakessis, 2004).  

We start our research on IT by providing a relevant definition of IT. This is already 
difficult in itself. Our definition has to be considered as a practical definition, meant to 
be used in a community that exploits IT rather than making investigations into its 
theoretical foundations. 

 
Definition 1.3: Information Technology. 

 
 
 
 
To provide some ideas what IT includes, we give three examples. 
(1) Hardware: the application servers, database servers, Internet, workstations, personal 

computers, pda’s, the network infrastructure, etc. 
(2) Middleware: all (system)software for the operations of the hardware components 

(operating system, database management system, web services, etc.). 

                                                        
7 ) The emphasise is on the policy making process as a whole. Therefore parts of the process will receive insufficient 
attention. This is particularly the case for the content of policy decision making. The choices between value systems 
and weighting the interest of different groups in Society are beyond this thesis. 
8 ) Many IT initiatives in e-government support the administrative exploitation after the implementation of the policy 
making process. In this thesis we mean by IT and policy making: the IT integration in the policy making process: 
9 ) The use of IT in the Official Statistical System, carried out by the National Statistical Offices, differs from this 
phenomenon. There is a long history in using IT in the production of statistics. 

Information Technology (IT) refers to all software and hardware used for collecting,
storing, retrieving, manipulating, and disseminating data.  
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(3) Software: all software for the collection, storage, retrieval, manipulation, and 
dissemination of data.  

In this thesis IT will be treated as an integrated part of the EBPM process.    

Four issues are important for a proper understanding of the structural use of IT in the 
policy-making process: 
(1) a clear and measurable definition of the objectives of the project 10; 
(2) a clear definition of the relevant data and their indicators; 
(3) a functional inventory of IT tools; and 
(4) a monitoring system for measuring the progress of the project. 

It is not always possible to define the objectives precisely. However, it might never  be 
an excuse to avoid transparency in the policy-making process. Depending on the scope 
and the complexity of the subject of the EBPM process, indicators should be defined 
during the first part of the EBPM: the policy decision. 

1.4 Problem statement and four research questions 
Politicians possess the power by which they are able to take policy decisions. 
Admittedly, they aim at basing their choices on evidence (the first meaning of EBPM). 
However, this straightforward interpretation of EBPM does not fit with the transparency 
asked for by the citizen. It is interesting to see that in cases where the politicians do not 
have the power, such as in developing countries, monitoring systems and evaluation 
systems are imposed on the recipients of the funding for measuring the results of all 
policy decisions. Only under these conditions they receive funding for the development 
of their country (Stol, 2005a).    

What we usually see is the following. Governments tend to ask full transparency of their 
citizens, but their own processes are characterised by a lack of transparency. The fact 
that the well-developed countries ask transparency from the developing countries means 
in my opinion that they know what is at  stake. I understand quite well that this is a 
delicate question. Since this is not the main topic of this thesis I will let it rest. I only 
mention it as a possible follow-up of my research. 

This thesis will investigate the unclear transparency behaviour in the policy-making 
process of the well-developed countries (1) by introducing EBPM processes for decision 
making and (2) by introducing IT tools for (2a) measuring the results and (2b) 
supporting the policy-making process.  
 
The problem statement (PS) of this study reads as follows.   

PS: Is it possible to improve the transparency and measurability of the policy-making 
process by a framework for evidence-based policy making? 

As guidelines for our research we formulate four research questions (RQs). The research 
questions are derived from the problem statement and have the intention that their 
answers will result in an adequate framework for the policy-making process. The four 
RQs are as follows. 
                                                        
10 ) The project covers  policy making as well as the implementation of the policy decisions taken. 
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RQ1:   How can we improve the quality of the policy-making process in terms of 
transparency and measurability by rationalisation of the process? 

RQ2:  What are the characteristics of the data, representing the “facts” that should be 
used to support the achievement of the policy objectives? 

RQ3:  How can IT contribute in all parts of the EBPM process? 

RQ4:  What are the characteristics of an information system that will collect the data 
representing the outcome of the EBPM?  

To answer RQ1 a framework for Evidence-based Policy Making will be developed by 
first analysing step by step the parts of the process and then standardising these steps. 
For improving the quality, the process of EBPM will be investigated from the viewpoint 
of policy making. Transparency and measurability will guide the evaluation of the 
results.   

The answer on RQ2 will be given by formulating (1) the characteristics of the 
representations of the objectives, (2) the (expected and realised) results as well as (3) 
their timescales. The reliability of measuring the facts (objectives and results of policy 
making) depends strongly on the representation of the real-world entities involved.  

To understand the line of my research on RQ3 it is important to know my point of 
departure. In my opinion the policy-making process is and should be done by human 
beings11. However, IT may contribute in many parts of the policy-making process in 
order to make this process and its outcome transparent. RQ3 investigates the contribution 
of IT as well as the preconditions for safe and secure use of IT in the policy-making 
process. 

RQ4 is answered by the specification of an information system for electronic data 
capture, to arrive at unambiguous data from the outcomes of the policy measures. 

1.5 Objectives 
The proposal for improvement of the policy-making process will be provided by the 
introduction of a framework for EBPM. The framework provides means to analyse, 
design, and evaluate a policy-making process before and after its implementation. The 
framework is created by modelling the policy-making process using a System-Approach 
method. 
The objectives of the study can be summarised by four statements. 
(1) Constructing a framework of the policy-making process that (a) enables the 

transparency and  verifiability of the process and (b) improves the quality of the 
process. 

(2) Providing guidelines for a metadata model that serves the implementation of the 
framework. 

                                                        
11 ) I am aware that some people, e.g., my supervisor, believe that computers may be better in taking decisions. Yet, I 
believe that this area should remain the preserve of human beings. Nevertheless, I agree with the opinion  that there 
are many cases in which computers are better equipped for decision making than politicians.  Further research on a 
larger role of computers in EBPM should be considered, following the rationalisation of the process. 
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(3) Providing guidelines for an effective integration of IT in the process of evidence-
based policy making.  

(4) Elaborating the specification for data capture as a part of the evidence-based policy-
making cycle. 

1.6 Research methodology 
The thesis investigates how the policy-making process can be improved by using a new 
framework. The focus is on four issues (see the objectives in 1.5): (1) structuring the 
process of EBPM, (2) formalising the metadata used in the process, (3) integrating IT, 
and (4) exploiting e-capture to evaluate the results of the EBPM process. 

With respect to the main objective of the research, i.e., improving the policy-making 
process by using IT, we need to analyse the policy-making process as well as the 
possibilities to integrate IT in the policy-making process. We do this according to the 
following four lines of research.  
(1) Analysing and modelling the policy-making process. 
(2) Determining the prerequisites for a framework for a transparent and measurable 

policy-making process. 
(3) Analysing how IT may contribute to human decision makers in the policy-making 

process. 
(4) Analysing how IT may contribute to citizens in verifying the process and the results. 

The current section formulates the research methodology of the investigations to be 
described in the Chapters 2 to 8. The methodology consists of four specific research 
methods. In Subsection 1.6.1, we discuss the methods of reviewing the literature and 
analysing the findings.  The fieldwork approach is described in Subsection 1.6.2;  
methods used for modelling the process are given in Subsection 1.6.3; and methods for 
modelling the  integration of IT in the process are given in Subsection 1.6.4. 

1.6.1 Literature review and analysis 
Literature review is a basic ingredient for our research in Evidence-based Policy Making. 
The approach of the policy-making process is strongly based on the Systems Approach 
(see Checkland, 1999)12.  The literature review concentrates on: 
(1) literature on Evidence-based Policy Making (mainly originating from the UK); 
(2) literature on the systematic analysis of policy processes. 

The literature on IT applications is broad, even if it focusses on the administrative 
applications of IT.  Many methods applied in the Official Statistical System13, in 
particular on data collection, have contributed to the notion of how to obtain 
unambiguous data to be used in the EBPM process. The literature review is mainly 
performed to serve the subsequent analysis of the facts found in the literature.  

                                                        
12 ) The reason for choosing the Systems Approach is twofold: (1) the Systems Approach offers a framework for 
interdisciplinary research, and (2) the Systems Approach is an important pillar for the design of IT applications in 
administrative processes. 
13 )  Official Statistical System is the way the National Statistical Institutes perform their statistical processes 
considering the fundamental principles of official statistics, see: http://unstats.un.org/unsd/dnss/default.aspx. 
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1.6.2 Fieldwork 
The fieldwork may cover different parts of the EBPM process. In my research, I 
focussed on the following three parts: (1) the use of IT to improve the data collection by 
governmental administrations, (2) the use of IT in the Policy Impact Analysis14, and (3) 
the design of a Monitoring and Evaluation System for ICT development.  

This fieldwork provided (1) notions on current e-capture practices, and (2) new insights 
into improving the notions in the context of EBPM. 

The fieldwork is performed in several EU-projects (1994-2006). The research and 
development projects (4th and 5th R&D framework programme of the EU) showed: (1)  
differences in culture, (2) differences in the impact on using IT solutions, (3) the daily 
practice of how data collection took place in different countries of the EU, and (4) the 
effect of the use of IT in the data-collection process.  

1.6.3 Modelling  
As soon as IT is involved in a multidisciplinary task, it plays a part in the research 
methodology. IT enables a variety of supporting tasks, varying from direct technological 
support to entering the collaborative discipline, by helping to design new research 
approaches.  
The Systems Approach (by some called: System Thinking) has always been a driving 
force as far as IT architecture and IT solutions are involved. Elaborating on the 
nowadays established ideas by Stol (1990), I propose to use modelling methods that 
contain the following three characteristics: 
(1) the paradigm of Information Systems as representation of the Real World; 
(2) the paradigm of Information Systems as part of a Control System; 
(3) the three “pillars” as construction elements for designing Information Systems, viz.  

a. the flow of activities; 
b. the control of the flow of activities; and  
c. the parts of the real world involved. 

Analogous models were used in many other European research projects (cf. Stol, 
1999)15. The most important references for the modelling methods are: Bachman (1969), 
Sundgren (1975), Lundeberg (1976), Minzberg (1979), de Leeuw (1982), Stol (1990), 
Checkland (1999), and Teorey (1999). We will elaborate on them in Chapter 3. 
The introduction of IT in the EBPM process means the necessity of formalising data and, 
even more, metadata (Stol, 2002). Understanding the problem of metadata definitions 
means also realising the existence of differences between data, message, and information 
(Sundgren, 1975; Stol, 1990).  

                                                        
14 ) The aim of Policy Impact Analysis is to determine the effectiveness of public policies.  
15 “The use of system theory based models in the DATAMED and the TELER project showed that a fast understanding 
between participants from different EU-countries could be obtained.  The models used are related to the content of 
the objectives to be achieved: in terms of the domain (especially important for statistical projects), the setting of the 
boundaries of the results of the project, and the “logical” description of the “technical” (IT-)solution. The use of the 
models forces the participants to be precise in the first phase of the project in the definition of  WHAT the project is 
about. This causes a common view of the objectives without discussions of the technical results.” (Stol, 1999) 
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In Stol (2002) a matrix is given in which, data, message, and information are related to 
the physical, syntactical, semantical, and pragmatical level of communication. This 
matrix lays the foundation for the formalisation of the metadata in the EBPM process. 

1.6.4 IT integration  
The challenge of modelling an information system (IS) architecture is immediately 
followed by the challenge of how to integrate IT in an existing infrastructure. First, IT 
should be applied only if the underlying processes are formalisable. This means, among 
other things, that for the integration of IT in the EBPM process, loosely coupling of the 
subsystems (Weick, 2001) is preferred above full integration. Second, the gain in terms 
of flexibility and the dependence on human activities in EBPM are convincing 
arguments to choose for loosely coupling (cf. de Leeuw, 1995). 

1.7 The structure of the thesis  
The thesis consists of  nine chapters, this one inclusive. Chapters 2 and 3 lay the 
foundations for the two research lines of the study: (a) the evidence-based policy-making 
process and (b) the integration of IT in this process. Chapter 2 describes the Policy 
Making Process (PMP); it analyses the different parts and describes the  characteristics.  

Chapter 3  gives an overview of the modelling methods used. The models of (1) the 
activities, (2) the process control, and (3) the relevant real-world entities are the basics 
for the architecture of the system. The relation between the models and the architecture 
is also described in Chapter 3.   

Chapter 4 describes the fieldwork and is devoted to experiences with (parts of) the 
EBPM process and the IT integration. The chapter includes (1) experiences with 
designing architectures of information systems based on the modelling methods, (2) 
experiences in six EU research projects in the use of IT in data collection, (3) specific 
experiences in EBPM processes, and (4) examples of policy-making processes on local 
and country level in the Netherlands.  

In the following chapters the RQs are addressed. Chapter 5 deals with RQ1: How can we 
improve the quality of the policy-making process in terms of transparency and 
measurability by rationalisation of the process? A framework for EBPM is proposed 
based on the modelling methods, introduced in Chapter 3.  

Chapter 6 specifies, according to RQ2, a metadata model for EBPM, following an 
analysis of the characteristics of the data involved in the policy-making process.  

In Chapter 7 RQ3 is answered: How can IT contribute in all parts of the EBPM process? 

Chapter 8 elaborates on one of the subsystems of the EBPM process: the Monitoring and 
Evaluation system. It provides a specification of an E-capture System as one its main IT-
components. Furthermore, RQ4 is answered by defining the characteristics of an IS to 
collect and present the data representing the facts. 

Finally, Chapter 9 provides the conclusions for the RQs as well for the PS. Moreover, in 
this chapter recommendations and suggestions for further research are formulated. 
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Figure 1.4 shows the structure of the thesis, related to the research methodology. In the 
left column the research method is presented; in the right column, the RQs and the 
corresponding chapters are mentioned. 

 
Figure 1.4 : Structure of the thesis related to research methods and RQs. 
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2 Policy making 
In this chapter we consider policy making as a possibility to change reality. To analyse 
the steps made during policy making we aim at constructing a model that helps us in 
explaining the process. Although the content of this thesis on policy making may also be 
applicable on business, we will focus on decision making in public administration and 
public policy (cf. Morçöl, 2007). We will do so as follows.  

Section 2.1 elaborates on Easton’s (1965) model of the policy-making process. By the 
elaboration we arrive at an own model for policy implementation. Following our own 
model each of the activities is discussed in Section 2.2. The aim of the latter section is 
(1) to recognise the main variables in policy making and (2) to consider their added 
value to the policy-making process as a whole. Section 2.3 sets the boundaries for a 
transparent and verifiable policy-making process. Starting with some general theories on 
decision making, the section elaborates on (1) the measurability of the policy making, (2) 
the trade off between rational behaviour and other behaviour in policy making, and (3) 
the preconditions for transparency and measurability of the policy-making process. 
Finally, Section 2.4 provides chapter conclusions. 

2.1 A model for policy making 
Some people argue (viz. Dorey, 2005, pp. 4-7) that the policy-making process cannot be 
described in a general way, without taking into account (1) the subject of the policy-
making process and (2) the specific circumstances in which the process takes place. 
Nevertheless, many people use “frameworks” of the policy-making cycle for their 
analysis of the policy- making process (e.g., Howlett, 2003; Davies, 2004; Althaus, 
2007).  

For the sake of clarity, we distinguish in our research between “framework” and 
“model”. We do so in the following way. Our aim is the developing of a framework for 
evidence-based policy making (framework for EBPM). It will be described in Chapter 5. 
It answers RQ1. In the Chapter 2, 3, and 4 we describe models that will be used when 
composing the framework of Chapter 5. However, some authors cited by us use the term 
“framework” for what we call “model”. In our description we have silently transformed 
the terminology used by other authors into “models” so as to be consistent throughout 
our text. 

In the discussion on the applicability of an EBPM framework, the main argument against 
is that the policy-making process is not a rational process and (therefore) it cannot be 
described in general terms. People using the policy-making cycle model as reference16 
defend their position as follows. Although each situation can be considered as unique, a 
systematic approach and analysis of the policy-making process is only possible, when 
taking into account the different steps and interdependencies of the activities in the 
policy-making process. Using models to understand policy making means that one 
should take into account that each change in reality caused by policy decisions: 

                                                        
16 )  Using the model as a reference means that the model can be considered as a framework, viz. the outline of the 
policy-making cycle. 
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(1) considers different kinds of objects to be changed; 
(2) addresses different populations; 
(3) requires different approaches to change reality; and 
(4) involves various stakeholders, each with their own (hidden) objectives. 
 
In Subsection 2.1.1 we provide two definitions, one on policy making and the other one 
on the policy-making process. Subsection 2.1.2 elaborates on three existing models for 
the policy-making process. Subsection 2.1.3 introduces a new model with emphasis on 
the implementation of the policy decisions, considered as the change process that should 
be controlled in order to achieve the policy objectives. Finally, Subsection 2.1.4 provides 
section conclusions. 

2.1.1 Two basic definitions 
In this thesis each policy-making model will be analysed from the perspective that policy 
making means “acting to change reality”. In every policy-making process the objective 
of changing (aspects or parts) of reality is at stake.17 Although policy decisions within 
the policy-making process can be rather diffuse and non-rational, the process always 
results in a decision to change reality18. After a policy decision, the outcome of the 
decision should be implemented according to the objectives formulated in the decision. 
An example of an outcome of a policy decision is legislation, followed by regulation, 
then by an appropriate implementation by the authorities, and thereafter by controlling 
the implementation.  

Whatever the way of implementation, the result counts: the change in reality according 
to the objectives decided upon by the policy makers. This line of reasoning will be 
followed when analysing the policy-making process. Consequently, a model of the 
policy-making process will be presented and further elaborated. The complete evidence-
based policy-making framework is described in Chapter 5. We start by a definition of 
policy making.  

Definition 2.1: Policy making. 
 
 
 
 
 

The concept of policy making according to the definition 2.1 does not give a decisive 
answer to the question on the scope of policy making. The definition suggests that policy 
making ends with programmes instead of changes in the real world. Therefore we 
introduce the concept of the policy-making process.19 

                                                        
17 ) Althaus (2007) formulates this as follows: “Public policy is ultimately about achieving objectives. It is a means 
to an end. Policy is a course of action by government designed to attain certain results.” 
18 ) Policy decisions that do not have the objective to influence, and therefore change reality will not  be considered 
as policy decision as part of policy making. 
19 ) A comparable definition is given by Spiller et al. (2003, p. 4). 

Policy making is the process by which governments translate their political vision
into programmes and actions to deliver “outcomes” - desired changes in the real
world. (Cabinet Office, 1999)  
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Definition 2.2: Policy making process 
 
 
 
 
 
The policy-making process covers the whole change process from the existing situation 
to the desired one. The existing situation is the real world that is the object of the policy 
decision. The desired situation should be the real world adapted to the objectives aimed 
at by the policy decision. In our opinion the change process is at least as important as the 
policy-decision making. Without an effective change process the objectives will not be 
achieved and thus the decision process will not succeed. 

2.1.2 A model for the policy-making cycle 
Policy making can be seen as a sequence of stages. Dorey (2005, p. 5) distinguishes six 
stages  leading from (1) agenda setting, via (2) recognition of the problem, (3) 
consideration of options, (4) agreement on the most suitable option, and (5) legislation or 
introduction of a new policy to (6) implementation. Figure 2.1 visualises the six stages.  

 
Figure 2.1 : Policy making as sequence of six stages.  

 
A second way of characterising the policy-making process is to consider the process as a 
cycle of activities (cf. Althaus, 2007). Figure 2.2 shows the order of activities. The cycle 
consists of eight activities leading from (1) identifying issues (comparable with agenda 
setting), via (2) policy analysis, (3) choice of policy instruments, (4) consultation of 
people or parties concerned, (5) coordination with other related policy areas, (6) policy 

The policy-making process  includes (1) the process of setting and directing the
course of action to be pursued by governments, (2) the realisation in the real world,
(3) the measurement of the results, and (4) the evaluation of policy making. 
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decision making, and (7) implementation to (8) evaluation of the implementation. The 
evaluation is used as evidence (Nutley, 2004) for future decisions on identified issues. 
 
The arrows in the policy-making cycle suggest a prescribed order of the activities. In 
practice this is not the case. Sometimes consultation and coordination take place during 
policy analysis and even (also) when identifying issues. One should “read” the arrows as 
follows: before the implementation of policy making can be realised a policy decision 
should be taken, before a policy decision can be taken activities between policy areas 
should be coordinated, etc. So,  the arrows should be followed in counter-clockwise 
direction, asking the question what should be achieved before the present activity can be 
completed.  
 

 
 
 
Figure 2.2 : The policy-making cycle.  
Source: Slightly adapted from Althaus (2007). 

 
 
A third way of characterising the policy making process is to consider the policy-making 
process as a system. It is shown in Figure 2.3. Easton (1965a) used the systems theory 
(see also Systems Approach, Section 3.1) to analyse and describe the political system. 
Easton (1965a, pp. 24-25) explains this as follows: “Systems analysis as conceived here 
will be built upon the following general premises. Only the first two of these need its 
share with other modes of analysis that revolve around the concept ‘system’ as primary 
axis.  
 
(1) System. It is useful to view political life as a system of behaviour. 
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(2) Environment. A system is distinguishable from the environment in which it exists 
and  open to influences from it. 

(3) Response. Variation in the structure and processes within a system may usefully be 
interpreted as constructive or positive alternative efforts by members of a system to 
regulate or cope with stress flowing from environmental as well as internal sources. 

(4) Feedback. The capacity of a system to persist in the face of stress is a function of the 
presence and nature of the information and other influences that return to its actors 
and decision-makers.” 

 
Easton (1965a) elaborates his Systems Approach to policy making by dividing the 
policy-making process into four interrelated black boxes: (I) Society, (II) Political 
System, (III) Outputs, and (IV) Authorities.  
 
Easton’s (1965a) model shows that the “trigger” for the Political System comes from 
Society. He considers the Political System as a black box, with the demands by Society 
as inputs, and laws and policies as outputs. Eventually, the outputs result in an 
application in the Society by the Authorities using the output of the Political System.  
 
In the following the parts of the Political System and other main components of the 
policy cycle and the model will be denoted by capital initials, such as used in Change 
Process.. 
 
 

 
 
Figure 2.3 : Simplified version of Easton’s model of the Political System.  
Source: Dorey (2005, p. 5). 
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2.1.3 Our model for policy implementation 
For our analysis of the policy-making process we elaborate on Easton’s (1965) model20. 
In particular, we emphasise the implementation phase of the policy-making process, i.e. 
the Authorities. This results in the model shown in Figure 2.4.  
 

 
 

Figure 2.4 : Our model for policy implementation. 
 

In our elaborated model of policy making we recognise the following six items. 
(I) The input from Society to the Political System. The input is a part of the Society 

that is of interest for the Political System; it is comparable with the identified 
issues from the policy-making cycle (Figure 2.2). 

(II) The Political System. The Political System is considered  as a black box in which 
the political analysis, choice of policy instruments, consultation, coordination, and 
policy decision (cf. Figure 2.2) take place. 

(III) The Outputs of policy making by the Political System. We distinguish two kinds 
of output:  
(III a) laws and policies guiding the Authorities in (1) initiating, (2) monitoring, 
and (3) evaluating the Change Process. 
(III b) resources available to effectuate the change in reality. 

(IV) The Authorities. The Authorities initiate and monitor the change process, caused 
by the policy making, to arrive at Reality 2 (characterised by achieving the 
objectives aimed at). The Authorities take measures to achieve the objectives 
based on observations (data) from the Change Process. 

                                                        
20)  The main reason for selecting Easton’s (1965) model is that (1) it offers a clear distinction between the 
responsibilities of the participants in the policy-making process and (2) it is based on the Systems Approach used in 
this thesis. 
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(V) Monitoring the Change Process. Monitoring happens by taking measures based on 
data about the Change Process. 

(VI) The Change Process. The Change Process transforms Reality 1a (VI a) into 
Reality 2 (VI b). Reality 1a is the relevant part of reality, that is the object of 
interest for the Policy System to be changed. Reality 2 is the same part of reality 
including the changes effectuated in the Change Process. We explicitly do not take 
Reality 1 as a starting point, because of the dynamic character of Reality. The 
Reality in which the demands emerged usually change during the policy-making 
process. So, the current situation should be taken as a starting point for the Change 
Process. 

 
Although the main subject in our approach of the policy-making process is the public 
sector, we may recommend a similar approach for the private sector. The research 
findings that are instrumental for this thesis are influenced by experiences in both 
sectors. 
 
Policy making in the public area can be considered on different levels: European level, 
country level, and local level. On European level, the Society (here taken as the target 
for EU policy making) are the countries participating in the EU. On the country level, the 
Society is composed of the economical and social actors in the country. On the local 
level, the Society consists of the inhabitants of the municipality and the local 
infrastructure. The elaborated model of the policy-making process can be applied on 
each of the policy-making levels mentioned. In this chapter we provide three examples 
of European considerations; they are to be considered as illustrations of the text. 

2.1.4 Section conclusions 
In this section, the definition of policy making and the policy-making process as well as 
our model for the activities in the policy-making process have been highlighted. 
Following the definition of policy making while emphasising the expected outcome of 
the process in the real world, we may draw the following four conclusions from this 
section. 
(1) The policy-making process includes the implementation of the policy decision. 
(2) The focus in the existing literature on public policy is on the process of taking the 

policy decision. The implementation of the policy decision needs more attention in 
the model of the policy-making process. 

(3) The start situation of the Change Process is the state of the art in reality at the 
moment of the start of the Change Process. This situation (Reality 1a) need not be 
the same as the situation considered by the Political System (Reality 1). 

(4) The main task of the Authorities in the model of the policy-making process is 
controlling the Change Process. In order to fulfil this task in a proper way the 
Authorities should be aware of (a) the start situation in reality (i.e., Reality a), (b) the 
target situation in reality (Reality 2), (c) sufficient measures to achieve the outcome, 
(d) the ability to influence the Change Process, and (e) the sequence of situations 
during the Change Process. 
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2.2 Variables in the policy-making process 
In this section we describe the variables that are relevant in the policy-making process,  
defined in Section 2.1. Without considering the content of the policy itself21 we did not 
find so many possible approaches for identifying and defining variables in the policy-
making process. Bouchard and Caroll (2003) relate ten variables (or characteristics) of 
the policy- making process to the policy discretion22 and control measures. The variables 
proposed are23:  

(1) complexity: degree of expert knowledge required for the policy-making 
process; 

(2) organisational differentiation: number of organisational units (of the 
Authorities)  involved in the Change Process; 

(3) compression: the elapsed time of the Change Process; 
(4) decision points: number of entities involved in the decision-making process 

(within the Political System); 
(5) the degree of internal coupling: relation between the policy and its subject; 
(6) the degree of external coupling: relation between the policy area at hand and 

other policy areas; 
(7) homogeneity: measure for the possible variants in the policy area; 
(8) resonance: measure for the impact of the policy area on the Society; 
(9) technology: kind of functions performed in the Change Process (routine use of 

technology, adaptation of structure in technology, and unique application of 
technology); 

(10) visibility: measure for public awareness for the Change Process. 
 
The ten variables play a role in different parts of the model for our policy 
implementation (cf. Figure 2.4). They can be considered as relevant for (1) the Policy 
System (e.g., decision points), (2) the Change Process (e.g., complexity, compression, 
technology, and visibility), and (3) the controlling mechanism or the organisation of the 
Authorities (e.g., organisational differentiation). The other variables (e.g., resonance, 
homogeneity, internal and external coupling) address the policy decision making as well 
as the Change Process and the control of the Change Process. I will start at the elements 
recognised in the model. Then I will come back on the Bouchard’s (2003) variables, 
when drawing conclusions on the variables in the  policy-making process. 
 
Subsection 2.2.1 introduces the possible output of the Political System related to the 
expected output of the Change Process. In Subsection 2.2.2 we continue with the input 
for the Change Process that consists of two elements: (1) the output of the Political 
System as well as (2) the measures to achieve the objectives of the Political System. 

                                                        
21 ) Generally speaking, the literature about political processes focusses on the content of the policy in terms of 
concrete sectors (education, housing, transport, etc.) and or measures (regulating, subsidising, taxes, etc.). See, for 
example, Davies (2001). 
22 ) Bouchard defines policy discretion according to the definition given by Caroll and Siegle (1999, pp. 73-74) as: 
“The ability to adjust programs or policies to suit the circumstances. It is the process by which the administrator is 
able to use a judgemental decision strategy to change or alter programs to suit the client, or in some cases the 
administrator.” 
23 ) As far as possible the variables are “related” to the framework, presented in Figure 2.3. 
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Subsection 2.2.3 considers the Change Process as a system according the Systems 
Approach. We mean by this that we abstract from specific situations.24 
 
Subsection 2.2.4 shows what kind of qualities the Authorities need to control the Change 
Process. The relation between the earlier mentioned variables and the control measures 
are explained. Some considerations on the key players in the policy-making process are 
discussed in Subsection 2.2.5. In Subsection 2.2.6 we give our conclusions on the 
variables in policy making. 

2.2.1 The Political System and the intended output 
The output of the Political System is often achieved after a long period of discussion and 
negotiation about (1) the issues to be covered by the policy decision making, (2) the 
content and (3) quality of the decision itself. In the literature on Policy Analysis (see, 
e.g., Shepsle, 1993; Larsson, 2003; Howlett, 2003; Dorey, 2005;Althaus, 2007) the 
emphasis is on this part of the PMP. The Policy Cycle (Figure 2.2) most commonly 
referred at in the literature, consists of eight activities. From these eight activities six can 
be considered as part of the Political System: (1) identifying issues, (2) policy analysis, 
(3) choice of policy instruments, (4) consultation, (5) coordination, and (6) the policy 
decision. Only the activities (7) implementation and (8) evaluation are to be considered 
outside the Political System. 
 
In definition 2.1 we have defined policy making as a process that results in programmes 
and actions to deliver outcomes in the real world. Following this definition we consider 
five issues as necessary parts of the output of the Political System: 
(1) identification of the entities (or objects) and their mutual relations to be changed 25; 
(2) identification of the properties of the entities to be changed; 
(3) current situation concerning the properties of the entities (at time t) involved and the 

properties to be reached because of the policy measures (time t +1)26; 
(4) the resources (including budget and personnel) to achieve the intended outcomes; 
(5) definition of the organisation that takes care of achieving the policy objectives; or 

the organisation of the Authorities responsible for the outcome. 
 
We understand that the Change Process in the Society is complex. The decision-making 
process in politics may take more time than the private sector can permit itself, but the 
resulting organisation of the intended changes can be considered as similar. To achieve 
the outcome of a decision, the targets and the plan to arrive at the targets should be 
defined. One of the statements by Benjamin (1975) considering the realisation of 
information systems in organisations was: “If you cannot plan it, you cannot do it.” This 
statement applies to organisations in the private sector as well as to the Authorities, 
responsible for the organisation of the Change Process initiated by the decisions made by 
politicians.   

                                                        
24 ) In Chapter 3 (esp. Section 3.1) we explain the Systems Approach applied in our research in more detail. 
25 ) In Subsection 3.2.1 we introduce the concepts of entity types and object types. Although political decisions refer 
to real entities (individual or groups), in practice the ‘types’ are the subject of the policy. 
26 ) The attributes of the entity types at time t describe the situation before the Change Process, the attributes of the 
entity types at t+1 describe the situation after the Change Process (the situation aimed at). 
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We emphasise that, considering the output of the Political System, we do neither take 
into account the content of the output itself, nor the evaluation of former outcomes of the 
political decision processes. Although it may be important for the content of the policy 
decision, it  does not influence the characteristics of the Output to be expected from the 
Political System. 
 
In the formulation of the five issues one should be aware of the view of the people 
involved in the process: in particular the decision makers (politicians) and the target 
group (people and institutions to be influenced by the policy measures). The 
characteristics are to be formulated so that: 
(1) the Political System agrees upon the content; 
(2) the Authorities responsible for the completion of the Change Process understand the 

outcomes and agree with the available means; 
(3) the target group understands the intended outcomes; 
(4) the outcomes can be measured against the objectives. 

Considerations on European level: reality and law 
The parts of reality effected by EU-policy making are limited by the EU-law and
regulations. In practice, it means sometimes that the output of EU-policy making can
be precise in terms of changes in reality: e.g., regulations on competition. Moreover,
policy measures can be quite global, too, as far as the effects on the  reality are
concerned: e.g., setting the boundaries for the EU-countries concerning their
financial balance. Because of the variety in the reality, targeted by the EU-policy
making, policy measures may be taken that not consider the different cultures in the
EU-countries. I have observed that the reality as perceived by the EU- politicians is
more uniform than the real world shows. Whereas on a country level observing
reality can help to justify certain policy measures, on a EU- level this is hardly
possible, not only because of the distances but even more because of the differences
in culture.   
 
The influence from the Society on the policy decision making on EU-level is 
dominated by the negotiations of the participating countries and all kind of 
committees, working groups, and  expert groups (Larsson, 2003). It is not an 
exception that the process of decision making does not start by a problem but by 
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2.2.2 Available input for the Change Process 
The most relevant part of the input for the Change Process is the existing situation 
regarding the part of reality to be changed. The situation may differ from the situation 
that was considered by the Political System before it produced its final output. If this is 
the case the Authorities may give feedback to the Political System and/or may adapt the 
action plan for the Change Process. The Authorities are responsible for verifying the 
starting point of the Change Process, based on the input they have received from the 
Policy System: the intended outcome in the real world and the action plan for the 
realisation. If the Authorities do not verify the starting point, they are missing a part of 
the control needed to achieve the outcome. 
 
 
 
 

Consideration on European level:  the role of the Political System 
It is difficult to summarise the role of the Political System of the EU in our model,
because of the complexity of the organisation. Larsson (2003, p. 27) formulates this
as follows: “Anyone with the ambition of understanding how the European Union
functions will be confronted with the discussion of supranationalism vs.
governmentalism, i.e., which is the most powerful institution: the Council, the
Court, the Commission, or the Parliament, or the problems with the democratic
deficit. Much effort has been put into analysing the role and the position of the EU
institutions and their relations with the Member States’ governments or comparing
the EU system of decision making with that of contemporary democratic
governments. These analyses are often based on a constitutional (formal) or
legalistic concept of how the EU operates, stressing how each institution tries to
enhance its influence and to control the others. However, those working within the
EU system often have another picture of how the decision-making process really
functions in practice – reflecting a less conflicting and more pragmatic picture
than the official one.” 
As far as the analysis of the policy-making process on the EU-level is concerned I
may conclude that it is impossible to show a direct relation between objectives to
be achieved and the behaviour of the Political System of the EU. 
However, sometimes the Political System of the EU produces laws and regulations
in terms of measurable objectives to be achieved in the Society. Laws and
regulations on agriculture and fisheries are examples, in which quantitative
objectives on quota are prescribed to be achieved within a timeframe. A second
example of influencing Society by the EU Political System is the Full Competition
Directive, forcing enterprises to act in fair competition with each other.  Many of
the outputs of the EU are not translated in measurable objectives. They rather give
directions and vague goals on the place of the EU in the global market, for
example,  in terms of norms and values, and ideals of the EU economical position
in the future.
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The input for the Change Process consists of two parts. 
(1) The relevant part of reality to be changed. This part of reality is defined as output of 

the Political System (see Subsection 2.2.1). It concerns: (a) the entities and (b) their 
mutual relations to be changed as well as (c) the relevant environment. We mean by 
relevant environment all parts of reality that are considered to be taken into account 
in the realisation of the intended outcome. 

(2) The measures to substantiate the intended results. The measures include all possible 
measures needed to arrive at the intended situation. If the measures are only partly 
sufficient for the realisation of the outcome, the change process should be altered. 
The outcome should be redefined so that it can be achieved with the available 
measures. In this case feedback should be given by the responsible Authorities, 
mentioning that the intended outcome can only partly be achieved by the available 
means.  

 
A careful decision making regarding the input by the Authorities is necessary to achieve 
an outcome of the Political System in a controlled way.  

2.2.3 The Change Process  
In the Change Process, the implementation of the policy decision takes place. The 
objectives of the Political System are transformed in the intended outcome in reality. 
This means that (1) the initial situation that is relevant for the realisation of the outcome 
is defined, (2) the measures are considered as sufficient to achieve the outcome, and (3) 
the action plan is adopted by the Authorities.  
 
The Change Process itself takes place in the (relevant part) of reality. The part of reality  
defined by the objectives of the policy making and its relevant environment participate in 
the Change Process. The timeframe and the complexity (or scope) of the change depend 
on the objectives formulated by the Policy System. The complexity may be caused by (1) 
the number of objects and their relations addressed and (2) the number and kinds of 
activity to be performed to achieve the changes in the objects and relations aimed at. The 
length of the timeframe may differ depending on the complexity and on the time needed 
to change the objects and their mutual relations. 
 
In any case a salami strategy27 should be avoided in the Change Process, since then: (1) 
the objectives will disappear on the background and (2) the process will lose 
transparency (see also Subsection 2.3.1). Further, the Change Process may be organised 
in different ways depending on the complexity and the timeframe. When the complexity 
is low and the timeframe is limited the implementation of the policy decision may be 
straightforward: e.g., adapting regulations and implementing new rules in existing 
institutions. If the complexity of the change is high (e.g., the number of objects involved 
is high, as well as the kinds of activity to be performed) and the timeframe is long and 
uncertain, the organisation of the Change Process requires special attention. 
 

                                                        
27 ) A salami strategy is a policy of cutting away one by one undesirable elements (Chambers dictionary, 10th 
edition). 
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Figure 2.5 shows the two axes: complexity and timeframe. Moreover, the resultant 
organisation of the Change Process is described according to its situation in the graph 
(three situation are indicated).  

 
 

Figure 2.5 : Complexity, timeframe, and the organisation of the Change Process. 
 
The construction of the Change Process requires the following five measures when the 
complexity is high.  
(1) Consider the division of the Change Process in subprocesses with intermediate 

objectives to be achieved; the aims are small changes in (a) objects and (b) in their 
relations. 

(2) The intermediate objectives will aim at less complex changes (in Figure 2.5 it means 
towards the left bottom corner). 

(3) Assure, verify, and communicate how the intermediate objectives contribute to the 
original objectives. 

(4) Formulate the intermediate objectives explicitly. 
(5) Organise feedback to the Political System if the outcome shows that the original 

objectives are not achievable. 
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The construction of the Change Process requires the following three measures when the 
timeframe is long and uncertain.  
(1) Split the Change Process into subprocesses, each with measurable outcomes.  
(2) Measure the progress by defining intermediate check points in terms of actual 

changes in reality.  
(3) Define feedback moments in advance from the Authorities to the Political System in 

case the objectives are becoming unachievable.  
 
The organisation of the Change Process is defined in advance. This means that the 
responsibility and the role of the Authorities are determined. As soon as the Change 
Process has been launched the Authorities are in charge. They have their own 
responsibility for achieving the objectives. The Authorities may avoid (1) to have their 
own political objectives related to the relevant object, and (2) being “slaves” of the 
Political System, and by that (3) losing contact with reality. In one of his conclusions 
Breed (2007, p. 149) emphasises the necessity of (1) a reconsideration of the 
responsibilities and (2) the mutual understanding between the politicians and the 
Authorities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.2.4 Control of the process 
The Authorities are responsible for the control of the Change Process. In practice the 
Authorities consist of a number of organisation(al unit)s. The  organisation of the 
Authorities may influence the effectiveness of the control of the Change Process. 
Bouchard (2003) concluded that the number of organisational units involved in the 
Change Process diminishes the possibilities for the Authorities to control the Change 
Process.  The effectiveness may be improved if the Authorities only focus on the control 
of the Change Process and not on controlling each other. In this thesis we will further 
abstract from the organisation of the Authorities.  
 

 

Consideration on European level: transparency and concrete objectives 
The Change Process of reality initiated by the policy making of the EU can be
characterised as follows. There are in general no concrete objectives and targets in
terms of changing objects and relations between objects within a certain timeframe. As
far as concrete objectives are formulated, they are to be achieved  far from now. This
means also that the reality (to be changed) that was in the mind of the politicians at the
moment of policy making easily can be changed because of external reasons. The
objectives are formulated more or less as ideals to be reached in the future. Hereby, it
is  difficult to evaluate the results of the policy making process on the EU level. I
understand  that this fact has various reasons, varying from the mandate of the EU to
change reality to the culture of the DGs. Nevertheless, I am convinced that
transparency of the policy-making process in the EU can benefit from setting  more
concrete objectives in terms of changes in reality together with indicators of how to
measure the results of the policy making. In this process of improving transparency, the
governments of the Member States play an imperative role. After all, they are
responsible for the implementation of the policy measures of the EU in their countries. 
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An effective control of the Change Process requires that the Authorities possess the 
following ten capabilities. 
(1) They know the (current) reality that is the starting point for the Change Process. 
(2) They know the objectives for the Change Process. 
(3) They formulate objectives in terms of representation of reality: current situation 

versus situation to be reached 
(4) They translate the representations of reality into changes in objects and their 

mutual relations. 
(5) They have the possibilities (resources) to influence the objects and their mutual 

relations that are to be controlled. 
(6) They have the power and control mechanisms to control the relevant part of 

reality. 
(7) They have a model of the Change Process, so they know in what circumstances 

which measures should be taken. 
(8) They know of possible influences that can disturb the  process. 
(9) They have defined indicators to verify the behaviour of the Change Process and 

the intermediate outcomes. 
(10) They know the indicators describing (1) the situation in the relevant part of reality 

(e.g., in terms of <object-<attribute-value>time>), and (2) the progress in the 
Change Process (project indicators). 

  
During and after the Change Process the Authorities are obliged to (1) justify the 
outcomes, (2) take the responsibility, and (3) understand they are accountable for the 
outcomes.  

Measuring the changes in the real world, often means using statistical methods. The 
choice of the appropriate statistical methods depends on the objectives of measuring. 
Chapter 8 discusses the use of e-data capture systems in the policy-making process. 
Taleb (2004, 2007) explains how unique random events may have a big impact on the 
real world. This may be true, but it does not imply that one should not measure the 
outcomes of policy decisions according to the original objectives. Policy making cannot 
be based on random accidental events that could happen, but policy making may rather 
be concerned with common sense, among others based on evidence and knowledge 
about the real world. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Considerations on European level: data as policy makers 
The Authorities on EU-level are the Directorates General (DG). The cultures of the
DGs differ from each other, partly caused by the objectives of the DGs and by their
origin (Cini, 1995). The control by the EU Authorities varies according the cultures of
the DGs. In some cases the DGs have very effective control measures to change reality
(e.g., DG IV Competition, see, Cini, 1995). In other cases (e.g., DG XI Environment,
see, Cini, 1995) they lack concrete measures to change reality. There is no
straightforward relation between data about reality and the measures to be taken. In
this respect the emphasis of the EU on collecting data of all kind of sectors and regions
(Eurostat, 2006) characterised a trend: data-driven policy making.. The information
cycle in the European Commission policy-making process tends to be a reality in itself,
in stead of the reality that is represented in the data and eventually in the information
used in the policy-making process (see, Koundouraki, 2007). Data (or so called
indicators)  are often seen as a trigger for policy making. 
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2.2.5 Section conclusion 
This section started with the variables defined by Bouchard (2003). She concluded that 
the values of the variables influenced the controllability of the Change Process, 
depending on the characteristics of the policy area or the policy issue. From the analysis 
of the variables in the different parts of the model for policy implementation I may draw 
four conclusions. 
(1) The ten variables introduced by Bouchard (2003) play a role in different parts of the 

model for policy implementation. This may lead to confusion since for a conclusion  
on the controllability of the Change Process, the Change Process should be 
investigated  as system to be controlled. Such an investigation should take place 
separated from the decision process and the Authorities controlling the Change 
Process.  

(2) The variables and the measures to be taken to control the Change Process (or the 
policy implementation!) may be made more explicit if they are placed in the context 
of the model for policy implementation.  

(3) The Political System and the Authorities should (a) be separated explicitly and (b) 
communicate formally about changes in objectives. 

(4) Communication about the output of the Policy System and about the progress made 
in the Change Process regards (a) situations to be aimed at in the real world and (b) 
situations  achieved in the real world. The communication is transparent if it takes 
place in terms of representations of objects and their mutual relations. 

2.3 The content of the policy-making process 
So far, the structure and the main variables of the policy-making process have been 
discussed. In the policy-making process, power and knowledge are important assets. 
This holds in particular for the decision makers and the authorities. Power and 
knowledge are necessary for an effective policy-making process. As we will discuss later 
(see Chapter 5) the quality of the process depends also on the acceptance by the citizens 
and companies in the Society.  
 
In Subsection 2.3.1, five relevant groups of people directly participating in a policy-
making process are briefly characterised. In the Subsection 2.3.2, we define the concepts 
of transparency and verifiability in the policy-making process. In Subsection 2.3.3 the 
concept of measurability is explored. The measurability of the policy- making process 
concerns the outcome of the process versus the objectives defined as result of the policy 
decision making. In Subsection 2.3.4  the scope of the policy decisions, taken into 
account in this thesis, has been described. We refer shortly to literature on decision 
making as far as relevant for our research.  
 
Transparency and verifiability are closely related to the concept of rational behaviour. 
The political process is not always rational, which influences the transparency and 
verifiability. In Subsection 2.3.5, we discuss rational behaviour as prerequisite for 
transparency and verifiability. Finally, the main conclusions on the content of the policy-
making process as presented in this section are described in Subsection 2.3.6. 
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2.3.1 Participants in the policy-making process 
In the policy-making process various groups of people are involved. Numerous people, 
lobbying for their own benefits, have an influence on the mind setting of the politicians 
in their decision making28. However, they are not relevant in my approach of the policy-
making process. I mention five relevant groups as far as they are directly involved in the 
process.  

(1) The voters for the representatives in the Policy System. They vote for their 
representatives guided by the promises of the politicians on the future. The 
politicians voice their ideas on the real world to be achieved if they are elected. 
Eventually, the voters decide on the future perspective of reality as promised by the 
representatives. 

(2) The decision makers or politicians. As soon as the politicians are elected they are in 
charge in the Political System to decide about changes in the real world. They can 
(and may be, should) do that (a) according to their promises and/or (b) according to 
the evidence experienced in similar situations in the past. Formally they are 
responsible for the outcome of their decisions. They are even responsible for the 
actions taken by the authorities. 

(3) The authorities. The authorities are responsible for the Change Process that 
implements the policy decisions made in the Political System. In Subsection 2.2.4 
we described the qualification for the Authorities. 

(4) The citizens and companies subject to the policy-making process. This group is 
directly affected by the policy decisions. They are part of the real world that will be 
changed in the Change Process. 

(5) The voters after the implementation of the policy decisions. This group of people 
wants to be informed about the results of the promises by the politicians. They ask 
for transparent and verifiable results of the changes. Moreover, they want the 
politicians to justify their behaviour in policy making as well as in the process of 
realising their policy decisions.29 

                                                        
28 ) See also footnotes 3 and 5 in which the roles of  policy researchers and citizens, considered as co-makers of the 
policy by interacting in the policy decision process, are mentioned. 
29 ) We note that there can be some confusion between expectations and reality. Politicians are formally responsible 
for the implementation of their decisions. However, the Authorities are in charge of the control of the Change 
Process. Without explicitly organising the coordination between these two actors, the implementation of the policy 
decisions might be a risky venture. 
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2.3.2 Transparency and verifiability 
Transparency and verifiability are major issues in the acceptance of the policy-making 
process by citizens and companies. In the context of this thesis we define transparency as 
follows. 

Definition 2.3: Transparency 
 
 
 
 
 
So, we mean by a transparent policy-making process a policy-making process by which 
a full, accurate, and timely disclosure is given of the content of the process. The concept 
of transparency in the policy-making process can also be used in the context of  
evidence-based review (cf. Pawson, 2006, pp. 42 and 79). In that case transparency 
means that the review process is transparent. So, one may expect that policy decisions 
based on the evidence produced by the review are of a better quality than decisions that 
are not based on evidence.  

Although the concept of verifiability is comparable with transparency30 they are not the 
same. Whereas transparency is about the availability of information, verifiability is about 
the validity of the information.  

Definition 2.4: Verifiability 
 
 
 
 
 
 
 
 
 
 
In other words the policy-making process is transparent and verifiable, if information on 
all relevant parts of the process is available and if the information can be verified as a 
reliable representation of the real world. 

We consider the transparency of the policy-making process as a broader concept than 
Pawson (2006) did. We will regard all the parts of the process. Table 2.1 summarises the 
elements within the model for policy implementation on which full, accurate, and timely 
information should be provided (see also Figure 2.4). In the left column the part of the 
policy-making process is shown. In the right column the corresponding information 

                                                        
30 ) Pawson (2006, p. 79) suggests that transparency and auditability are the same concepts. In our opinion there  is a 
difference. Auditability is comparable with the concept of verifiability described in this section. See also Mitrou, 
Gritzalis and Katsikas (2002, pp 7 and 10) and Grunwald (2006, p. 110). 

Transparency is the full, accurate, and timely disclosure of information. 
Ref. American Psychological Association (APA): transparency. (n.d.). Wall Street Words.
January 23, 2008, from website: http://dictionary.reference.com/browse/transparency). 

Verifiability is the possibility to ascertain the correctness of the issue in question.  
Cf. the following definitions of verify. 

(1) Prove the truth of, as by evidence or testimony; confirm; substantiate. 
(2) Ascertain the truth or correctness of, as by examination, research, or

comparison. 
(3) Act as ultimate proof or evidence of. 

Ref. American Psychological Association (APA): verifiability. (n.d.). Retrieved August
28, from website: http://dictionary.reference.com/browse/verifiability 
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requirements to obtain transparency and verifiability is given for each of the parts of the 
policy-making process. 
 
Part of the policy-making process Information required 
Political System (II) The decision process, checks and balances made by 

the politicians, evidence  
Input for Authorities (IIIa) Laws and regulations: objectives of the policy 
Input for Change Process (III b) Available resources (material, money, people, time) 
Society reality 1a (VI a) State of affairs at the start of the Change Process: 

objects in real world and their relations as far as 
relevant for the policy  

Monitoring Change Process (V) Measures taken to control the Change Process, data 
about the Change Process that initiated the control 
measure, organisation of the Monitoring. 

Change Process (VI) Progress of the change (project information), content 
of the change (how are the objects and their relations 
affected, including time aspect)  

Society Reality 2 (VI b) State of affairs at the end of the Change Process: 
objects in real world and their relations influenced by 
the Change Process  

 
Table 2.1: Transparency and verifiability in the policy-making process. 
 
In Figure 2.6 the information needed for a transparent policy-making process is shown in 
the model for policy implementation (see also Figure 2.4). In each of the subsystems the 
information needed for the transparency aimed at is visualised. 
 

 
Figure 2.6 : Information needed for transparency and verifiability.  
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2.3.3 Measurability 
The use of Information Systems, measuring objects and events, should be considered as 
a serious possibility to monitor the effects of policy making (Wastell, 2005). This 
statement raises the question whether it is possible  to measure all the outcomes of the 
objectives of the Political System.  

Figure 2.7 shows our model for measuring the outcome of policy making. It is derived 
from earlier developed ideas as published in Stol (1990, pp. 86-104). At the bottom of 
the figure the situation is represented at the moment of the policy decision making (time 
T). It shows the visionary view on the future reality. This view is the outcome of the 
decision-making process and can be based on rational considerations (e.g., procedural 
decision making) or on decision making according the Garbage Can model (see 
Subsection 2.3.4). We distinguish (1) the visionary view on the real world to achieve, (2) 
the concrete objectives, and (3) the relation between the objectives and their 
environment. The latter part is relevant because the objectives to be achieved are never 
isolated and they may be considered in their environment. On the top of the figure the 
state of affairs after the implementation of the policy decision is visualised (time t+1), 
with the same elements as indicated prior to the situation aimed at.  

 
Figure 2.7 : Model for measuring. 
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Transparency and verifiability of the policy-making process imply that the measurement 
should meet the requirements of the transparency/verifiability (see Table 2.1). Following 
the model shown in Figure 2.7, this means:  
(1) measuring the reality that is relevant for the realisation of the objectives at time t+1 

versus the expected relevant reality at time t; 
(2) measuring the implementation of the objectives (in terms of objects and their 

properties, see Subsection 2.2.1) versus the original objectives (outcome of the 
Political System); 

(3) measuring (a) the relation and (b) the expected relation between the target of the 
Political System (at time T) and its environment versus the actual relation at time 
t+1. 

 
The content of the measuring may be rational in terms of the (properties of the) objects 
and their mutual relations that have changed compared to the expectations. Measuring 
the impact of policy making seems to be difficult, in particular when the objectives of 
the policy making are not formulated in concrete terms of changes in objects and their 
relations (cf. Flynn, 2001). 

2.3.4 Characteristics of policy decisions 
Many models of decision processes exist. Stol (1990, pp. 58-64) described a few of 
them. Most of the processes consist of various steps: ranging from three steps 
(Lievegoed, 1969, pp. 218-228), five steps (Mintzberg, 1979, pp. 187-188), seven steps 
(de Leeuw, 1982, p. 185) to eleven steps (in ‘t Veld, 1975). For a good understanding of 
the possible steps in a decision process, we present no fewer than twelve steps below. 
They were first presented in Stol (1990, p. 59) as a combination of the variants 
mentioned above. The twelve steps are as follows. 
(1) Determination of the objective(s) of the decision. 
(2) Collecting data, necessary for the decision making. 
(3) Determination of the boundary conditions for the decision. 
(4) Design of a model for the solution. 
(5) Generate alternative solutions. 
(6) Research on the consequences of implementation of the alternatives. 
(7) Measuring the consequences of implementation of the alternatives. 
(8) Making a choice out of the alternatives. 
(9) Preparation of the implementation of the chosen alternative. 
(10) Implementation. 
(11) Monitoring the implementation so that the objective of the decision will be 

reached. 
(12) Evaluation of the decision. 

If (a) the following conditions are fulfilled, (b) there is sufficient time to execute all 
steps, and (c) the decision maker is able to execute the steps (homo economicus), then 
we may speak of  rational decision making.31 The conditions are: 
(1) the objective of the decision making is known precisely; 
(2) all available data are available and can be processed; 

                                                        
31 ) This part is derived and partly translated from Stol (1990, pp. 59-65). 
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(3) the boundary conditions of the decision are well known; 
(4) it is possible to make a model of the situation aimed at; 
(5) the alternatives are available and known; 
(6) the consequences of the implementation of the alternatives are perceivable; 
(7) it is possible to weight the alternatives. 

In practice, there is uncertainty in one or more of the conditions mentioned. Galbraith 
(1977) defines uncertainty as the difference between the information needed for the 
execution of the task (in our case the policy decision) and the available information. 
Even when the  uncertainty is reduced to zero, it is not sure that an optimal decision can 
be taken, e.g., this happens if there is not sufficient capacity to process the information. 
Often one is satisfied by a (satisfying) decision that is the best, concerning the available 
capacity, time, and information (Simon, 1955).  

Next to the rational and satisfying model, decision models are known to be based on: 
(1) procedures for realising decisions; 
(2) power and influence of people; 
(3) individual behaviour. 

Procedural decision making means that decisions are made according to rules that are 
established in advance. For each problem, the procedure of how to act is well known. 
Perrow (1970) relates (a) the search behaviour (can be unique or repetitive) and (b) the 
homogeneity of the environment to (c) the measure of bureaucratic behaviour in the 
organisation. Following his model, we may conclude that when the environment is stable 
and the search behaviour is well known, decision making may be procedural. This is not 
the case when the environment is dynamic and the search behaviour is unique. A similar 
conclusion may be drawn from the Garbage Can model described below. 

A well-known model for decision making, often referred to in the literature32 about 
(public) policy decision making, is the “Garbage Can model” (March and Olsen, 1976). 
The model is based on observations showing that decision making is not always a 
rational process. In practice it happens frequently that (1) solutions are generated and at 
the same time the search for a problem start or (2) a choice is made out of alternative 
solutions that does not solve the problem that should be solved by the decision. The 
Garbage Can model explains this phenomenon as follows. The following four elements 
play a role in the decision-making process. 
(1) Solutions. 
(2) Problems to be solved. 
(3) People. 
(4) Choice opportunities. 

These elements are weakly coupled to each other. The concerted practices are (1) 
solutions are generated autonomously, (2) problems arise spontaneously, (3) people 
come and go, and (4) choice opportunities just happen (institutionalised and by 
experience, as a result of external factors or by social processes). Each of the elements 
have their own live in the “Garbage Can” (in our case in the Political System). In the 
Garbage Can model a decision is established by a more or less coincidental meeting 

                                                        
32 ) See for example: Davies (2001, p. 28), Dorey (2005, p. 29), and Morçöl (2007, pp. 350, 399-403, 449, 451).  
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between occurrences of the four elements. In particular, in the following circumstances 
one can expect decision making according to the Garbage Can model. 
(1) The problem statement and the initiation of the decision making is subject to strong 

turbulence. 
(2) There are many coming and going participants in the process. 
(3) There are new and unknown technologies involved. 
(4) There are innovative activities in a turbulent environment (cf. Perrow, 1970). 

It is in itself not remarkable that in the literature on public policy making the Garbage 
Can model is so often referred to, because in many cases the situation is comparable to 
the one characterized by the four circumstances above.  

2.3.5 Rational behaviour 
In the discussion on the efficacy of evidence-based policy making, rationality of the 
decision making is a central issue. Many people argue that public policy making should 
be rational and based on evidence (Cabinet Office, 1999). There are also objections. 
Some researchers place the evidence-based policy in realistic perspective (e.g., Pawson, 
2006). In our opinion the issue of rational behaviour should address not only the decision 
process but rather all other elements of the policy-making process, too. Mintzberg (1979) 
relates (1) the complexity of the environment, (2) the standardisation and formalisation 
of the activities and (3) the coordination mechanisms, to each other. As far as the 
standardisation and formalisation are concerned, Mintzberg (1979, p. 85) refers to the 
rationality and bureaucratic model of Max Weber. Looking at the circumstances in 
which rational decision making is possible we may conclude that, generally speaking, in 
the current Society (1) the environment for the public policy making is more turbulent 
than ever before, (2) each problem to be solved has many uncertainties and many 
alternative solutions, (3) many people are involved in decision processes, and (4) new 
unknown technologies such as Internet play an important role. So, following Mintzberg 
and the research presented in Subsection 2.3.4 we might expect non- rational decision 
making. Some may argue that the Garbage Can model occurs rather frequently in  public 
policy decision making. Yet, all this does not mean that we can deny rationality in the 
policy-making process. On the contrary, in particular after the policy decision has been 
made by the Political System, rational behaviour may assure transparency, verifiability, 
and measurability of the process as a whole. Sometimes this may mean that incidents 
will happen which change the world and even “destroy” the expectations of the policy 
makers (cf. Taleb, 2004, 2007). But even these incidents, notwithstanding their impact, 
can be verified and the resulting effects of the policy decisions can be explained 
(provided that we consider the unexpected events). 

2.3.6 Section conclusions  
In this section we have discussed four classes of important issues concerning the policy-
making process: (1) the participants, (2) transparency and verifiability, (3) measurability, 
and (4) prerequisites for rational behaviour. The four classes of issues lead to four 
conclusions. 
(1) Various kinds of participant play a role in the policy-making process. In public 

policy making the people addressed by the policy decisions and the voters play an 
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important role, in particular in demanding transparency and verifiability of (a) the 
process and (b) the content of the policy-making process. 

(2) Transparency and verifiability can be obtained by providing full and accurate 
information about the original objectives, and the content and process of the Change 
Process following the policy decision. 

(3) Although special circumstances can be assumed leading to declining evidence-based 
policy making, it is hardly possible to raise arguments for denying the fact that 
consequences of policy decisions can be measured to verify the promises made by 
the politicians.  

(4) The kinds of problem and the possibility to reproduce solutions, as well as the 
dynamics of the environment of the problem area play an important role in the 
efficacy of the  rational behaviour in decision making.  

2.4 Chapter conclusions 
In this chapter we discussed the policy-making process. At first we provided a model for 
policy implementation, elaborating on existing models of the policy-making process. 
Second, the variables of the policy-making process were discussed according the 
elements of the model. Third, important issues concerning the content of the policy-
making process were highlighted. Following the model, the transparency, verifiability, 
and measurability of the policy-making process were explained. Various models of 
decision making can be applied in the policy-making process. The most important 
models were described as well as some considerations on the rational behaviour in policy 
decision making. 

From the findings above we may draw the following three main conclusions. 

(1) A model for the policy-making process consists of two main parts: (1) the Political 
System in which the policy decision takes place and (2) the policy implementation in 
which the Change Process and its Control, both needed to achieve the policy 
objectives, are allocated.  

(2) The transparency, verifiability, and measurability of the policy-making process 
regard the Political System as far as the quality of the decision making is concerned. 
In particular, the implementation part of the model for the policy-making process 
has to be transparent, verifiable, and measurable in terms of the concrete formulated 
objectives of the policy. 

(3) The policy decision making  is not always rational. In particular, the characteristics 
of public policy making may hint at non-rational models for the policy decision 
process. Notwithstanding a not fully rational decision process, one may expect 
transparency, verifiability, and measurability of the outcome of any policy decision. 
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3 Designing the IT integration   
This chapter describes the fundamentals for a decision on how to integrate IT in EBPM. 
To  investigate whether or to what extent IT-applications in the process of EBPM are 
possible, we look at the parts of the EBPM process that can be formalised. These parts 
are the first candidates to be supported by IT-applications. For any IT-application in the 
administrative processes a trade-off should be made between rationality and efficiency 
(to be achieved with IT) versus flexibility and effectiveness (achieved without any IT). 
The purpose of the EBPM is improvement of transparency and verifiability (and by that 
improvement of the quality) of the policy-making process.  

Here we explicitly remark that, in our opinion, the political-making process as such is 
not a fully rational process and cannot be formalised by the usual standards. The 
arguments are: (1) some kinds of activities in the process are not repeatable and (2) the 
environment is inherently dynamic (see Section 2.4). In the past this was a reason to 
believe that the success of formalising the process is low (Perrow, 1970), but nowadays 
it is seen as a challenge. The challenge is: how to formalise (or model) a process that 
depends in its behaviour on triggers from the environment, whereas the kind, the 
frequency, and the intensity of the triggers are not easy to predict or even unpredictable. 

In administrative cases, it is always possible to integrate IT in some parts of the decision-
making process. The first step in deciding on the possibility to apply IT is modelling the 
part of reality that is formalisable. Other steps are: designing and developing the IT-
applications and the procedures, implementing, using, evaluating, and maintaining. In 
this chapter we describe, in general, the modelling techniques used in IT integration in 
administrative processes. They are based on the Systems Approach and will cover 
models needed for the development of information systems.  

The modelling techniques and the structuring of an IS are described in Section 3.1.  In 
Section 3.2 the data model is elaborated upon. This model plays an important role in the 
visualisation of the appointments to be made when interpreting real-world entities. 
Section 3.3 defines the conceptual architecture of information systems and the 
technological architecture, related to the models mentioned before. Section 3.4 provides 
chapter conclusions. 

3.1 Modelling techniques 
Modelling techniques are essential in the design and development of information 
systems. Considering IT integration in EBPM, it is necessary to distinguish between 
various kinds of model. Depending on the purpose and the objectives of the models we 
are to emphasise details that are relevant for the model under investigation. In subsection 
3.1.1 we give a brief introduction in Systems Approach. Then a concept for the 
connections of the different kinds of model is presented in Subsection 3.1.2. Subsections 
3.1.3 to 3.1.5 are devoted to three kinds of modelling: modelling the activities 
(Subsection 3.1.3), modelling the control of the activities (process control) (Subsection 
3.1.4), and modelling the object types and their relations (Subsection 3.1.5.). Finally, in 
Subsection 3.1.6 considerations are given for modelling the information system, based 
on the contents of the previously mentioned models. 
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3.1.1 Systems Approach 
Given a certain objective and the task to examine parts of the real world we can use the 
proven method called Systems Approach. The term Systems Approach is derived from 
“theory of systems” . For a general description of this theory we refer to Ashby (1959). 
An interesting overview of 30 years experiences in the Systems Approach can be found 
in Checkland (1999). Two important principles of the Systems Approach are: (1) the 
black box approach, and (2) the top-down approach. 
 
Black box 
When examining parts of reality we may face two independent questions: (1) what are 
the boundaries of the system (seen as a model of the reality)? and (2) what are the details 
of the system that are relevant for our objective?  To answer these two questions we use 
the “black box” approach.  The black box represents a part of the system in which we are 
interested as far as the boundaries and the behaviour are concerned (see Figure 3.1).  
 
 
  
 
 

Figure 3.1 : The black box. 
 
We are not interested in the content of the black box itself. A black box has an input 
from the environment and an output to the environment. Examining the input and the 
output of the black box does not give us information about the behaviour of the system. 
Therefore we introduce the notion “control”, i.e., controlling the system. By influencing 
the system we can observe the effects on the output, given a certain fixed input. To be 
able to control the system in an effective way we need information of the system itself 
(see Figure 3.2). The required information should be in line with the available control 
measures. Information about the system on which no reaction can be given, because of 
lack on control measures, is useless (Simon, 1997). 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.2 : Influencing the behaviour of the black box. 
 
Top-down approach 
In general, examining parts of the real world is necessary since we are normally not able 
to take all relevant objects and relations into account. At first, we may consider the 

input outputblack box

input outputblack box

control              information
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system as a whole by considering it as a black box. In this stage the choice of the 
boundaries of the system to be examined is important. After the fixation of the 
boundaries, the next step is: split the system in subsystems that are mutually related; then 
the boundaries of the system as a whole remain the same. Subsequently this procedure 
will be repeated until we have a detailed model, of the system. Here “detailed” means 
sufficient details are present for the purpose of our examination of the system. 

3.1.2 Modelling  
The use of a model is an appropriate mean when examining parts of reality. In the design 
of information systems most often the black-box approach, combined with the top-down 
approach, is used. Two major questions when constructing these models are: (1) what do 
we represent by the model and (2) what is the objective of making the model? 

Examples of answers to the first question are: a part of the reality we are interested in, an 
information system, a house to be built, etc. Examples of answers to the second question 
are: knowing the behaviour of a part of reality, understanding how to build an object, etc. 
In the design of information systems it is important to distinguish between the following 
four types of model: 
(1) a model of the reality to be represented in the information system; 
(2) a model of the information system, describing what the information system will 

cover (infological model, also called conceptual model); 
(3) a model of the information system describing how the information system will be 

structured (datalogical model); 
(4) a model of the means to be used in the information system (technological model). 

The four types of model are not independent from each other. Designing one of the 
models means that preconditions are set for the others (Stol, 1999a). Three kinds of 
“aspect models” are distinguished:  
(1) models describing the object types/entity types/data types (aspect 1); 
(2) models describing the activity types/processes/functions (aspect 2); 
(3) models describing the control  (aspect 3). 

In Figure 3.3 the four types of model are shown in their mutual coherence. Table 3.1 
illustrates the terminology of the aspect models within the models. 

 
model aspect model 

 Aspect 1 Aspect 2 Aspect 3 

Reality Model object types Model activity types Model control activities 

Infological  Model entity types Model processes Model control processes 

Datalogical  Model data types Model functions Model control functions 

Technological  Database model Model programs Model technological infrastructure 

 
Table 3.1: Models in information system design. 



 
 

40

 

 
Figure 3.3 : Cycle of models for the design of information systems. 

 
In the design of information systems, the designer/investigator should understand which 
part of reality or which part of the information systems is represented.  It is not always 
necessary to make all the models mentioned above. The choice depends on (1) the kind 
of information system to be designed, (2) the existing situation (information system as 
well as real world), and (3) the available means. Generally speaking, when policy 
making aims at changing the situation in the real world, models of reality are quite 
important in the application area under investigation.  This means that the emphasis 
should be on models representing the following parts of reality. 
 
(1) Activities needed to reach the goal: in our case the change of the situation in the real 

world (as meant by the policy maker). 
(2) Activities needed to control and influence the activities, so that they meet the 

objectives; in EBPM, the policy-making process as such: from defining the policy 
measures until the evaluation of the results. 

(3) Objects playing a role in the activities and the relations between these objects.  
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In a production environment activities result in physical products, but in EBPM  the 
activities result in data33.  

3.1.3 Modelling activities 
To position our work correctly it has to be stated that we place our modelling activities 
in the context of the preparation of the design of an IT architecture. Here, the following 
kind of activities should be distinguished from each other (1) the  activities in the real 
world resulting in achieving the objectives, (2) the activities needed to control these 
activities, and (3) the activities in the Information System that represent (3a) those “real 
world” activities and (3b) the control activities. 

There is a second distinction which is necessary when modelling activities, viz. (1) 
activities that are foreseen to achieve the objectives and (2) activities that took place. 
Data on the latter activities are important for the evaluation of a PMP.  

Modelling the activities needed to achieve the objectives means that knowledge should 
be available on the current situation and on the situation to be reached. Here our 
discussion is on an abstract level, viz. going from A to B disregarding the intermediate 
situations. On the highest level of abstraction we have just one activity: the change from 
the current situation into the desired one. On this level of abstraction the existing 
situation is both the input and the means; they contain the necessary elements to change 
the existing situation. The output is the desired situation and the “waste” that results 
from the change. Lundeberg (1981) introduced the Activity Analysis as a part of the 
ISAC (Information Systems work and Analysis of Changes) method. This method is 
based on the principles of the Systems Approach (see Subsection  3.1.1). It forces us to 
define (1) the activities, (2) the inputs, and (3) the outputs quite precisely on each level 
of abstraction. The ISAC method was one of he first methods with an integrated 
approach of the design of an information system in its (organisational) environment. 
Nowadays, other methods are used, with more or less success (see, e.g., Bemelmans, 
2004). We use the A-schemes of ISAC to show the interaction between the activities. 
The reason for using this model is primarily because it forces to separate the interaction 
between activities from the control of the activities, by coordination mechanisms (see 
also Mintzberg, 1978).   

Figure 3.4 shows the symbols that are used in the A-schemes of ISAC.  

                                                        
33 ) The real result of the EBPM process should, of course, be the implementation of the policy decisions in the real 
world. One can also look at the EBPM process as a process to be controlled. In that case the EBPM process results in 
data, such as the process referred to: the collection of raw data to be provided and with the aim to conclude on the 
results of policy making. 
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Figure 3.4 : Symbols used in activity models. 

 

The sets of physical objects and datasets are numbered with an addition of a character. 
The number of the set corresponds to the process of which it is (part of) the output, 
unless the sets are only inputs of the activities described. In the latter case they are 
numbered by occurrence. The flow is always from the top of the scheme downwards. If 
the flow is the other way around, arrows show the reverse direction.  

An example of a first-situation representation of the Activity Analysis is shown in Figure 
3.5. The input is the current situation (1A) as well as the data needed to change the 
Current Situation (2A) into the desired one. The process is indicated by “3”, being the 
first number after the two input sets for the activity scheme (1A and 2A). The bold lines 
represent the physical flows, the normal lines the data flows. The output is the Desired 
Situation (3A) as well as Waste (3B) and data on the transformation process, also called 
Evaluation (3C).  
 

 
 
 
 
 

 

 

. 

 
 
           Set of physical objects 

 
 

 
            Flow of physical objects  

 
 

                Transformation process of physical objects 
 

 
            Data set 
 

 
 

                    Data flow 
 

       
 
        

  Data processing 
 



 
 

43

 
 
 

Figure 3.5 : Example of an A-scheme. 
 
The further analysis of the activities is performed by stepwise refinement, mostly a top-
down process. An example of a detail of process 3 from the A-scheme shown in Figure 
3.5 is given in Figure 3.6.  

Process 3 consists of two processes; to these processes we assign the number of the 
original process and an increasing additional number, see process 31 and 32 in the A-
scheme presented in Figure 3.6.  
(1) Process 31 is an activity that transforms the current situation (set 1A) into the 

desired situation (set 3A) and the waste (set 3B). This process provides data on the 
transformation process (31A), indicating the progress of the situation reached; the 
data are used for evaluation and feedback on the process.  

(2) Process 32 is a data process that transforms primarily the change plan (dataset 2A) 
in data on measures to be used (dataset 32A) in order to change the current situation 
into the desired one. Moreover, this process uses the data of the progress of the 
transformation process (31A) and the original change plan (2A) for additional 
measures to reach the desired situation. Finally, after the completion of the 
transformation process, in this process the dataset Evaluation (dataset 3C) is 
produced. 
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Figure 3.6 : Detail of process 3 from the A-scheme in Figure 3.5. 

 
The process of stepwise refinement continues until the desired level of detail is reached. 
The required level of detail depends on the objectives of the Activity Analysis. In this 
chapter the objective of the Activity Analysis is to determine the content and structure of 
the activities that should be represented in the information system. For more details on 
modelling the activities we refer to Lundeberg (1981) and Stol (1990). 

As far as the Activity Analysis is applied in EBPM we note that two kinds of Activity 
Schemes are relevant: 

(1) the activities as a part of the desired situation (aimed at in the EBPM); 
(2) the activities needed to implement the future situation (as a part of EBPM). 

3.1.4 Modelling process control 
Changing reality means in the first place that knowledge should be available about the 
existing and desired situation. To reach the desired situation one should also be able to 
influence the existing situation in a goal-oriented way. De Leeuw (1982a, 1995) has 
introduced the so-called “Control Paradigm” (CP) to analyse and visualise the control 
mechanism for goal-oriented control of processes. The control paradigm consists of three 
interacting parts.  

The first part is called “ the Controlled System” (CDS). The CDS is the part of reality 
that is of interest for the problem at hand. It includes all the activities necessary to 
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produce the output. Or, in other words, in the CDS the input of the system considered is 
transformed in the output. The objective of the CDS can be described in terms of its 
input and its output: producing the output within a certain timeframe using the input. The 
CDS is an “open system”, it delivers its output to its environment and obtains its input 
from its environment.  

The second part of the CP is called the environment of the CDS. It contains all elements 
that are relevant for the CDS and also for the part of the CP that takes care of the 
“management” of the CDS.  

The third part of the CP is the part that is responsible for the management of the CDS. It 
is called the Controlling System (CGS). This part has two roles. (1) It influences 
(manages or controls) the CDS so that the desired objectives will be achieved. Or, in 
other words, the desired output will be produced given the available input. We call this 
way of controlling: the internal control; the control measures are called the internal 
control measures. (2) It influences the environment in order to create the optimal 
conditions for achieving the objectives for the CDS. 
 

 
Figure 3.7 : The control paradigm (CP). 

 
Figure 3.7 shows the three parts of the CP and their interaction. The input and output 
(see the left and the right arrow) should be consistent. The input of the CDS is the output 
of the environment that should be “under control” of the CGS. The destination of the 
output  by the CDS is the environment that should be able to accept and adapt the output. 
The CGS should also be able to have influence on the environment so that the 
acceptance of the results are in accordance with the original (or the explicitly adapted) 
objectives. Finally, the output of the CDS should be consistent with the input.  
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There are three preconditions for the CGS to be able to exercise control in an effective 
way.  
(1) The objectives must be unambiguous and clearly formulated in terms of situations to 

be obtained within the CDS. 
(2) Full knowledge of the CDS must be available. This knowledge covers the current 

situation and the desired situation but also the way to reach the desired situation and 
the status of the process. 

(3) A variety of “controlling measures” must be available. It is the “intelligence” of the 
system. They are there to take action when there are “disturbances “ in the CDS. The 
following kind of controlling measures can be distinguished: 
(i)  routine measures, such as changing priorities and reallocating means; 
(ii)  adaptive measures, such as changing structures; 
(iii)  goal changing, such as changing parts of the objectives. 

Within the CGS, different elements (organisations and/or institutions) are to be 
recognised. For EBPM we mention: 
(a) politicians, defining the objectives to be achieved in the society;  
(b) monitoring and evaluation system, interpreting and evaluating the results of the 

policy measures; 
(c) indicators as a result of the statistical system or as a result of other data collection 

processes.  

In the observation of the two-cycle of (1) policy making and (2) monitoring and 
evaluating based on facts, it is of utmost importance to consider the objectives. They 
should be clearly formulated and measurable in terms of events or entities within the 
controlled system. 

The Control Paradigm is a model to analyse the part of reality that is relevant for the  
subject under investigation. It serves as a method (1) to amass knowledge on the 
situation to be reached, (2) to investigate the possibilities to do so, and (3) to check the 
feasibility. The model can be used in all kind of situations, for example in politics (de 
Leeuw, 1995). 

Together with the Activity Analysis the use of the model forces people to be precise in 
defining (1) the objectives, (2) the activities, (3) the results, (4) the risks (by analysing 
potential disturbances), (5) the inputs needed (they should be  consistent with the 
outputs), (6) the relevant environment that interacts with the CDS (therefore it should be 
“under control”), (7) the possibilities to react on disturbances (a different kind of control 
measures), and (8) the kind of data (indicators) on parts of the CDS needed to be able to 
take measures when disturbances take place. 
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3.1.5 Modelling object types and relations 
The first aspect model in the modelling cycle for IT design and integration is the model 
of the object types and the relations between them34. 

At this point of describing how to model object types and relations, I believe that it is 
necessary to reiterate my position (see Section 1.4) to make additional underlying 
assumptions of my research explicit. The assumptions are: 
 reality exists,  
 reality is infinitely complex, 
 reality is unperceivable,  
 the interpretation of (parts of) reality is bounded by situation (place and time) and by 

people (observer/interpreter). 

A consequence of these assumptions is that we cannot make a model of reality without 
the notion of the objectives of the model. In other words: the object types and relations to 
be considered in the model depends on the objectives we have in mind by looking at and 
interpreting parts of reality.  The object of observation determines the object types to be 
taken into account. Registration of data representing object types without explicitly 
taking into account the objectives of the registration should be avoided. One could even 
argue that it is not possible to register data without any objective (cf. Sundgren, 1975; 
Stol, 2002b). Using data without taken the original objectives of the registration into 
account may lead to wrong conclusions. The law on the privacy (Council of Europe, 
1981) takes this statement as starting point: data on a person should not be used for 
another purpose than the one that have led to the registration. 

To visualise the relevant object types and their mutual relations, various modelling 
techniques can be used. The representation used here is the one by Bachman (1969)35 
who introduced the diagram for the representation of entity types and their relation. 
Various other representations are proposed afterwards, especially to symbolise the 
relationship between entity types. Well known is the Chen notation (Chen, 1976), in 
which the relations are explicitly mentioned (with their attributes), visualised using a 
rhomb symbol. Teorey (1999) gives an adequate overview of the existing diagrams and 
symbols for object modelling, entity modelling, and/or data modelling.36  
                                                        
34 ) In the IT environment we often see the term entity type in stead of object type, as well as relation in stead of 
relation type or relationship. When we speak about a phenomenon in reality (to be observed for a specific reason or 
objective) we will use the term object (synonyms are: unity, entity, or concept (Langefors, 1975)). Speaking of the 
group of objects to which the object belongs in the relevant context the group will be named object type. The relation 
between object types should be called relation types. Yet, in this thesis the latter will be called relations unless this 
will cause confusion.   
35 ) Bachman (1969, p. 4) calls his diagrams: Data Structure Diagrams. He explains them as follows: “The Data 
Structure Diagram is also a graphic technique. It is based on a type of notation dealing with classes – specifically 
with classes of entities and classes of sets that relate them.” 
36 ) UML (Unified Modelling Language) (Pooley, 2004) provides a model for describing object types and their 
relations, from the perspective of object-oriented software design. Since, in UML neither explicit distinction is made 
between object types and activities, nor between representation of reality and representation of data types and 
processes in information systems we prefer to use the original notation by Bachman in this thesis. In this context we 
may refer to the remarks by Bemelmans (2006) in his farewell speech at the Eindhoven University of Technology. 
“Qua inhoud is UML op sommige terreinen helaas een achteruitgang. UML heeft weinig of niets te bieden op het 
gebied van algemene informatie- ofwel architectuurplanning. Dit betekent eigenlijk terug naar af: weer terug naar de 
eilanden van automatisering van vroegere tijd met onvoldoende architectuurplanning om tot samenwerkende 
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The Bachman diagram can be used as a technique for analysing and representing an 
object model or a data model. The most important symbols are the rectangle and the line 
or arrow, see Figure 3.8.  

 
 
Figure 3.8 : Symbols used in Bachman diagrams.  

 
In the rectangle the name is mentioned of the entity type that we want to consider in our 
information system, for instance: “household” or “person”. The line or arrow between 
two rectangles symbolises a relation between two entity types. The relation is in our 
example (1) “can belong to” (a person can belong to one household) or (2) “consists of” 
(the household consists of one or more people). The direction of the arrow points at the 

                                                                                                                                                
systemen te komen. UML schiet ook aanzienlijk te kort op het onderdeel procesmodellering. Wil men op een 
fatsoenlijke manier een informatiesysteem modelleren, dan zijn daarvoor betere methoden en technieken wenselijk 
en noodzakelijk.”  Translation (by Stol): “As far as the content is concerned UML is regrettably in some fields a 
setback. UML offers no real added value in the area of general information planning or architecture planning. In fact 
this means back to the start: back to the isolated automation of the past with insufficient architecture planning to 
realise coherent systems. UML fails considerably with respect to process modelling. In order to model information 
systems in a decent way, better models and techniques are advisable and necessary.”  

A Symbol for an object type
In this case: object type A

A

B

 

Line = symbol for one to one relation
In this case, for each occurrence of object type A there exists only 
one occurrence of object type B, and for each occurrence of object 
type B there exists only one occurrence of object type A.

A

B

 

Arrow = symbol for one to many relation
In this case, for each occurrence of object type A there exist one 
or more occurrences of object type B, and for each occurrence of 
object type B there exists only one occurrence of object type A.

A

B

 

Double arrow = symbol for many (n) to many (m) relation
In this case, for each occurrence of object type A there exist one or 
more occurrences of object type B, and for each occurrence of object 
type B there exist one or more occurrences of object type A.

A

B C

 
 

Line between relations = symbol for exclusive relation
In this case, each occurrence of object type A belongs to one 
occurrences of object type B, or to one occurrence of object type C. 
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“many” relation. So, if we want to show that a household and people related to the 
household are relevant for the information system, we represent this as follows. 

 
 

Figure 3.9 : Example of Bachman diagram.  
 
In addition to the introduced object types and relations, their definitions and attributes 
are described. Examples of attributes of household are: address and income over a 
certain period.  

3.1.6 Modelling IS  
In Subsection 3.1.2 we distinguished four types of model of Information Systems. The 
last three types of model refer to the formalisable parts of an information system. Issues 
related to these parts are subject of Section 3.3. Below we focus on the first type of 
model: modelling the information system. 

The definition of an IS varies in the literature from restricted to the IT-parts37 until the 
broad definition in which people (contributing to or using the data from the information 
system) are included. One of the first scientists using this definition was Langefors 
(1974). Nowadays we find in Wikipedia (en.wikipedia.org/wiki/information_system) a 
similar definition. 

An Information System (IS) is the system of persons, data records and activities that process 
the data and information in a given organization, including manual processes or automated 
processes. Usually the term is used erroneously as a synonym for computer-based 
information systems, which is only the Information technologies component of an 
Information System. The computer-based information systems are the field of study for 
Information technologies (IT); however these should hardly be treated apart from the bigger 
Information System that they are always involved in. 
 
We will define the concept of the IS in the broadest sense, cf. Sundgren (1975), 
Brussaard (1984), Stol (1990), and Bemelmans (2004). 

Definition 3.1: Information System. 
 
 

 

                                                        
37 ) See also Checkland (1990) page 53: “Information systems as an area of theory and practice has been dominated 
by a particular means, the computer, and by the anthropomorphic language about computers which the earliest 
pioneers of computers, alas, encouraged”. 

An Information System represents parts of reality. It may contain representations of
the past, the present, and the future. 

household person
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In Sweden, the scientific IS discipline still elaborates this vision of the IS (Persson, 
2000;  Oscarson, 2007). So, we will also take into account the parts of an information 
system that cannot be formalised. EBPM fits in this definition of information system, 
since EBPM includes human activities that cannot or should not (NB my own opinion) 
be formalised.  EBPM can be considered as an information system, because it represents 
reality: (1) the past, (2) the current situation, and (3) the future.  

Defining a particular information system means (1) setting the boundaries of the 
information system to be considered and (2) deciding on the parts of the information 
system to be formalised.  

Definition 3.2: Information unit. 

 
 
 
 
 
 
In  Stol (1990) the information unit has been defined as (translated from Dutch): “ An 
area in the information structure of the organisation with a strong internal coherence. 
This integration can be immanent in a strong informal communication, in integrated data 
systems or in a combination of these.”  

So, in the renewed definition of the information unit (definition 3.2) the parts that are not 
formalisable have been separated from the formalisable parts. Only the formalisable 
parts are included in the information unit. 

The following five parameters are important for the definition of an information unit:  
(1) the kind of  the activities in a part of reality that is to be considered; 
(2) the order of  the activities in a part of reality that is to be considered; 
(3) the control needed to influence the whole of activities, so that the objectives can be 

achieved; 
(4) the environment of the activities; and  
(5) the object types involved in the activities. 

Below we provide some relations between the five parameters as perceived by 
established researchers. 
Perrow (1970) showed how the environment (more stability means more success in 
formalising procedures) and the kind of activities (the more the activities are repeatable, 
the better success in formalising the activities) are related.  
Minzberg (1983) added the different control mechanisms, especially in the case that 
coordination between tasks cannot be performed by standard procedures and/or 
automated information systems.  
Galbraith (1977, 2002) showed under which conditions vertical and horizontal 
information systems can be used.  
Stol (1990) concluded that the optimal organisation structure depends on (1) the 
predictability of the activities, (2) the kind of control over the activities (functional or 
directed on autonomous activities), and (3) the stability of the environment. These 

An information unit is a representation of a part of reality to be considered (and
thus to be represented in the information system) being so coherent and
formalisable that they can be represented in the IT solution in the information
system. 
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conclusions have been drawn for organisations. According to experiences by Stol (2006) 
they are also valid for EBPM, considering reality being subject of the policy making 
instead of the organisation. Stol (1990) concluded also on the following relation between 
the values of the four parameters ((1) to (4)) and the object types (5) involved, and the 
possibilities to formalise parts of the information system38. A coherent part of the 
information system (i.e., an information unit) can be formalised if (1) the activities are 
coherent,  (2) the activities are under complete control to achieve the objective(s), (3) the 
environment is stable, and (4) (representations of) the object types are only present in 
this part of the information system. 
 
An information unit (IU) can be considered as a representation R of three parameters  
(1) a set of coherent activities and their relations ca + r(ca);  
(2) a control system  cs; and  
(3) a set of mutual related object types  ot + r(ot). 
 
Thus, IU = R (ca + r(ca), cs, ot+r(ot)) 
 
Note that in an IU a human activity (HA) can play a role too (e.g., a HA that is 
prescribed according to strict rules or procedures: this is a formalisable HA (fHA)).  
 

Definition 3.3: Formalisable human activity. 
 
 
 
 
 
The interfaces between the IUs are non-formalisable human activities (nfHA).  

Definition 3.4: Non-formalisable human activity. 
 
 
 
 

An information system consists of IUs and relations between IUs: the non-formalisable 
human activities. This leads to the following formula. 
 
IS =  i=1...n (IUi)+ j=1…m  (nfHAj ) 

                                                        
38 ) These conclusions have been drawn on the information system in an organisation. The conclusions are as well 
valid for EBPM, considering policy making as an information system (see Chapter 4). 

A formalisable human activity is a part of an IU and can be described by strict
rules and procedures.  

A non-formalisable human activity is a part of an IS that interacts with one or more
IUs and cannot be described by strict rules and procedures.  
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Figure 3.10 shows an abstract example of an information system consisting of four IUs 
and four nfHAs between the IUs. Two of these nfHAs communicate with the real world: 
(nfHA1) interpreting data and (nfHA4) taking measures based on data from the IU4 to 
influence the real world according to the objectives. 
 

 
Figure 3.10: Information system and the real world. 

3.2 Data model 
In Subsection 3.1.6 we concluded that an IS consists of IUs and nfHAs. The part of the 
IS that is formalisable has been defined as the IUs. In an IU we may consider 
procedures, programs, data types (representing object types), and their relations 
(representing relations between object types).  

The data model is a model of data types and relations that will be implemented in the 
database of the IS. The data model can be considered as the “main core” of any 
information system. Data types and their mutual relations refer “in their context (i.e., 
bounded by place and time)” to reality.  Issues of modelling the real world will be 
discussed in Subsection 3.2.1. Subsection 3.2.2 describes important design principles for 
the data model. 

3.2.1 Model of the real world 
The design of a data model should be based on a thorough knowledge of the part of 
reality to be represented in the IS. In a discussion on the models of the real world 
frequently the question arises: does the real world exist? In other words: is the language 
about reality the reality itself, or reflects the language the personal view on the existing 
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reality? As stated in Subsection 3.1.5, we assume that: reality exists, but that the 
interpretation of (parts of) reality is bounded by situation (i.e., place and time) and by 
people (observer/interpreter). Or, formulating it in another way:  “The existence of a 
thing is its presence independent of the perception of human beings. (…..) Each attempt 
to make claims on reality depends on our ability to know that reality. In order to say 
something about the independent existence of things, we need our senses and brains. 
Thus statements about reality are not independent of our ability to know.” (Mommers, 
2002, p. 73) 

The philosophical approach by Wittgenstein (1921, 1953) concerning (1) reality, (2) 
perception of reality, (3) the relation between perception of reality and communication, 
and  (4) the effects of a common view on the reality on the representation of that part of 
reality, inspired me to model the real world with respect to development of information 
systems. In the Tractatus,  Wittgenstein (1921)  tried to explain how reality can be 
uniquely described by language. In this approach two elements are in my view 
important, (1) reality exists and (2) reality can be described in a unique way. One of the 
most quoted sentences by Wittgenstein in this respect is: “Whereof one cannot speak, 
thereof one must be silent.” In Philosophical Investigations, Wittgenstein (1953, 
posthumous) showed how the objectives of people and the context in which they observe 
reality determine their communication and language. From Wittgenstein’s thoughts and 
following my own experiences in modelling reality as starting point for the design of 
information systems, I arrive at the following statements (A and B).  
Statement A: Reality exists; i.e., (1) there are objects and relations between objects, (2) 
there are activities or events that change (2a) some objects and their relations, and/or 
(2b) some properties of the objects and their relations. 
Statement B: People’s view on reality, and thereby the language they use to 
communicate about a part of the reality in order to influence it, depends on their 
objectives and their intentions concerning reality. 

 
Modelling information systems means: (1) taking into account people’s view on reality, 
as far as they are concerned with the information system at hand, but also (2) structuring 
and unambiguous defining of the content of the formalisable parts of the information 
system. 

One of the main decisions to be taken when modelling the data model of an information 
system, is the choice of the object types to be represented in the model. In particular 
since information systems are designed for a large number of people, it is difficult to 
define object types, so that everybody relates the name (“label”) and definition to the 
object type that was meant by (1) the designer and (2) the people maintaining the 
database in which representations of the object types are stored (see Subsection 3.2.2). 

A concept that can assist designers of information systems in making choices about 
defining object types is the so-called “classification diagram” (Stol, 1990). There exists 
some confusion in using the term “object”, in the notions object type and object model. 
Whereas in the past these terms have been used in the design of information systems 
(e.g., Sundgren, 1975), nowadays these terms are used in object-oriented programming 
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theories. Following the original meaning in Information Science, I will use the term 
object and object type39, defining them as follows. 

Definition 3.5: Object. 
 
 
 
 

Definition 3.6: Object type. 
 
 
 
 
 

Definition 3.6 combines the definition given by Sundgren (1975, p. 35) and the 
definition of “type” in the Webster dictionary. A specific object belongs to an object type 
when it has the important and stable properties of the object type.  

The design of a model of reality is only possible, as we have argued before, when we 
consider the objective by which reality is perceived. To clarify the definition of the 
object type and the practical use, two examples of definitions are given; they concern 
categories of enterprises, one in Canada and one in Europe. The objectives of classifying 
enterprises in different categories is in both cases:  to take specific policy measures 
depending on the characteristics of the enterprises. An example of the policy measures in 
question is lowering the administrative burden for enterprises by using IT.40  The 
classification diagram used (Stol, 1990, pp. 158-160) shows how from general object 
types more specific ones are derived by making the <attribute, value (range)>41 explicit 
in the object types. The <attribute, value(range)> “generates” the new object type.  

The principles of designing a classification diagram are as follows. On the top of the 
hierarchy we start with the most general relevant object type (O1). In the next step we 
select one of the attributes of the object type (A1), with its relevant values (V1, V2, ...Vn). 
The selection criterion for choosing this attribute is that <A1,(V1....Vn)> generates other 
object types, with stable properties: O11<A1,V1>, .....O1n<A1,Vn>. These new generated 
object types are now defined by the original object type and the <attribute, value>42 by 
which it is generated. We continue this process until we have reached the object types 
we want to consider for our investigation. Figure 3.11 shows the diagram in which the 
enterprises in Canada are classified. Starting with the object type Enterprise, taking into 
account the number of employees working in the enterprise the following object types 
are generated: (1) micro business with fewer than 5 employees (neither the kind of 
activity of the enterprise, nor the turnover are distinguished), (2) small and medium 
enterprises (SMEs) (more than 5 employees, fewer than 500 employees, neither 
                                                        
39 ) We note that Teorey (1999) uses the term entity type for object type. He explains how the object-oriented model 
can be compared with the ER model. In fact the OO model shows the implementation of reality in an OO database.  
40 ) The policy measures for the different categories of enterprises have been at stake in the EU projects that are 
summarised and described in Chapters 4 and 8: TELER, DATAMED, CODACMOS, E-CORE, and EUROKY-PIA. 
41 ) A property is defined as: <attribute, value> 
42 ) This <attribute, value> is called the generating property. 

An object is a thing or conception towards which the action of the thinking mind,
considered as subject, is directed. (Webster dictionary) 

An Object type is a reference to a group of objects that is generated by a number of
“important” and stable properties, used in providing a norm against which objects
are assessed and classified. 
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distinction in kind of activity, nor in turnover), (3) big enterprises (more than 500 
employees, neither distinction in kind of activity, nor in turnover). The object type SME 
is further split into medium and small enterprises (see Figure 3.11).  

 
Figure 3.11: Classification diagram of enterprise categories in Canada43. 

 
Whereas in Europe (see Figure 3.12) the SMEs are split up into (1) micro business, (2) 
small enterprise, and (3) medium enterprise by number of employees44, in Canada micro 
business is not considered as SME. In Canada for the SMEs a distinction is made by 
type, viz. it is a distinction between the enterprise that produce goods and the enterprise 
that is service based. Depending on this distinction in kind of activity, the object types 
“small enterprise” and “medium enterprise” are generated.  
                                                        
43

 ) Source for definitions: http://sbinfocanada.about.com/od/businessinfo/g/SME.htm 
44 ) The definition in Europe is confusing because not only the number of employees but also the turnover “or” 
balance sheet total is involved in the definition. It is not clear  to what category an enterprise belongs with 49 
employees and a turnover of 60 million euros. Because of employing the 49 employees it belong to the medium 
sized enterprise, but because of the 60 million euros to the big enterprises. 
 http://ec.europa.eu/enterprise/enterprise_policy/sme_definition/index_en.htm 
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From the classification diagram we may conclude that in Canada: 
(1) a micro business is uniquely defined by having < 5 employees; 
(2) a small enterprise is uniquely defined by (2a) its kind of activity and by (2b) having 

5 to 100 employees; 
(3) a medium enterprise is uniquely defined by (3a) its kind of activity and by (3b) 

having 50 to 500 employees; 
(4) a big enterprise is defined by having > 500 employees. 
 
 

 
Figure 3.12: Classification diagram of enterprise categories in Europe45. 
 

 
In  Europe the following five items hold true. 
(1) micro business, small enterprise, and medium-size enterprise belong to the object 

type SME; 
(2) a micro business is uniquely defined by having < 10 employees; 
(3) a small enterprise is uniquely defined by having 10 to 50 employees;  
(4) a medium enterprise is uniquely defined by having 50 to 250 employees; 
(5) a big enterprise is uniquely defined by having more than 250 employees. 

The examples show how object types can be generated by making values or value ranges 
explicit in the new object type. We note that the new object types do not have the 
attribute anymore by which it has been generated: it is explicitly included in its 

                                                        
45 ) Source for definitions:  
http://ec.europa.eu/enterprise/enterprise_policy/sme_definition/index_en.htm 
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definition (see also the definition of object type: the <attribute, value> is to be 
considered as one of the stable and important properties generating the object type). 
 
The examples show also different views on reality. In practice, these differences are 
caused by different policies (objectives) concerning the relevant part of reality. As a 
starting point for the data model it is of utmost importance to agree on the definitions of 
the object types and their relations. They should be defined in an unambiguous way, to 
avoid needless discussions on the language used instead of on the content of the policy 
or on the objectives in a broader sense. 

3.2.2 Model of data referring to the real world 
In an IS we distinguish parts that can be formalised and parts that in my opinion should 
not be attempted to be formalised since these parts are within the domain of human 
sovereignty. As far as the formalisable parts are concerned, representations of the object 
types and their mutual relations are represented in databases. The foundation for the 
structure of the database is the data model. This model describes the data types and 
relations that will be implemented in the database of the IS. The data model can be 
considered as the “heart” of any information system.  

For obvious reasons the structure of the data model should be as close as possible to the 
structure of the reality as observed by the IS46.  Nowadays numerous data about reality 
are stored in databases. The technological limits that forced us in the past to design 
information systems within the context of specific applications are not valid anymore. 
One of the consequences is that, more than in the past, attention must be paid to the 
description of the meaning of the data stored in the databases. Data about data are called 
“metadata”. Metadata include at least: (1) the reference to the object types and their 
mutual relations47, (2) the time dimension (time stamp of time period of validity), (3) the 
formats used, (4) the units used for quantitative data, and (5) methods used observing 
reality.  The concept of metadata is used in various areas and for various applications; it 
ranges from the use in computer science (see also http://en.wikipedia.org/wiki/Metadata) 
to statistics and data capture (Sundgren, 2003). 

As long as the observation of reality from the viewpoint of different IUs is not 
conflicting, a common data model for these IUs can be designed.  In a data model we 
describe the (1) data types, (2) their mutual relations and their attributes that are to be 
recorded in the database. For structuring principles of databases we refer to Teorey 
(1999). 

The following design principles for the design of data models are important for EBPM: 
(1) choose data types as close as possible to object types; 
(2) avoid choosing data types that are events; 

                                                        
46 ) As one of the basic assumptions is that every observation of reality (with respect to or related to formalisable 
parts of reality)  is performed with a certain objective, the boundary of the IS is explicitly determined by the 
objectives of the IS.  
47 ) As we have argued before, this means also that the objectives (purpose) of the observation of the object types and 
their mutual relations should be part of the description. Just referring to an object type means nothing. Data about 
objects are and/or should be always stored with explicit reference to the reason for registration. Using data for other 
purposes should be justified by explaining why the reason for registering data from the objects are also valid for the 
deviant usage.  
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(3) avoid m:n relations between data types; 
(4) verify that one occurrence of an object type is represented by only one data type; 
(5) define for each data type a unique identifier (identifying attribute); 
(6) add all relevant metadata to the model. 

 
In Figure 3.12 an example is given of a datamodel, on which the design of a business 
register database can be based. The symbols used are according to the Bachman notation 
(see Figure 3.8). 
 

 
Figure 3.13: Business register datamodel. 

 
In the business data model the following five data types are shown. 
(1) Kind of activity. This data type can be considered as an attribute of an enterprise. In 

this case it has to be seen as a separated data type, with own attributes (code, name, 
start time validity, etc.). 

(2) Size class. This data type can be considered as an attribute of an enterprise. In this 
case it has to be seen as a separated data type, with own attributes (e.g., see (1): 
code, name, start time validity, etc.). 

(3) Enterprise. 
(4) Enterprise relation. This data type shows the structure between enterprises 

(enterprise can consist of other enterprises). 
(5) Period. This data type refers to a period; as an enterprise can change from kind of 

activity and size class, the period is included for kind of activity and size class. 
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The business register datamodel can be used for both situations in Canada (see 
classification diagram in Figure 3.11) as well as in Europe (see classification diagram in 
Figure 3.12). Nevertheless the databases for the Canadian and the European situation 
cannot (easily) be combined. The reason is that the occurrences of the kind of activity 
and size classes  (determining whether an enterprise is considered to be big, medium, 
small, or micro) are different.   

3.3 Architecture 
`Defining IT-integration means discussing the role of IT as a part of the IS. The policy-
making process can be considered as an IS, in which formalisable parts and non-
formalisable parts interact together. So, it is important to define the architecture of the IS 
as its main components and the interaction with the environment are at stake.  

Below we list three definitions, viz. of the architecture (in general) (cf. IEEE, 2000), the 
conceptual architecture, and the technological architecture for an IS.  

Definition 3.7: Architecture. 
 
 
 
 

From this definition we derive the definition of the conceptual architecture of an IS. 

Definition 3.8: Conceptual architecture of IS. 
 
 
 
 
 

The conceptual architecture describes the content of the IS, the IUs, their relationship, 
the nfHAs, and the relation with the environment (see Figure 3.9). It includes the 
synthesis of the data model, the (formalisable and non-formalisable) functions and 
controls. The conceptual architecture of the IS and the trade-offs to be made in its design 
are discussed in Subsection 3.3.1. 

The models of the IS concerning the implementation of the conceptual IS (in terms of 
software, procedures, and hardware) are at stake in Subsection 3.3.2. We call the 
synthesis of these models: the technological architecture of the IS.   

Definition 3.9:  Technological architecture of IS. 
 
 
 
 
 

 

Architecture is given by (1) the fundamental organisation of a system embodied in
its components, (2) the relationship of the components to each other and to the
environment, and (3) the principles guiding its design and evolution. 

Conceptual architecture of IS is given by (1) the fundamental organisation of an
information system embodied in its IUs and nfHAs, (2) the relationship of the
components to each other and to the environment, and (3) the principles guiding its
design and evolution on a conceptual level. 

Technological architecture of IS is given by (1) the fundamental organisation of an
information system embodied in (1a) its IT components and (1b) its manual
procedures, (2) the relationship of the components to each other and to the
environment, and (3) the principles guiding its design and evolution. 
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Two well-known concepts for information architecture are Zachman’s (2007)48 
framework and TOGAF (2008). Both concepts recognise (1) the business model, (2) the 
model of the information system, and (3) the technological model. Zachman (1987, p. 
463) also recognises three aspect models: (a) model of entities, (b) model of processes, 
and (c) model of network. Zachman shows also the “scope description”. In this view he 
describes the relevant entities, the processes (in the business), and the “network”; the 
view is comparable to the conceptual architecture, as defined before. Both concepts fail 
in (1) explicitly perceiving activities and (2) the control of the activities (see also 
Subsection 3.2.1). The rather mechanistic way of describing the creation and 
development of an architecture for information systems, as presented in the methods 
mentioned, does not meet, in my opinion49, the character of an information system 
(being a representation of reality50), among other things because of (1) the diversity of 
the reality to be represented in the information system and (2) the different levels of 
abstraction to be explicitly recognised in modelling parts of reality, in order to define 
information systems architectures. 

3.3.1 Conceptual architecture of IS 
The conceptual architecture describes the content of the IS. It consists of the following 
components and their mutual relations. 
(1) The IUs (Information Units, see definition 3.2, Subsection 3.1.6) and their relations. 

There are four types of relation between IUs: 
(1,1) a relation caused by representations of the connected activities; 
(1,2) a relation caused by control over the activities belonging to different IUs; 
(1,3) a relation caused by related control activities; 
(1,4) a relation caused by overlap in parts of the represented object types and 

relations. 
(2) The nfHA (non-formalisable Human Activities, see definition 3.4, Subsection 3.1.6). 
(3) The principles guiding its design and evolution. 

The conceptual architecture of an information system is designed in three steps.  
Step 1.  Designing the IUs, their mutual relations, and the relations with the 

environment. 
Step 2.  Designing the relations between the IUs. 
Step 3.  Designing the final conceptual architecture of the information system by 

adaptation of the results of step 1 considering the results of step 2. 
 
Below the three steps are elaborated. 

The first step in designing the conceptual architecture of an IS is straightforward: take 
the IU as components for the IS. Almost by definition, the number of relations between 

                                                        
48 ) See also Zachman (1987). In 1987, Zachman described the fundamental principles of his view on the architecture 
of information systems. 
49 ) In this respect I agree with the opinion voiced by van Rees (1982), when he suggested that “the method does not 
do it” (translated HS). The method may offer tools, but the designer or architect designs and delivers. 
50 ) Some researchers of information systems adhere the paradigm “reality does not exist” (van Rees, 2008). 
However, in my opinion, if an information system represents reality, some kind of reality should exist. Most of the 
current colleagues agree with my point of departure that reality exists, and that perceiving reality is depending on the 
view of the observer of reality. 
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the components are as low as possible, since an IU is composed by the most coherent set 
of activities, object types and their mutual relations, and by the controlling system (see 
Subsection 3.1.6). 

The second step is deciding on how to coordinate the relations between the IUs so that 
they are under control. Mintzberg (1983, 1998) introduced the following three 
mechanisms for coordination of tasks:  
(a) mutual adjustment; 
(b) direct supervision (direct control over relevant part of reality: this means control 

within one CS); and 
(c) standardisation. 

Related control activities (relation between IUs indicated by (1,3) above) can be 
controlled by mutual adjustment or by adding another control mechanism over the two 
existing control mechanisms.  
The other three relations between the IUs are to be coordinated by standardisation. We 
distinguish the following: 
(1) standardisation of output / input for interrelated activities; 
(2) standardisation of processes ; 
(3) standardisation of “knowledge, behaviour and tools” to perform the task. 
 
The third standardisation  can be translated into: (3a) standardisation in “view on 
reality”: this means that the data models are made similar for different IUs, although they 
should be different, given their original objectives; (3b) standardisation in software tools 
(programs, procedures). 
 
The third step  in designing the conceptual architecture of an information system is the 
adaptation of the result of step 1. The conceptual architecture, as designed so far, should 
be adapted according to the applied coordination mechanisms. Below we provide three 
guideline procedures. 
(1) When the output and input of connected activities between the IUs are standardised 

the structure remains the same: there is no reason to change because the relations are 
less frequently used than the original ones. 

(2) When (parts of) the processes are standardised similar programs and/or procedures 
can be used for different IUs. Of course, the standardised parts are within the IUs 
connected with non-standardised parts. So, an additional coordination should be 
added to make sure that the standardised parts are maintained in relation to their 
environment. 

(3) When (parts of) the data model are standardised, the same database (structure) can 
be used for different IUs. The “common parts” of the databases should be 
coordinated separately from the other “non-overlapping” parts. 

As far as standardisation in software tools is concerned, one should be aware of the 
different levels of standardisation used: on the (1) medium, (2) syntax, (3) semantic, and 
(4) pragmatic level (see Section 6.1). Using the same tools in different circumstances 
means always that accurate care for the application is necessary. Proper use of standard 
software usually means that only medium and syntax are involved (otherwise the 
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standardisation should be part of standardisation of the process, or related to 
standardisation of parts of the data model). 

The visualisation of a conceptual IS architecture depends on the specific characteristics 
of the information system. The characteristics are related to the emphasis of the 
information system given to one of the aspects of reality represented in the information 
system. We provide three examples. 
(1) The emphasis is on the object types and their relations (e.g., business register, 

statistical systems). For these information systems the description of the data types 
and their relations are the starting point for the visualisation. 

(2) The emphasis is on the kind of activities and their order (e.g., logistic systems). For 
these information systems the description of the processes is the starting point for 
the visualisation. 

(3) The emphasis is on the control (e.g., project management information systems). For 
these information systems the description of the control mechanisms is the starting 
point for the visualisation. 

Figure 3.14 shows an abstract model of a conceptual architecture. It consists of 2 mutual 
related IUs.  
 

 
Figure 3.14: Conceptual architecture of an IS. 

 
In Figure 3.14 we see the four kinds of relation between the IU1 and IU2. It is not 
necessary that all the relations exist, although there should be always one51.  It is possible 
that only one relation exist, e.g., relation 1: caused by representations of connected 
activities.  
The other relations shown in Figure 3.14 are as follows. 
Relation 2: caused by control needed over activities belonging to different IUs. 
Relation 3: caused by related control activities. 
Relation 4: caused by overlap in parts of the represented object types. 

                                                        
51 ) Otherwise the IUs does not compose a system. 
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3.3.2 Technological architecture of IS 
The technological architecture of the IS is best described by the synthesis of the models 
of the IS concerning the implementation of the conceptual architecture of an IS 
(software, procedures, and hardware). In the formal definition (definition 3.5) the 
following concepts are mentioned:  
(1) the IT components and their mutual relations; 
(2) the manual procedures and their mutual relations; 
(3) the relations between (1) and (2), and between on the one hand (1) and on the 

other hand (2), together with the environment; 
(4) the principles guiding its design and evolution. 

The design of the technological architecture according the conceptual architecture is  
nowadays much better possible than in the past. The capacity (speed, internal memory 
and storage memory) does not limit the designer in his52 choices. The possibilities 
provided by Internet and grid computing (see, e.g., Bernman, 2003, and Liu, 2003) 
should even more enable the designer to follow the conceptual architecture.  
Nevertheless we see in the implementation of the technological architectures of 
administrative processes still deviations from the (desired) conceptual architecture. This 
can be explained by: (1) the complexity of already realised technological architectures 
for (partly) overlapping or connected information systems, (2) the use of standard 
application software, and (3) the limitations imposed by development tools53). But, of 
course, one of the reasons is also that an IT application is many times designed and 
implemented as an isolated solution instead of considering its place in the architecture 
(cf. Bemelmans, 2004).  

As has been argued in Section 3.2 the data model plays an important role as model of the 
database. If (parts of) the datamodel of different IUs are integrated one should be alert on 
the coordination between the “common” parts. The common parts can be coordinated in 
different ways. 
(1) By organising the authorisation according to the IUs. So, even when a common 

database has been created for different IUs, by authorising people according to the 
IUs they have only access to and rights on their own part of the database. 

(2) By introducing separate functions to control the common parts. An example is the 
introduction of a central client registration function, maintaining the database with 
client data. 

(3) By an ad hoc reaction in potential conflict situations (e.g., to be handled by a help 
desk).  

 
Every integration over the boundaries of the IUs means that within the IUs measures 
should be performed to assure the “inner” coherence within the IUs concerned. 

                                                        
52 ) By using the male format we mean male and female format. 
53 ) A well-known example of limitations of development tools is the object orientated database versus the relational 
database, (http://en.wikipedia.org/wiki/Database_models). Whereas the power of the relational database was the 
independency of the data from the application, improving the flexibility of the information system, in the object-
oriented database the procedures (or functions on the data) are again part of the database. In some relational 
databases (using stored procedures) this kind of procedures are also included in the database. The main reason is to 
avoid inconsistencies in programming. 
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In Figure 3.15 a general technological architecture of an IS is presented. It shows an  
application server (with the programs), the database server (with the database), and the 
communication server (connected with Internet) and four clients all connected by 
Ethernet. 
 

 
Figure 3.15: Technological architecture of an IS. 

 
When designing an technological architecture attention should be paid to the behaviour 
of the system in the future (note in this respect: the last part of the definition of the 
architecture: the principles guiding its design and evolution). So, the maintenance of the 
system should obtain as much attention as the other aspects: generally speaking one does 
not build an information system for a single performance. The continuity of the 
information system depends on  adequate coordination measures (see also Subsection 
3.3.1) and maintenance.  

3.4 Chapter conclusions 
In this chapter we discussed the IT integration in processes in the real world. We showed 
how the IUs can be chosen as parts of the IS, based on the content of the three aspect 
models of the real world: (1) the model of objects and object types, (2) the model of 
activities, and (3) the control model. The three aspect models of reality have been 
discussed in more detail. From the infological, datalogical, and technological aspect 
models only the data model (part of the datalogical model) has been described in more 
detail. The reason is that the data model is the main model for the design of the database.  
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From the findings above we may draw the following four conclusions. 
 
(1) In the design of IT integration, models of the reality represented in an information 

system play an important role. 
(2) Organisation structuring methods can be applied to the structuring of an information 

system. 
(3) The conceptual architecture of the IS is to be considered as the synthesis of the 

infological aspect models. It results in the IUs, the nfHAs, their interaction, and the 
interaction with the environment.  

(4) The technological infrastructure of an information system defines the IT-integration 
with respect to a designed conceptual architecture of an information system. It gives 
the model of the database, the programs, their relations, and the relation with the 
environment. As far as the environment includes human activities, the procedures 
for the fHA are also a part of the technological architecture. 
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4 Evidence-based related fieldwork 
This chapter provides insights into four issues, by describing fieldwork that took place in 
the related areas. The areas are: (1) IT integration in the process, (2) data capture as part 
of the IT integration, (3) policy decision making, and (4) the EBPM process itself. The 
areas cover relevant parts for our approach to EBPM. They will be further elaborated in 
the following chapters where the RQs are answered. The third and the fourth area (policy 
decision making and EBPM process) are relevant for Chapter 5 in which RQ1 is 
answered. The first area is subject of Chapter 7 (RQ3) and the second area is relevant for 
Chapter 8 (RQ4). All areas contribute to the insights that are further explored in Chapter 
6, where RQ2 is answered. 

In Figure 4.1, an overview is given of the fieldwork described in this chapter.  
 

 
Figure 4.1 : Overview of areas in evidence-based related fieldwork. 

 
Decision processes in organisations and the role of the information systems are 
comparable to decision processes in EBPM. So, Section 4.1 starts with a reference to the 
theory on organisations and information systems as far as IT integration is concerned. As 
a case in point we have taken the design of an IT architecture for administrative 
information systems at the Delft University of Technology. 

Section 4.2 provides an overview of the fieldwork on electronic data capture. The 
emphasis  is on (1) best practice in data collection as far as lowering the administrative 
burden on the respondents (esp. enterprises) is concerned, and (2) differences in the 
applicability of methods that aim at lowering the administrative burden. The 
applicability of a method depends on the characteristics of the administrative 
environment in the EU country under investigation. Furthermore, this section elaborates 
on IT aspects in developing European Knowledge for Policy Impact Analysis.  
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Section 4.3 gives two examples of EBPM and Dutch politics on a local level. (1) A 
description of the general process is given, i.e.: the changes in process control due to the 
introduction of the “Dualistic System” and the considerations on its real effects in 
adopting EBPM are described and analysed. (2) The specific policy decision process on 
regulating and changing the parking regime in the centre of Delft is examined together 
with the effects of the process. 

Section 4.4 shows the results of the fieldwork performed in a project with the objective 
to “Develop a Monitoring and Evaluation (M&E) System for Developing ICT 
indicators” in Morocco. The section describes the development of an M&E system in an 
EBPM process. In all steps attention is paid to the development of such a system. It 
ranges from (1) defining the policy objectives of the Moroccan Government with respect 
to promoting the use of ICT in Morocco, via (2) designing the Control System, to (3) 
designing the conceptual and technological architecture. 

Finally, in Section 4.5 conclusions are drawn from the experiences with respect to the 
evidence-based related issues. 

4.1 An experience in IT integration 
Understanding the relation between coordination and information systems requires 
knowledge about theories on (1) decision processes in organisations, (2) coordination of 
tasks, and (3) information systems. Some theoretical background is given in Subsection 
4.1.1. 

In the remainder of this section an example of the integration of IT in the control of an 
organisation is presented (4.1.2). The example is based on experiences with the 
development of the IT architecture for the administrative information systems at the 
Delft University of Technology. In Subsection 4.1.3 the coordination mechanism as well 
as the development of new management information systems are at stake. Subsection 
4.1.4 provides an evaluation of the implementation of the management information 
system, from the point of view of the structure of the management information systems 
and the present coordination mechanisms. In Subsection 4.1.5 a section conclusion is 
given. 

4.1.1 Theoretical background 
Three people have been especially important in examining and  publishing on the 
coordination of tasks in organisations and the role of information systems: Perrow 
(1970), Mintzberg (1998), and Galbraith (1977, 2002). In Subsection 3.1.6 (Modelling 
IS) and  in 3.3.1 (Conceptual architecture of IS) their main contributions to the theory of 
integration of IT in organisations have been summarised.  

Theories about the structuring of information systems related to the needs of 
coordination in organisations are not explicitly available. The so-called “Swedish 
School” (Langefors, 1974; Lundeberg, 1982; Sundgren, 1975 and 2003; Goldkuhl, 2005; 
Oscarson, 2007) approaches the design of information systems most appropriate, viz. 
according to the vision that an information system should be considered as a 
representation of reality. They do so together with the notion that we should distinguish 
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activities and control of activities. This means that an information system can represent 
real activities (or even in some cases replace the real activities such as in banking and 
insurance companies) or represents the control of activities.  
 
One of the consequences of considering an information system as representation of 
reality is that in some cases where the information system plays a role in the control, an 
organisational solution (e.g., changing organisation structures and changing 
responsibilities) is to be preferred instead of an IT solution. So, the alternative for an IT 
solution should always be  considered in cases that information systems play a role in the 
control (Bemelmans, 2004). Van Rees (2008) even postulates the non existence of an 
information problem. He considers this hypothesis in cases where (1) the information 
system is a representation of a (part of a) control mechanism, and (2) the information 
system is not automated yet (not even partly). 

Modelling techniques play an important part in the development of information systems. 
They are based on the Systems Approach, and describe all relevant aspects of the 
perception of reality and models of the information system to be designed (see Chapter 
3). 

Experiences in designing architectures of information systems show the added value of 
the theories mentioned above in (1) understanding organisations and the role of 
information systems, (2) taking into account the consequences of decisions on 
organisational structures when IT integration takes place and at the same time the 
architecture changes, and (3) understanding the notion of people involved in the process. 

4.1.2 IT integration at a University Administration 
In the mid 1990s54, a new control mechanism was introduced at the Delft University of 
Technology (DUT). As far as the IT integration of the administrative information 
systems is concerned. The most relevant changes were the following. 
(1) Strong central control of the university.  
(2) Clustering of coherent faculties into bigger organisational units.  
(3) More autonomy of the faculties as far as the operational process is concerned.  
(4) Less staff and decentralisation of staff tasks55).  
(5) Adaptation of the conceptual and technological IS architecture as far as the 

administrative and control systems are concerned.  

We start giving a short overview of the desired control mechanism. 56) The Executive 
Board is responsible for governing and managing the university. The University 
Corporate Office supports DUT in its entirety. It facilitates and coordinates management 

                                                        
54 ) The description in this section is based on my experience as information manager at the Delft University of 
Technology from 1995 to 1996. The information about the implementation of the conceptual and technological IS 
architecture and the current situation, as far as relevant for the IT integration discussed here, is based on interviews 
with Professor Marcel de Bruin, Professor Karel Luyben, and Ron van Velzen. See Appendix A. 
55 ) According to the autonomy of the faculties. 
56 ) This description of the responsibilities is taken over from the website of the TU Delft 2008, March: 
http://www.tudelft.nl/en 
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processes.57 The Office plays an important role in the field of initiating DUT-policy and 
monitoring its execution. It does this in close collaboration with the faculties. 

Figure 4.2 shows the CP applied on the control mechanism for the University. The 
Executive Board directs its controlling measures towards the faculties in order to reach 
the objectives of the University in its entirety. The faculties are to be considered as the 
objects of the control.  

Important elements in the environment are the following entities.  
(1) High Schools, as “source” of potential students for the University. 
(2) The business society, as  

(a) destination for graduated students; 
(b) potential users of the research results; 
(c) source of initiatives on future research. 

(3) The government, being responsible for 
(a) legislation and directives for education, personnel, and financing; 
(b) regulating the requirements from the society with the available resources from 

the universities. 

The most important inputs for the controlled system (i.e., the faculties) are: students, 
Ph.D. students, new personnel, and assignments. The outputs are: graduates, doctors, 
former personnel, and results of assignments. 

The faculties are responsible for the education and research in their field of science. 
They are “granted” according to their outputs: graduates, doctors, research results, and 
project results. The management of the faculties controls the faculty (all aspects except 
the content of the studies and research) and is accountable for the results to the Executive 
Board. 

                                                        
57 ) For understanding the case well it is important to comment on the formulation “coordinates management 
processes”. From 1997 until 2006 the faculties had their own supporting staff an their own “systems”. For the  
“University wide” coordination there was a functional relation between the decentral and the central staff (the 
controlling was by setting standards). As from 2006 the situation changed: the supporting staff has been centralised. 
The centrally employed employees were (partly) deconcentrated and were placed to work at the faculties. So, 
although the formal role of the faculties did not change: the responsibility for management processes was appointed 
to the faculties before 2006, but was taken over by the central staff office after 2006.  
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Figure 4.2 : Control of the University. 

 
The new administrative information systems should reflect the new governance concept 
of the university. So, the object types to be represented in the information systems are 
related to the objects of central control58).  
Therefore, the object model (see Figure 4.3) shows object types from the following five 
clusters. 
 
(1) The faculties’ curriculum of the studies, the activities, and locations of execution. 
(2) The students: registration, schedule, and progress of the study. 

                                                        
58 ) (Parts of the) Information Systems that are only relevant for the faculties are not included in the architecture for 
administration and control, with one exception: when standardisation (of metadata, software, and hardware) is 
needed to create indicators for managing the university in its entire, these Information (sub)Systems are part of the 
central architecture.  
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(3) The employees, related to their activities in education and research activities. 
(4) The projects (e.g., to substantiate the assignments). 
(5) Financial transactions and reporting. 
 

 
Figure 4.3 : The object model of the university.59 

 
The challenge was to create a well-balanced architecture for the information systems so 
that:  
(1) the faculties are supported and not hampered in the execution of their activities; 
(2) the availability of accurate and timely information for control is ensured; 
(3) similar information (sub)systems are identical far as the centrally controlled objects 

are concerned.  

The conceptual architecture consists of (1) the central information system (see Figure 4.4 
upper part) and (2) the decentralised information system on Faculty level (see Figure 4.4 
lower part).  

The central information systems consists of: 
(1) Financial Information System (financial consolidation and reporting); 
(2) Contract Registration (summary of the contracts of the faculties);  

                                                        
59 ) To be more precise: this is the object model from the view point of controlling the University on the central and 
faculty level. 
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(3) Salary Administration and Personnel Information System; 
(4) Student Registration; 
(5) Education and Research Information System (with indicators on education and 

research performances of the faculties). 
 
 The decentralised information system consists of: 
(1) Financial Administration (debts accounts, accounts payable, stock and general 

ledger); 
(2) Contract Registration; 
(3) Project Management (project: scheduling and realisation); 
(4) Education (curriculum); 
(5) Student system (register and following the progress of the study); 
(6) Research; 
(7) Inventory (uniformly decentralised); 
(8) Roster (uniformly decentralised); 
(9) Facility (uniformly decentralised). 
 

 
Figure 4.4 : Conceptual IS architecture of the University. 
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Figure 4.4 is a fine example of IT integration. It shows how a conceptual IS architecture 
for the University has been designed, based on the control mechanism and the objects 
(and their mutual relations) to be controlled.  

4.1.3 The coordination of IT integration 
The proposal for the technological IS architecture was based on the so-called “greatest 
common devisor (GCD)” principle: the parts of the information systems that were 
identical for all faculties should be uniform, standardised, and commonly maintained. 
The additional requirements for the design of the technological IS architecture were: 
(1) unique input (avoiding that the same data should be entered twice); 
(2) standardisation of hardware, software, and infrastructure; 
(3) easy connection of  the information (sub)systems of the faculties themselves, with 

the information (sub)systems of the central IS architecture (according to the GCD-
principle). 

So, a technological architecture was considered with the thought to decentralise the 
(uniform) Faculty Information (sub)Systems, if possible. The implementation strategy 
was as follows. 
(1) Buy or design and obtain60) software for the information systems presented in the 

conceptual architecture. 
(2) Implement the uniform decentralised information (sub)systems (completely with 

their databases) in the LAN environment of the Faculties, accompanied with: (a) a 
centrally empowered implementation team to avoid other model variants (e.g., in the 
metadata definitions of the data types and procedures), and (b) central maintenance 
for the decentralised information (sub) systems. 

(3) Implement the central information (sub)systems with clearly defined interfaces 
(content and procedures) for updating from the “local” decentralised information 
(sub)systems. 

(4) Assign the responsibilities for (a) the decentralised information (sub)systems to the 
decentralised information management function, (b) the uniformly decentralised 
information (sub)systems as well as the central information (sub)systems to the 
central information management function, and (c) the connection of the 
decentralised information (sub)systems with the uniformly decentralised information 
(sub)systems to the decentralised information management function. 

 
Table 4.1 shows the information (sub)systems, implemented at the DUT in the late 
1990s.61 

                                                        
60 ) Or adapt existing software systems. 
61 ) Although from a sociological point of view the reasons for this implementation are interesting, this will not be 
discussed  in this thesis, because it is not relevant for our research. 
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Information (sub) system LAN Central  remarks 
Financial Information System  x  

Contract Registration  x  

Salary Administration and Personnel  IS   x  

Student Registration  x  

Education and Research Information 
System  

 x  

Financial Administration (debts 
accounts, accounts payable and stock); 

 x Each faculty has its own ”area” in the 
central information system 

Contract Registration; x   

Project Management (scheduling and 
realisation); 

 x Each faculty has its own ”area” in the 
central information system 

Education (curriculum);  x Implemented with Student system: 
with own “area”  for  each faculty 

Student system (register and following 
the progress of the study); 

 x Implemented with Education: with 
own “area”  for  each faculty 

Research x   

Inventory (uniformly decentralised)   Not implemented as uniform 
decentralised system 

Roster (uniformly decentralised) x   

Facility (uniformly decentralised) x   

 
Table 4.1: Implementation of information (sub)systems at DUT. 

4.1.4 Evaluation of the implementation 
After the introduction of the new IS architecture, two phases are to be distinguished. 
Phase A is the implementation of the IS according the new controlling mechanism and 
Phase B is the adaptation towards a more centrally controlled management process. 
 
Phase A: from 1998 until 2006. 
The implementation of the information system has taken place according the conceptual 
architecture. Six remarks on the implementation are given below.  
(1) The Student System (education & student) has been implemented through the 

creation of  autonomous areas for each of the Faculties, with their curriculum and 
their students). It has been implemented centrally, with connection between the 
central system and the faculties by the internal network (DUNET). 

(2) The Personnel & Organisation System has been implemented through the creation  
of autonomous areas for each of the faculties, and through centrally coordinated 
code lists (such as functions, tasks and organisation structure). It has been 
implemented centrally, with connection between the central system and the faculties 
by the internal network (DUNET). 

(3) The Financial System has been implemented through the creation  of autonomous 
areas for each of the faculties and centrally coordinated code lists (such as chart of 
accounts, and cost units). It has been implemented centrally, with connection 
between the central system and the faculties by the internal network (DUNET). 



 
 

76

(4) The Project Information System has been implemented as part of the Financial 
System (see 3). 

(5) The Research System has been implemented through the creation of autonomous 
areas for each of the faculties and centrally coordinated code lists (such as standard 
codes for publications and research areas). It has been implemented centrally, with 
connection between the central system and the faculties by the internal network 
(DUNET). 

(6) Facility MIS and Roster are decentralised implemented in the LAN of the faculties. 

In one important aspect the proposed conceptual architecture has not been followed. 
Some of the information systems for the faculties (part of the GCD) have been 
implemented centrally, according the decentralised concept. This concerned especially 
the IS for Finance, Project Management, and Personnel & Organisation. The arguments 
for choosing a central implementation of the most important Faculty Information 
Systems have been the following:  
(a) technologically it should not make a difference to implement the decentralised 

Faculty Information System in a centralised environment; 
(b) central maintenance and control should be more cost effective;  
(c) the central organisation did not  trust the capacities of the faculties to maintain and 

control the uniformly  decentralised information systems.  

The implementation was successful at the Faculty of Applied Sciences. One of the 
reason of the successful implementation was the availability of experience in the 
customizing of the information systems on the needs of the users in the faculty.62 During 
the implementation of the various Faculty Information Systems it became clear that the 
customization and installation was difficult and confusing for the people of the faculties 
involved. There was a lack of central support, needed to substantiate the uniformity in 
the decentralised systems.  
 
Phase B: from the end of 2005 onwards. 
In 2006 DUT decided to (1) reduce the number of non-technical supporting personnel 
(financial administration, personnel and organisation, ICT) drastically (up to 35%).  This 
was the main reason to centralise the supporting functions.63 Two other reasons for the 
centralisation of the supporting functions and subsequently for centralisation of the 
control over the faculties’ information systems were:  
(2) the problems of some of the faculties to start effectively with their information 

systems; and 
(3) the central implementation of the (decentralised) information systems of the 

faculties.  
 
The latter argument needs some explanation. Because of the central implementation of 
the information systems for Financial Administration, Project Management and 
Personnel & Organisation, it was neither necessary to change the software nor the 
interfaces with the other information systems of the faculties. The central 

                                                        
62  In other Faculties the implementation was not a comparable success as at the Faculty of Applied Sciences.   
63 De facto this meant going back to the situation before 1996, as far as the organisation of the supporting functions 
is involved. The formal autonomy of the Faculties did not change by this decentralisation.  
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implementation of the decentralised faculties’ information systems has enabled the 
centralisation and has prohibited the implementation of the information needs on the 
level of the faculties. 

4.1.5 Section conclusions 
From the case of the implementation of an IS architecture at the DUT we may draw two 
conclusions.  
(1) IT integration in processes should follow the organisation structure (i.e., the 

responsibilities with respect to the decision to be taken and the implementation of 
the decisions).  

(2) Reliable data on processes in the organisation can only be obtained by information 
systems that supports people involved in the processes themselves.  

 
Whereas at first an implementation of the IS has been applied according to the preferred 
control mechanism, eventually a road has been chosen where the ISs are diverging from 
this control mechanism. Considering the three kind of measurements we have proposed 
in Subsection 2.3.3, we may conclude that in the presented case the following holds. 
(1) The objectives are achieved as far as the information systems are concerned. 
(2) The relation between the objectives and the environment as expected has not been 

effectuated. 
(3) The relevant environment as expected turned out to be different, as far as the control 

mechanism is concerned. 

4.2 Experiences in Data Capture 
In the last ten years I participated in various EU ICT Research and Development 
projects. In the beginning the emphasis was on the data-collection process using IT, 
followed by (a) project on the policy impact analysis and (b) the monitoring and 
evaluation of policy measures. Below I mention six examples of successful projects. In 
particular, I will highlight electronic data collection at enterprises with the minimal 
administrative burden.  

(1) In the TELER project64, the central theme was lowering the administrative burden of 
the enterprises in the process of data collection by governmental administrations, 
esp. Statistical Offices.   

(2) In the DATAMED project65, the data collection by governmental administrations from 
very small enterprises was at stake.  

(3) In the CODACMOS project66, a synthesis has been made of (electronic) data collection 
methods used for capturing data from households as well as enterprises, by different 
governmental administrations.  

                                                        
64 ) In the TELER project I co-ordinated the activities of the 12 participating National Statistical Institutes (NSIs). I 
was also (co-)author of  the deliverables of the project, among which the Final Report. 
65 ) In the DATAMED project I participated as advisor of ISTAT (Italian Statistical Office) in their role as project co-
ordinator. I was also co-author of the final report. 
66 ) In the CODACMOS project I advised ISTAT in their role as project co-ordinator and I was the author of the final 
report. 
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(4) In the E-CORE project67, a model for e-Capture has been implemented for a paper 
form used by four different governmental institutes.  

(5) In the EUROKY-PIA project68, the emphasis was on developing European Knowledge 
for Policy Impact Analysis. 

(6) In the E-MAROC project69, a monitoring system for the evaluation of IT policy has 
been developed. 

In chapter 8 relevant details of the first four projects are given, considering their 
contribution to the knowledge on the architecture of the e-Data Capture process, as a part 
of EBPM.  The experiences from the E-MAROC project are described in Section 4.4 as an 
example of EBPM. 

In this section I give a synthesis of results of the fieldwork on electronic data capture. 
The emphasis is on the following five issues: 

(1) best practice in administration in Europe as far as lowering the administrative 
burden on the respondents (esp. enterprises) is concerned (Subsection 4.2.1); 

(2) the differences in the applicability of the methods to lower the administrative burden 
while taken into account the characteristics of the administrative environment in the 
different EU countries (Subsection 4.2.2); 

(3) data capture in a broader perspective, as a part of the policy-making process 
(Subsection 4.2.3); 

(4) differences in applying R&D results in e-Data capture (Subsection 4.2.4); 

(5) further development as formulated in the 7th R&D framework programme for IT on 
modelling and applying IT in EBPM (Subsection 4.2.5). 

For an adequate insight into all five issues, we point to the EUROKY-PIA project. It 
focussed on the importance of the Policy Impact Analysis (PIA) to support the EU 
Governance. The objectives of the EUROKY-PIA project are listed in Table 4.2. 

                                                        
67 ) In the E-CORE project I was member of the consortium. In particular, I was responsible for the IS architecture 
and the IT components of the project. The other partners in the consortium were: EIM Business & Policy and Nehem 
International. At the Slovene side, (1) the Ministry of Information Society was the counterpart. Moreover, (2) the 
following governmental institutions participated actively:  TAX, Statistics, Social Security, and Chamber of 
Commerce, and (3) two software houses and tens of enterprises took part in the pilots. The project results have 
shown the importance of a common metadata model for the participants to agree upon an – eventually successful – 
implementation of a common e-form. 
68 ) In the EUROKY-PIA project I was responsible for the IT solutions. I was (co-)author of the reports on the 
contribution of IT in the PIA process.  
69)  In the E-MAROC project I was project leader and  consultant carrying out the project on behalf of the World 
Bank. 



 
 

79

 

The objectives of the EUROKY-PIA project are: 

(i) serving the Lisbon goals, gathering a critical research mass of centres of 
excellence, around a model framework research environment interlinking policy 
areas, skills, officials, administrators, groups and countries;  

(ii) supporting EU Governance, according to the five principles of openness, 
participation, accountability, effectiveness, and coherence;  

(iii) developing a variety of needed tools for policy impact analysis and addressing 
key EU and IST 2002 Work Programme concerns, by bringing together 
technology developments and EU policy areas, such as “enterprise policy, in 
particular in favour of SMEs; coherence and competition within the single 
market, employment and social inclusion policies”;  

(iv) developing a “vision” and a “roadmap” and preparing the ground for a future 
FP6 project based on a framework of excellence and EU wide co-operation, by 
involving in a common effort: NSIs (information); IT enterprises and 
communities (technologies); Academia and research institutions (best methods, 
tools, and models); and government departments and other organisations that 
require policy-impact evaluation. 

     Table 4.2: Objectives of the EUROKY-PIA project. 

The tendency to develop monitoring and evaluation systems for measuring the results of 
policy making, in particular for developing countries, is worth to be investigated to a 
larger extent. An experience in this research area will be separately discussed in Section 
4.4. 

4.2.1 Best practice in administration in Europe 
The emphasis in the 4th and 5th R&D framework programme of the European 
Commission, as far as  the use of IT in administration was involved, has been on (1) data 
capture using IT and (2) lowering the administrative burden for the business. Important 
conclusions of R&D projects in this area were related to the means to be used in 
different circumstances to capture the data for statistics and other governmental use and 
for policy making. Below we mention a best practice, following the recommendations 
from the five relevant projects. They are shortened in the following five general issues. 

(1) A clarification of the market related to IT-products/-services to reduce the 
administrative burden imposed upon the enterprises by Governmental Institutes. 

(2) Specifying (a) EU-characteristics on standardisation of metadata and (b) effects on 
the administrative burden. 

(3) Optimising the use of existing archives/registers for statistical purposes (secondary 
EDI). 
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(4) Use of different measures in different circumstances. 
(5) Drawing conclusions for IT-products and services for the players in the EU-market. 

Partly, the recommendations have been resulted in concrete measures. In particular, the 
Internet has contributed to the standardisation in some parts of the data-capture process 
(cf. Section 4.4 and Chapter 8). The use of existing registers and archives for statistical 
purposes is at this moment one of the vanguards of the National Statistical Offices. There 
is still no clear philosophy as far as the different measures under different circumstances 
are concerned. The same holds for the clarification of the market and the advertisement 
of preferred IT products and services. The EU is reluctant in these issues and leaves the 
strategy to be followed to the countries themselves.  

As a case in point we elaborate on the fourth issue: the use of different measures 
according to the circumstance involved. Figure 4.5 shows five measures to ease the 
burden for the enterprises, caused by the governmental institutes.  
 

 
Figure 4.5 : Dataflows from enterprises to governmental institutes (B2G).  

 
The choice of the most effective means to lower the burden is among other things 
dependent of the following two factors. 
(1) The standardisation of metadata within the information systems of the respondents 

(for financial information systems: standardisation of the chart of accounts). 
(2) The level of standardisation in the metadata of the governmental institutes (roughly 

aimed at harmonisation of the data collected by the governmental institutes). 

The most essential seven means for data capture from the enterprises are: 
(1) collecting data by professional organisations, by which the businesses are 

associated; 
(2) collecting data by accounting firms; 
(3) collecting data by integrating software modules producing the required data in 

standard application software (e.g., for personnel or financial administration); 
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(4) dedicated software for translation of data in the administrative information systems 
at the enterprises into the required data; 

(5) the use of intermediaries collecting data from the enterprises and disseminating the 
data to the governmental institutions and other users. 

Means (1) to (5) address best practices for the data capture of the data stream between 
the enterprises and the governmental institutions. Other alternatives (cf. Nijsen, 2003) to 
lower the administrative burden on the enterprises are: 
(6) co-operation between the governmental agencies in data collection (avoid overlap in 

asking questions to the enterprises); this is called secondary EDI; 
(7) simplifying the administrative rules. 

4.2.2 Differences in applicability 
The seven means for lowering the administrative burden on the enterprises cannot be 
applied in the same manner in different (administrative) cultures. We already pointed at 
the importance of standardisation in metadata at (1) the enterprises information systems 
and (2) at the governmental administration. The situation in the EU countries is different 
in this respect, because of the different history and therewith the different cultures 
concerning administrative issues. Part of the TELER project (Caille, 1999) has been an 
investigation of (1) the accounting practices in the different countries and (2) the 
practices in data capture by the governmental administrations.   
 

 
Figure 4.6 : Standardisation and B2G. 
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From nine European countries we have collected (1) the standardisation at the 
respondents’ site, (2) the means mostly used,  and (3) the standardisation at the data 
collectors’ site. They are summarised in Figure 4.6. On the horizontal axis the 
standardisation in the administrative systems of the respondents is presented (none, 
medium, high), on the vertical axis the standardisation prescribed by the governmental 
administration (none, medium, high). In the “third dimension” we find the seven means 
for data capture, i.e., professional organisation, accounting firm, integrated software, 
software module, intermediary organisation, secondary EDI, and simplifying 
administrative rules.  

For extensive results we refer to Chapter 8 and to the respective final reports (see the 
beginning of Section 4.2). Below we provide a single result of a large collection of 
results, only to make our point: there are differences in applicability of means to lower 
the burden on the enterprises. 

The TELER project demonstrated the success of the (1) application of the professional 
organisation as intermediary in France (strong standardisation), (2) the use of the 
intermediary software package in Germany, Italy, and the Netherlands (poor 
standardisation), and (3) the use of a value added collector and disseminator of data in 
Finland (medium standardisation).  

It is worthwhile to investigate in which circumstance one or more of the means for data 
capture with a minimum administrative burden can be used as the best practice. So far, 
there is only a strong hypothesis on the existence of a relation between best practices in 
data collection methods and standardisation at both parts of the chain of the dataflow.  
 

4.2.3 Data capture in a broader perspective 
The EUROKY-PIA project is an EU project aiming at Developing European Knowledge 
for Policy Impact Analysis. Below we discuss the use of existing technologies and 
exploiting the new opportunities that IT developments are opening up. In this project the 
use of data for PIA is emphasised. The focus in this subsection is on my research in this 
project in the integration of IT in EBPM70. 

The model of Figure 4.7 has been used to explain the main ICT issues involved in the 
policy-making process. Below we provide a brief description of the model. 

(1) Measuring the results. The analysis of the effect of policy measures should be based 
on measuring the results of the measures in reality. The data reflecting these results 
can be measured by different sources: directly from the respondents (e.g., businesses 
and households), via intermediaries (professional organisations, accounting offices, 
information traders), and/or via secondary sources (tax administration, social 
security, and chambers of commerce).  

                                                        
70 ) Formally PIA differs from EBPM. Policy Impact Analysis covers the area of analysing the impact of political 
decisions, ante and post, i.e., before and after the policy-making process. Evidence-based Policy Making is 
especially used in situations where politicians defend their decisions by using evidence from experience from the 
past. In this thesis the concept of EBPM substantiates PIA and EBPM in general. 
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(2) Metadata are necessary for the interpretation the data. Metadata in general play an 
important role in the statistical process, especially when that process is or will be 
highly automated. As of the introduction of the computer in the statistical process 
the significance of the metadata is increasing. There was no need to make the 
metadata explicit, when the metadata were only in the mind of the statisticians. 
Today the use of a correct set of metadata is necessary to design and implement an 
automated data capture system.  

(3) Data-capture process. In the data-capture process, electronic forms and the 
possibilities to obtain the data directly from the source (the information systems at 
the enterprises) improve the quality of the data. Whereas in the past data were (and 
partly still are) captured by obtaining data on paper forms, currently data can be 
captured by ICT means in different ways: e.g., (1) by electronic forms (interactive, 
online, connected to own information systems, ...), and (2) by data transfer between 
secondary sources and the statistical process. 

(4) Data fusion and data matching. The data processing transforms the raw data in the 
indicators. Data fusion, data matching, and distributed databases may provide 
important benefits to the efficacy of the process.  

(5) Disclosure and dissemination. Data are increasingly available through Internet. Yet, 
one of the main obstacles in the dissemination of data is how to avoid illegal use of 
data: especially of data that can be addressed to a single person or company. In the 
statistical system, disclosure measures abolish the dissemination of individual data.  

(6) Metadata are necessary for the representation of the outcome. Whereas for data 
capture a metadata model is necessary for the interpretation of the data, the 
disseminated data require metadata for a unambiguous representation of the data. 

(7) Modelling and providing prognoses. The disseminated data are used for 
confrontation with prognoses about the behaviour of reality and to model and 
compute indicators for further policy making.  

(8) Policy making. Policy making results in measures in reality, that are realised by a 
Change Process and controlled by the Authorities. Compare also the model of the 
policy-making process (Figure 2.4).  
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Figure 4.7 : Model for measuring policy results. 
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assigned to the Internet. The use of this medium turned out to be important for the 
dissemination of the results (being the indicators showing the verification of the 
intended policy measures) as well as for the collection of raw data needed to 
calculate the indicators. 

(2) Within the ICT technology required for the M&E system standards, such as SOAP 
and XML, web services and electronic questionnaires play a prominent role. 

(3) The main difference between the USA and the EU concerning the research in this 
field is in the implementation strategy. Whereas in the EU R&D results are in 
general used as input for further research, in the USA the implementation of the best 
practice is used for evaluation and further R&D. 

4.2.5 Further development  
For administration and statistics the emphasis in the 4th and 5th R&D framework 
programme, was on data capture using IT to lower the administrative burden for the 
business. The 6th R&D framework programme included the focus on policy impact 
analysis, following the Lisbon goals. The 7th R&D framework programme continues 
with an emphasis on the production of indicators for evidence-based policy making as 
well as the improved methods for EBPM. The part on socio-economic and scientific 
indicators (Activity 8.6 of the 7th R&D framework programme) starts with the following 
paragraph. 
“Policy should not be driven solely by indicators but it should be evidence-based and 
make appropriate use of both quantitative and qualitative indicators together with 
relevant analytical methods, including modelling.”  

The four areas for Research in this activity are formulated as follows.  
(1) The use of indicators in policy. 
(2) The development of better indicators for policy. 
(3) The provision of underlying official statistics.  
(4) The development of methods for the evaluation of research policies and programs. 

4.2.6 Section conclusions 
This section showed the interest of the EU and the importance of data capture to provide 
evidence for policy making. We have outlined the outcomes of five important projects 
on this issue.  

From the results above we may draw four main conclusions. 
(1) On EU-level there exists a significant interest in measuring the effects of policy 

making. 
(2) The administrative burden on enterprises is a mayor threshold for capturing reliable 

data on economical activities. 
(3) Different solutions for lowering the administrative burden are considered, varying 

from (3a) adaptation of standard software to (3b) changing administrative regulation. 
The effectiveness of the measures depends on the culture and specific situation in 
the countries. 

(4) Future initiatives have been initiated by the EC to (4a) the design of systems for 
measuring, (4b) the creation of appropriate indicators, and (4c) further use of 
indicators in policy making. 
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4.3 Experiences in policy decision making 
This section shows two experiences in Dutch public policy making. In Subsection 4.3.1 
we give a description of a general process on public policy making on local level: the 
changes in process control due to the introduction of the “Dualistic System” and its real 
effects in adopting EBPM. In Subsection 4.3.2 we discuss the specific policy decision 
process on regulating and changing the parking policy in the centre of Delft, as well as 
the effects of the process. In Subsection 4.3.3 we provide section conclusions. 

4.3.1 From a monistic model to a dualistic model 
At the end of the 1990s a discussion was launched on changing responsibilities in the 
control of local government (municipalities) in the Netherlands. The Commission 
Elzinga (2000) advised to change from a monistic to a dualistic system. In this 
subsection the process control model (see Subsection 3.1.4) is used to explain the 
situation of the control at the local government before and after the introduction of the 
dualism. 

 
Figure 4.8 : Monistic control model of local government. 
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subordination between two management bodies we may speak about a monistic relation 
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Figure 4.8 shows the situation of monism in the control in local government. The 
Council has the formal lead in the control. The power of the Mayor and the Aldermen is 
derived from the power of the Council. The Council delegates powers to Mayor and 
Aldermen to control the municipality by using the local administration as executive 
body. The Council decides about the   measures to change the situation in the 
municipality (goal oriented influence), based on the existing situation (i.e., data on the  
behaviour of the controlled system). The boundaries for the possibilities to control the 
municipality are determined by the environment (country governance, province 
governance, and the other municipalities). In the monistic local government the Council 
and Mayor and Aldermen are indissoluble tied together. One cannot exist without the 
other. 

One of the disadvantages of the monism is the interdependence of the Mayor and 
Aldermen and the Council. In the situation of the monism the Aldermen are also 
members of the Council! The following three issues were reason to change the control 
mechanism from monism to dualism (1) lack of transparency of the policy-making 
process, (2) the unclear interdependencies between Mayor and Aldermen and the 
Council, and (3) the demands of Society for justification of the effects of the policy (viz. 
Elzinga et al., 2000).  

 

 
Figure 4.9 : Dualistic control model of local government (Mayor and Aldermen). 

 
Figures 4.9 and 4.10 show the dualistic control models for local government. Figure 4.9 
shows the controlling role of the Mayor and Aldermen and Figure 4.10 the controlling 
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Figure 4.9 explains the role of Mayor and Aldermen. They are responsible for the control 
of the municipality (by using the local administration as executive bodies).  The Council 
determines the headlines of the boundaries of the policy and can be seen as a part of the 
environment, in which also participate the province government, the country 
government, and the other municipalities.  

 
Figure 4.10: Dualistic control model of local government (Council). 

 
Figure 4.10 shows the role of the Council as responsible governmental body for 
controlling the execution of the policy-making process by the Mayor and Aldermen. The 
Council has different measures to fulfil this task: (1) controlling the activities by 
financial audits, (2) controlling the progress of policy measures against the objectives, 
and (3) measuring the state of the art in the real world and compare the findings with the 
objectives of the policy-making process as has been executed by the Mayor and 
Aldermen. 
 
Findings so far 
One of the prerequisites for the success of the dualistic model is the independent role of 
the Council. In the (short71) period of operation, the dualism is still not working as aimed 
at (cf. Leemhuis, 2004). The main reasons are:  
(1) the resistance to change especially by the establishment72;  
(2) the tendency to cooperate between the members of the Council of the same 

parliamentary party and “their” Alderman; 

                                                        
71 ) The dualism has been introduced in the Netherlands as from 2002. 
72 ) The so-called “Leefbaren”, one of the new parliamentary parties, seem to be more acquainted with the dualism 
than the others, because they are used to perceive developments in reality and therewith the effects of policy making. 
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(3) the quality of the members of the Council (not enough knowledge about the issues at 
stake); and 

(4) the tendency to compromise instead of monitoring, evaluating, and adjusting. 

4.3.2 Policy parking and traffic measures in the centre of Delft 
In this subsection an example is given of the policy-making process in the municipality 
of Delft concerning the improvement of the economic situation in the northern part of 
the centre of the town.  

 
 

 
 
Figure 4.11: Policy making process “minimal car use” in centre of Delft 
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Figure 4.11 visualises (1) the start of the decision process: the visionary view on the 
situation to be reached in the northern part of the centre of Delft and (2) the situation 
after the measures taken. We use the model for measuring the outcome of policy making 
that is introduced in Subsection 2.3.4, to analyse the policy-making process. 

The start situation, the expectations, and the realisation will be discussed according to (1) 
the objectives: improvement of the economic situation in the northern part of the centre 
of Delft, and (2) the following two kinds of measures: (2a) the realisation of minimal car 
use, and (2b) the realisation of parking facilities. 

The start situation 
In the spring of 2000, Delft published a document in which the policy decision to 
minimise the car use in the northern centre of the town was advertised (Delft, 2000). The 
most important objective of the policy decision was the improvement of the quality of 
the centre of the town (1) for the visitors, (2) as place to meet, and (3) as place to stay. 
The measure of minimising the car use went together with measures to change the 
parking policy in the centre, from a more or less “free regime for visitors and residents ” 
to a more controlled regime with separation of parking places for visitors and residents 
(parking licenses). 

Because of the worries of the entrepreneurs (esp. retailers) Delft decided to introduce the 
minimal car use step by step. So, the Council decided to agree with the proposal under 
the condition of measuring the outcomes of the defined phases in the Change Process. 

The policy-making process 
During the Change Process the Mayor and Aldermen of Delft organised four 
measurements73 with respect to the availability of parking places and the number of 
visitors in the centre of Delft (BRO-reports, 2001, 2002, 2003, 2004).74 The results of 
the measurements were not according to the expectations: (1) the number of realised 
parking places for visitors of the northern centre of Delft did not comply with the 
promised number of parking places, and (2) the economical activity for the detail trade in 
the northern part of the centre of the town (one of the original pillars of the policy) went 
back. The results were acknowledged by an investigation  of the Chamber of Commerce 
(cf. Kamer van Koophandel Haaglanden and   Rabobank Delflanden, 2006). The 
outcomes of the measurements confirmed the original view of the entrepreneurs in the 
northern centre of the town (namely that the buying people would be reluctant to come to 
that place without parking facilities) and did certainly not confirm the policy 
expectations of the Mayor and Aldermen as formulated in their policy objectives. 
Nevertheless the implementation of the policy continued. 
 

 

                                                        
73 )The four measurements are: a “zero-measurement” (2000) to determine the situation after the policy decision, a 
“zero-plus measurement” (2001) to determine the situation just before the policy change, a first measurement after 
the realisation of the first phase of the implementation (2002), a measurement in 2004 before the final steps of the 
implementation. 
74 ) The way in which the measurement took place was not without any discussion. Whereas the policy measures 
were directed to the northern part of the centre of Delft, the measurement of the visitors took place spread over the 
complete centre of the municipality. 
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The current situation (2008) 
Currently in the northern part of the centre of Delft, a worrisome economical climate has 
come into being, especially for the retailers (the sector that should have benefited from 
the policy making).  The discussion in the Council is not straightforwardly based on an 
analysis of the situation but rather contained politicy issues. Whereas the opposition 
argued that the policy of low traffic and the lack of parking places caused the regression 
of the economical situation, the coalition named other matters as the reason for the 
unexpected developments. 

4.3.3 Section conclusions 
We have applied the control model to clarify the governance of the municipalities in the 
Netherlands before and after the introduction of the dualistic model.  
We may conclude that: 
(1) the dualistic model provides a clear model for transparent and verifiable policy 

making; and 
(2) the reason that the dualistic model is still not a success is caused by organisational 

and personal issues.    
 
The example of the policy-making process in Delft concerning the low traffic in the 
northern centre of the town, showed how the original objectives disappeared into the 
background and the measure itself (the minimal car use together with the change in 
parking policy ) became the new objective. From the confrontation of the policy making 
in Delft we may arrive with the help of (1) the model for policy implementation, (2) the 
prerequisites for transparency and verifiability, and  (3) the model for measurement, at 
the following three conclusions. 
(1) The policy decision making by Mayor and Aldermen resulted in clear objectives, in 

terms of low traffic, parking places, and economical situation;  the decision making 
process was transparent, but not in accordance with the opinion of one of the main 
participants in the  process: the detail traders. 

(2) The change process took place according the plan without taking into account the 
intermediate outcomes of the measurement of the objectives to be achieved. 

(3) Evaluating the policy-making process we may conclude that (a) the main objective 
of the policy has not been reached: the economical situation is worse than before the 
policy implementation, (b) the number of parking facilities for visitors did not match 
the policy objectives, and (c) the derived objective (rather a measure for achieving 
the main objective) has been realised: low traffic in the northern part of the centre of 
the town is realised. 

4.4 An experience in EBPM  
The fourth area of the evidence-based related field work is the EBPM process itself. This 
section describes the development of a monitoring system for the evaluation of ICT 
policy measures in Morocco, a project executed on behalf of the World Bank. This 
monitoring system can be considered as an elaboration and implementation of the model 
presented in the EUROKY-PIA project (see, Subsection 4.2.3).  Whereas in the EUROKY-
PIA project the model  has been presented in a general context, in Morocco it has been 
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implemented for a specific policy area: the development of ICT in the Moroccan 
Society.  

The Moroccan Government launched in 2005 an ambitious ICT strategy program (E-
MAROC) to improve (1) the competitiveness of its ICT sector, (2) the capacity of 
economic growth, and  (3) government efficiency. The national statistical organisation 
appeared to be inadequate to monitor both ICT as a sector and ICT’s contribution to the 
economy. The emphasis of the World Bank project was on the development of a 
Monitoring and Evaluation system (M&E system) to assess the costs and benefits of the 
mentioned national ICT initiatives. Important requirements for the M&E system were 
the transparency of the measurement and of the policy-making process. In this Section, I 
report some results of this project that I carried out in 2006-2007. 
 
In Subsection 4.4.1 the objectives of the Moroccan Government concerning the ICT 
developments have been analysed. The analysis resulted in a definition of the indicators 
needed to measure the effects of the policy on the different areas of interest. Subsection 
4.4.2 is dedicated to the control systems needed to follow the progress and the effects of 
the policy measures. It shows how two points of view can be chosen for monitoring the 
progress: (1) a view based on the effects of the policy measures and (2) a view based  on 
the progress of the projects initiated to obtain the objectives. In Subsection 4.4.3 a 
conceptual architecture for an M&E system has been drafted, based on the study of the 
ICT indicators and the control mechanisms. In Subsection 4.4.4 a technological 
architecture is designed, following (1) the requirements of the conceptual architecture, 
(2) the roles of the governmental institutions involved and the available tools. Subsection 
4.4.5 describes the state of affairs concerning the M&E system, and (3) the future 
perspectives. Subsection 4.4.6 contains the section conclusions. 

4.4.1 Policy of the Moroccan government in IT development 
The E-MAROC programme (Royaume du Maroc, 2007) showed the objectives of the ICT 
development initiatives of the Moroccan Government. This program lays the foundation 
for the projects to improve the ICT development within the Moroccan Society. In the 
program the following subdivision has been made. 

(1) Digital Public Spaces (generalisation of the use of ICT) 
(2) e-Education 
(3) e-Government (IDARATI, 2005) 
(4) ICT and Enterprises (programme: PROTIC) 
(5) ICT industry 

In all these areas projects have been launched, considering the following themes (1) 
content (e.g., administrative procedures on the Internet), (2) infrastructure, (3) access, (4) 
training, (5) ICT Industry, and (6) remote services (off shoring). 

For each of the areas involved in the E-MAROC programme indicators are needed to 
measure the effects of the project results on the Society. This holds for the sociological 
aspect of the Society (the Social System) as well as for the economical aspect of the 
Society (the Economical System).  
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Table 4.3 shows the relations between the part of the Society addressed and the areas. 
We discuss the five entries below. 
 
 Social System Economical System 
Digital public spaces XXX  
e-Education XXX  
e-Government XXX XXX 
ICT and Enterprises  XXX 
ICT Industry  XXX 

Table 4.3: Areas in ICT policy and population addressed. 
 
Digital public spaces 
The development of the Digital public spaces (Internet cafés, libraries, computer clubs, 
youth centres, citizen centres …) is considered as a priority to spread the use of ICT over 
the Society. Part of the objectives is the multiplication of the access points (fixed and 
mobile) to the Internet, so that the citizens are able to profit from the advantages of using 
this medium.  
Examples of ICT indicators to measure the success of this initiative are (1) the number of 
private Internet cafés over time and their use, (2) Internet Connections in Youth Centres,  
(3) Post Offices with Interactive terminals, and (4) Cyber Spaces in the network.  

e-Education 
The education of the Moroccan citizens in the use of ICT is considered as important. 
Various initiatives have been taken to achieve the objective of having more citizens 
acquainted with the use of ICT.   

Examples of ICT indicators to measure the impact of the results of the projects in the use 
of ICT in Education programs concern: (1) schools equipped with media rooms,  (2) use 
of the MARWAN

75 network, (3) use of interactive televisions for educational purpose, and  
(4) distance learning programs. 

Besides the education of the citizens in the use of ICT, it is considered as important to 
educate as many people as possible in ICT76. For measuring the targets in education of 
people in ICT the following ICT indicators are relevant: (1) number of yearly graduates 
in ICT related to the kind of specialisation and (2) the kind of work after the study.   

e-Government (programme: IDARATI) 
The e-Government initiatives aim at an integrated and citizen/enterprise-oriented e-
Administration. The use of ICT in the administrations between the administrations, 
between the administrations and the citizen, and between the administrations and the 
businesses, should lead to (1) a decrease of the administrative burden for the citizens and 
(2) for the business as well as (3) more transparency and easier use of the services. 

ICT indicators to measure the impact of the results of the various projects are: (1) the 
number of portals for governmental services, (2) the number of access by e-portal per 
service by citizens, (3) the number of access by e-portal per service by businesses, (4) 
                                                        
75 ) The Moroccan Academic and Research Wide Area Network. 
76) These indicators are not only relevant in the area of Education but also in the area in which stimulating the ICT 
sector is targeted. 
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the measurement by service77 for decreasing the administrative burden for enterprises, 
and (5) the measurement by service for lowering the administrative burden for citizens. 

ICT and Enterprise  
The use of ICT in enterprises has been considered as important too by the Moroccan 
Government (even as a condition to survive). Therefore a separate programme to 
stimulate the use of ICT in enterprises has been launched. Key objectives of this 
programme are:  

(1) assistance of small and medium size companies to modernise their technologies 
and to improve their management and production system; 

(2) to improve the use of ICT in the industrial and commercial sector; 
(3) to develop on line services for the enterprises; 
(4) spread e-business culture for accessing new markets. 

ICT indicators measuring the impact of the stimulation of the use of ICT should cover all 
kind of indicators showing the integration of ICT in the business processes. Basically, 
the impact of the use of ICT on the economical growth of the enterprises should be 
known to evaluate the real effect of the measures.  
 
ICT industry 
Not only the use of ICT in enterprises but also the stimulation of the ICT sector itself has 
been considered as important to the Moroccan economy and the implementation of ICT 
in the Moroccan Society. In this programme three areas are determined: (1) the National 
ICT Industry, (2) Telecommunications, and (3) Offshoring. For each of these areas 
concrete objectives have been formulated. 

Examples of indicators to measure the results of this programme are (1) employees 
working in the ICT sector, (2) yearly turnover (also by product/service and export), (3) 
kind of clients targeted, (4) investments,  (5) equipment and use of Internet and turnover, 
and (6) employees in offshoring. 

4.4.2 Control of the process 
To be able to monitor and evaluate policy measures taken to support the ICT 
developments in Morocco, the following issues have been considered: 
(1) the E-MAROC policy, defining the objectives to be achieved in the Moroccan Society 

as far as ICT development is concerned; 
(2) the ICT indicators needed to measure the results of the policy measures; 
(3) the system that creates the ICT indicators (from data capture to the processing of the 

indicators); 
(4) the evaluation of the policy measures by comparing the results (shown by the ICT 

indicators) with the original objectives. 

                                                        
77 ) The measurement of the administrative burden is not easy. It should be based on the measurement of the current 
situation (paper and pencil: the so called 0-measurement) and on the situation where the process has been automated. 
The measurement should be based on the message within the forms that are part of the administrative service. EIM 
Business & Policy Research (a Dutch research Institute) invented a method, that is used in various countries in 
Europe: MISTRAL (see also the article: MISTRAL, “A model to Measure the Administrative burden of 
Businesses”, to be downloaded from the following url: 
www.eim.net/smartsite.dws?id=65&sooID=10&sooSoort=Research%20Reports&Bestelnummer=H200110).  
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We have considered as a first condition for a successful implementation of a M&E 
system, that the ICT indicators are defined according to the objectives of the policy (see 
Subsection 4.4.1). The second condition is that the policy evaluation is done in a rational 
way (evidence based). It should be a transparent process: by showing in public the 
results (ICT indicators) and the policy measures (concrete objectives) as well as their 
mutual relation. So, a part of the M&E system is the publication of the ICT indicators 
related to the objectives: the metadata (the definitions and relations between indicators 
and objectives) as well as the values (target <value and time> and indicator <value and 
time>). 

 
Figure 4.12: The division of responsibilities in M&E system. 

The main challenge in Morocco was to design an overall concept in which the current 
developments, can be brought together in one reliable M&E system. Figure 4.12 shows 
the result of the first step in the development of the conceptual architecture for the M&E 
system, with the emphasis on the division of the tasks and responsibilities. 
 
An in-depth analysis of the needs has led to a more accurate division of the central and 
decentralized parts in the architecture. The reason for this specificity is the following. 
Implementation of the division of responsibilities shown above, means that merging the 
data, the storage, and the analysis should be centralised. This is not necessary for a 
proper working of the M&E system, because of the following four reasons. 

(1) There is a clear distinction between (groups of) ICT indicators that can be processed 
using it own processing (source data are not overlapping with others). 

(2) For all (groups of) indicators institutions can be addressed to execute the process 
from data capture until the production of the indicators. 
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(3) There are tools and standards available to support the necessary coordination 
between the content of the questions and questionnaires and the final production of 
the indicators (XML, electronic questionnaires78). 

(4) Decentralisation of the process has the advantage of more accuracy (the people 
know more about the content), but as disadvantage the possibility of manipulation 
(showing better results because the people are more involved and dependent on the 
results). In this case the latter argument is less important than the first one. The 
governmental targets, the survey methods, the questions, and the questionnaires are 
all defined in a coordinated way (centralized). They should also be published, so 
they are transparent. By using the same kind of tools in the process the transparency 
is secured. 

 
The above mentioned considerations have led to the general structure of the M&E 
system (see Figure 4.13). In this structure we distinguish five levels.  

Level one represents the definition of the E-MAROC program with the targets. 

On the second level the ICT indicators are derived from the objectives of the relevant 
areas. Moreover, on this level the methods for collecting data (definition of questions, 
survey, method of processing) necessary for the creation of the indicators are determined. 

On the third level the data collection, data processing, and calculation of indicators take 
place. Four organisations are involved, each of them is responsible for one or more areas 
and its relevant indicators.  
(1) Ministry of Modernisation of Public Sector for indicators on e-Government. 
(2) Statistical Office for indicators on ICT and Enterprises. 
(3) Statistical Office for indicators on the ICT sectors. 
(4) Ministry of National Education, Higher learning, Training of Managers and 

Scientific Research for indicators e-Education. 
(5) Association Nationale de la Récherche Technique (ANRT) for indicators on Digital 

Public Spaces. 

On the fourth level the indicators are published in relation with the targets of the 
corresponding area.  

The fifth level includes the evaluation of the outcome of the policy program related to 
the targets. 

                                                        
78 )See also the experiences resulting from the CODACMOS project. 
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Figure 4.13:  General structure M&E system ICT policy. 

 
In the design of the structure the assignment of tasks is according to the existing 
responsibilities of the organisations involved in the policy areas. The organisations have 
the autonomous control over their area79. This is according to the principles for the 
design of a conceptual architecture as formulated in Chapter 3. 

                                                        
79 ) The exception is the role of the Statistical Office. The Statistical Office of Morocco has been specifically 
appointed as the authority in the case of collection of ICT indicators concerning the economical sector. 
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4.4.3 Conceptual architecture of the M&E system 
One of the initial concepts for the construction of the conceptual architecture of the 
M&E system for ICT development is the model (the E&R model) with the entity types 
and relationships that will be represented in the M&E system.  
 
This model gives the starting point for the division of the M&E system in IUs, 
depending on control over these entities and relations, or in other words according to the 
responsibilities for the tasks to be fulfilled regarding the entities and relations. The object 
model (see Section 3.1.5 and 3.2.2) also gives the starting point for the data model(s), 
that on its (their) turn will be implemented as database(s) in the M&E system. 

In the E&R model of the M&E system the following groups of entity types have been 
recognised. 
(1) E-MAROC program, area in E-MAROC program, target in area, and  ICT indicator 

belonging to that target. 
(2) ICT indicator, derivation rule for determining the ICT indicator of Eurostat (or ITU), 

and ICT indicator Eurostat (or ITU indicator). 
(3) Project, participant in the project, service provided, and beneficiary. 
(4) Publisher indicator, published ICT indicator, process in which ICT indicator is 

created, group of entity types belonging to the data capture process (data 
item/surveyed object / sampling metadata / population/ ..), survey, and organisation 
responsible for the survey. 

(5) Survey, respondent in the survey, questionnaire, question, and data item. 

In the conceptual architecture three IUs have been distinguished, based on the following 
three criteria.   
(1) The central part of the M&E system, including:  

(1a) the areas in the E-MAROC program and their corresponding targets (the 
realisation of these targets should be measured by ICT indicators); 

(1b) the indicators showing the realisation of the activities, related to the targets; 
(1c) the projects, initiated in the areas of the E-MAROC program to reach the targets, 

and the related entities related because of their role in measuring the 
progress of the projects;  

(1d) the ICT indicators and the rules to “translate” the values of the ICT 
indicators to those defined by Eurostat Indicators, as well as the resulting 
values of the Eurostat indicators, and; 

(1e) the ICT indicators and the rules to “translate” the values of the ICT indicators to 
those defined by ITU Indicators, as well as the resulting values of the ITU 
indicators. 

(2) The part in which the creation of the entities should be harmonised (so centrally 
controlled): the questions (definitions, formats, etc.) and questionnaires (structure, 
content [questions, question blocks], frequency). 

(3) The part in which the data capture to obtain the raw data for calculating the ICT 
indicators takes place, including:  
(3a)     the survey (method should be decided centrally, see also Figure 4.1.3) and the 

respondents; 
(3b) the stored data items (with the corresponding metadata); and 
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(3c)    the processing of the ICT indicator. 

Figure 4.14  shows the conceptual architecture of the M&E system for ICT development 
from the viewpoint of the entities and their mutual relations involved in the system. 

 
 

 
 
Figure 4.14:  Conceptual architecture M&E system for ICT indicators. 
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4.4.4 Technological architecture of the M&E system 
Figure 4.15 shows how the conceptual architecture described in Subsection 3.3.2 has 
been  translated into a technological architecture. In the model of the technological 
architecture symbols are used for: 
(1) servers (in the servers, the kind of use of the server is mentioned); 
(2) connections between the servers; 
(3) organisations where the servers are controlled80); 
(4) PCs with Internet connections (and possible web-services applications on the 

application/database servers). 
 

 
 
 
Figure 4.15: Technological architecture of the M&E system. 

 

                                                        
80 ) It is possible that the servers are physically located within the organisation, but they can also be located at other 
places. 
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The M&E system consists of a “centrally controlled” kernel and four other subsystems, 
that can be considered as part of the M&E system81). Below we list the four subsystems. 
(1) Project management systems related to the “kernel projects database” are controlled 

by the responsible parties for executing the projects. 
(2) Data collection and data-processing systems (ranging from collecting the data until 

the creation of the indicators) are controlled by the responsible parties for the 
process. 

(3) Analysis of the results (ICT indicators versus targets) is a process controlled by the 
Authorities and policy makers. 

(4) Users have general access to the outcomes (ICT indicators versus targets). 

Each of these subsystems are briefly described below. Their functionality and the role of 
the various organisations involved in the (sub)systems are addressed. 

The kernel of the M&E system consists of four databases, three of them have a 
specialised application task:  
(1) database and application for maintaining and updating the database with ICT 

indicators related to targets of the e-policy (ICT indicators are also related to 
international reference indicators); 

(2) database for storing data on projects related to the e-policy (updates are done by the 
organisations responsible for the execution of the project); 

(3) database and application to store questions and electronic questionnaires (in such a 
format that they can be generated by the institutes responsible for data collection and 
processing); 

(4) database and applications for maintaining and updating the database with 
publication of ICT indicators versus targets. 

This part of the system should be controlled by the organisation that has (a) the overall 
overview of, and (b) the responsibility for the E-MAROC program. During the project the 
available expertise of this task was assigned to the Moroccan Ministry for Economical 
and General Affairs, which also had the responsibility. 

Below we mention five specific tasks (during the exploitation of the system82). 
(1) Initialising the content (metadata as well as the data itself, as far as available yet) of 

the Indicator database: targets, indicators, international indicators, relations between 
the indicators and the international indicators; and on maintaining these metadata 
and data. 

(2) Initialising the content of the Projects database (updates will be done by authorised 
organisations: see also project management system). 

(3) Initialising the content of the Questions and Questionnaire database (by a tool for 
designing electronic questionnaires), maintaining the database83. 

                                                        
81 ) Of course this sounds confusing. One can ask: are these systems part of the M&E system or not? The meaning of 
“can be considered as” is: without these systems the M&E system cannot and will not be operational as it should be 
according to the requirements. They are not a part of the M&E system per se, because information systems such as 
project management, data collection, and data processing are existing systems within their own environment. The 
current situation in Morocco shows that attention should be paid to these information systems to ensure a proper 
functioning of the M&E system. In the Action Plan, the implementation process is proposed,  while also taking into 
account the state of the art of the current systems. 
82 ) Activities needed to implement the system will be summarised in the Action Plan. 
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(4) Initialising and maintaining the Publication database. 
(5) Publication of ICT indicators of Morocco in international context. 

In the project management system data are stored about the projects that, following the 
E-MAROC program, are intended to achieve the targets. The content of the project 
management system may differ for the different organisations, as long as the “kernel” is 
updated regularly with data on: 
(1) the projects and the progress; 
(2) the beneficiaries; 
(3) the participant; 
(4) the services provided by the project. 
 
The required data collection and data processing system varies, depending on the kind 
of targets to be reached and therewith on the indicators to be created: from official 
statistical processing until just “counting occurrences”. 
In the Official Statistical System the following steps are to be taken into account (besides 
the earlier mentioned design of the questionnaire). 
(1) Sampling from the population84). 
(2) Automatically generating the e-questionnaire, sending the electronic questionnaires 

to the respondents (answer will be sent over Internet and automatically stored: 
encrypted on database server). 

(3) Data editing as far as necessary: most of the checking and validation of the data will 
be included in the electronic questionnaire. 

(4) Weighting. 
(5) Tabulation. 
(6) Analysing. 
(7) Calculating Indicators. 
The execution of this part could be done by the Statistical Office or the Ministry of 
Industry85). 

As we have seen before in all cases the questions and questionnaires should be defined 
centrally. This holds also for the way and organisation of the data processing.  

In general, the following strategy on the division of tasks in data collection and data 
processing is to be followed considering the various ICT indicators to be published.  
(1) Governmental Institutes with the knowledge of the content are preferred in taking 

the lead.  
(2) Next to the argument of knowledge of the content, knowledge and expertise on 

measuring and controlling the means for calculation of the indicators play a role in 
the preferred division of tasks.  

                                                                                                                                                
83 ) The definitions of the questions and the design of the questionnaires as well as the definition of the ICT 
indicators should be fulfilled in cooperation with the organisation responsible for the specific policy and the “data 
collector”. 
84 ) Business register or register of households. 
85 ) This Ministry is already in charge of the Industrial Statistics. More tuning is necessary between the activities of 
the Ministry of Industry and the Statistical Office, especially on the definition of the parts of the population to be 
reached by both of them. The tuning between the two named organisations, as far as the content of the questionnaires 
(on the issue of ICT indicators) is involved, is assured by the central definition of the questions, questionnaires, and 
the surveying method. 
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Table 4.4 shows the preferred division of tasks as has been decided concerning the M&E 
system on ICT indicators in Morocco.  
 
Indicators on Data collection and data processing 
Digital Public Spaces ANRT86 
e-Education87 Ministry of National Education, Higher Learning, Training 

of Managers and Scientific Research 88 
e-Government Counting by Ministry of Modernization of Public Sector89  
ICT and Enterprises Statistical Office 
ICT Industry Statistical Office90 

Table 4.4: Indicators and responsible organisations for data collection and data 
processing 
 
The policy makers involved in the E-MAROC program91 need access to content of the 
central databases to analyse the targets versus the indicators, the progress of the various 
projects, etc. to be able to: 
(1) analyse the differences between the targets and the results; 
(2) evaluate their policy (based on real figures); 
(3) attune their measures; 
(4) set new targets; 
(5) define indicators (if changes are necessary). 

Besides the policy makers, other people, businesses and/or institutions are interested in 
the results of the “e-measures” of the Government. So, the publication database should 
be easily accessible for this group. The user interface should be simple but also allow 
users to obtain a detailed view on the original targets, results, and progress of the e-
program. 

4.4.5 Section conclusions 
This section showed an application of the integration of IT in a policy-making process 
that fulfils the requirements of transparency, verifiability, and measurability. 
The main four main conclusions that we may draw from this experience are the 
following. 
(1) It is possible to formulate policy objectives in terms of objects and their relations 

aimed at in real world after implementation. 
(2) A transparent implementation of the policy objectives can be obtained by allocation 

of the tasks close to the responsible parties in the Society. 

                                                        
86 ) Outsourcing survey and calculating indicators by ANRT 
87 ) As far as the education in ICT is involved this role is addressed to APEBI. 
88 ) Possibly: also Statistical Office, as far as the indicators do not address schools/educational institutions but 
households. 
89 ) Possibly: outsourcing survey and calculating indicators by Ministry of Modernisation 
90 ) Possibly: APEBI (because of their knowledge of the population) and/or outsourcing survey. 
91 ) Of course there are also other institutions that are interested in the indicators because they represent the business 
society or other groups in the Society. Under this heading especially the organisations are meant that are active 
participants in the E-MAROC program. 
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(3) It is possible to verify the control measures by measuring the results using electronic 
data-capture methods. 

(4) Transparency of the objectives achieved can be shown to the relevant people by 
using Internet as communication medium.  

4.5 Chapter conclusions 
In this chapter I described field experiences on three issues that are strongly related to 
EBPM. The issues (1) follow the theoretical chapters 2 and 3, and (2) introduces models 
for data-capture systems as a component of EBPM. Additionally a field experience in 
EBPM in Morocco is described. 

The example of IT integration (section 4.1) elaborates on the theory of IT integration 
presented in chapter 3. The field experience at the Delft University of Technology 
showed (1) the use of the modelling methods and (2) the interaction between decision 
making in organisations and IT integration.  

A data-capture system can be considered as a special information system to be integrated 
in the EBPM process. So, conclusions on experiences in data-capture systems and their 
effectiveness in different circumstances were explained in Section 4.2.  

The experiences in policy decision making (Section 4.3) follow the introduction in 
policy making of Chapter 2 on the level of local policy making.  

Section 4.4 described a field experience in Morocco, where all aspects of an EBPM 
model have been applied on the ICT development policy of the Moroccan Government. 
 
From the results described in this chapter we may draw four main conclusions. 

(1) IT integration in policy-making processes (a) has an added value in terms of 
efficiency, but (b) is not effective without accompanying organisational measures. 

(2) Measuring effects of policy-making needs minimising the administrative burden on 
the objects that are to be observed. Special measures are to be taken to collect data, 
necessary to verify the impact of policy making. 

(3) Introducing transparency, verifiability, and measurability in public policy-making 
processes is not an easy process. The influence of the power of the politicians, ruling 
the game in the Political System, and in the implementation of the policy making 
may change the  objectives into means to be obtained. 

(4) In  an specific environment (a project initiated by the World Bank in Morocco) it 
became clear that (a) transparency in policy objectives can be formulated in terms of 
measurable states-of-the-art in the real world, (b) the implementation can be verified 
by measuring the results in an information system, based on electronic data capture, 
and (c) the results of the policy implementation can be made public by automatically 
producing data on the content and progress of the policy implementation. 
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5 Quality, transparency, and measurability 
From this chapter onwards we start addressing one RQ per chapter. As an introduction 
for the first RQ, I give a brief overview of the findings so far. Chapter 2 provided a 
model for the Policy Making Process as an elaboration of an existing model of the 
policy-making process. Chapter 3 explained how modelling methods enable the design 
and definition of the architecture of an information system, in which formalisable and 
non-formalisable parts are integrated. Chapter 4 described field experiences with respect 
to (1) integration of IT, (2) data capture, (3) policy decision making, and (4) monitoring 
and evaluating policy measures. In summary, Chapter 2 to 4 provided the foundations for 
the research on the problem statement of this thesis: Is it possible to improve the 
transparency and measurability of the policy-making process by a framework for 
evidence-based policy making? 
 
In this chapter I address RQ1: How to improve the quality of the policy-making process 
in terms of transparency and measurability by rationalisation of the process?  
 
In Section 5.1 I will show how the quality of an effective policy-making process is 
related to its transparency, verifiability, and measurability. This step leads us, with help 
of the model introduced in Chapter 2, and the modelling methods of Chapter 3 to a 
framework for evidence-based policy making in Section 5.2. Application of the 
framework using IT may lead to a transparent and measurable PMP. As the PMP is not 
fully formalisable, the process depends on human beings. So, the success of the 
application of the framework is dependent on the parties involved. Considering this 
dependency, some critical success factors for the application of the framework are 
discussed in Section 5.3. Finally, in Section 5.4 conclusions are drawn on possibilities to 
improve the quality of the policy-making process in terms of transparency and 
measurability by rationalisation of the process. 

5.1 How to improve the quality of policy making 
The concept of quality is not easy to define. At first I will give a description that fits the 
intuitive meaning of the concept of quality. This phrase is from Pirsig (1974, p. 255). 

“To put it in more concrete terms: If you want to build a factory, or fix a 
motorcycle, or set a nation right without getting stuck, then classical, structural, 
dualistic subject-object knowledge, although necessary, isn’t enough. You have to 
have a sense of what’s good. That is what carries you forward. This sense isn’t just 
something you’re born with, although you are born with it. It’s also something you 
can develop. It’s not just “intuition”, not just unexplainable “skill” or “talent”. It’s 
the direct result of contact with basic reality, Quality, which dualistic reason has in 
the past tended to concea1.”  
 
This description shows how quality is related to reality. For our research we will 
keep the aspect of the relation between quality and reality, and furthermore 
continue with a less intuitive definition. 
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A well known formula that relates effectiveness to quality and acceptance (cf. Likert, 
1961) is:  Effectiveness =  Quality * Acceptance (or  E=Q*A). 
 
From this follows that the quality of policy making (Qpm) is related to its effectiveness 
(Epm) and its acceptation (Apm).  

                                             Qpm = f (Epm, Apm)                                              formula (5.1) 

According the definition of policy making (see Definition 2.1), its objective is achieving 
the desired changes in the real world. So, the Qpm is as high as possible if all the desired 
changes in the real world are achieved. For this achievement it is necessary that the 
policy-making process is transparent (see Subsection 2.3.2). We may suggest that 
transparency of the policy-making process (Tpm) contributes to the acceptance of the 
process. The same is true for the verifiability of the policy-making process (Vpm) being 
closely related to the concept of transparency (see Subsection 2.3.2). So,  

                                           Apm = f1 (Tpm, Vpm)                                              formula (5.2) 

Substituting this function of Apm in the formula of Qpm we conclude that 

                                   Qpm = f (Epm, f1 (Tpm, Vpm))                                        formula (5.3) 

In this section we will elaborate on the concepts of effectiveness of the policy-decision 
making as well on its transparency and verifiability. In Subsection 5.1.1 the concept of 
effectiveness of the policy making process is discussed. Subsection 5.1.2 elaborates on 
the transparency and verifiability of the policy-making process. In Subsection 5.1.3 we 
add some considerations on the measurability of the policy-making process. Subsection 
5.1.4 provides section conclusions. 

5.1.1 Effectiveness  
The effectiveness of a policy decision (defined by the outcome of the Political System, 
see Subsection 2.2.1) may differ from the effectiveness of the PMP. We recall the 
definition of effectiveness, and apply it on the policy decision. We may conclude that the 
effectiveness of the policy decision (Epd) depends on its quality and its acceptance: 
 

                                              Epd = Qpd * Apd                                                 formula (5.4) 

 

We have seen that the quality of the policy making process is directly related to the 
achievement of the objectives of the policy decision. So we substitute Qpm for Epd: 
 

                                            Epd = Qpm = Qpd * Apd                                         formula (5.5) 

 

We also have:  

                                                  Epm = Qpm * Apm                                            formula (5.6) 
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Substituting Qpm from formula 5.4 in formula 5.6, gives 

 

                                              Epm = ( Qpd * Apd ) * Apm                                  formula (5.7) 

 

 
Considering that Apm = f1 (Tpm, Vpm) (formula 5.2), we may conclude for the 
effectiveness of the PMP, that the effectiveness of the PMP is high  if: 
(1) the quality of the policy decision is high; 
(2) the acceptance of the policy decision is high; 
(3) the transparency and the verifiability of the policy making process are high. 

To achieve a high effectiveness in the PMP the transparency and verifiability of all 
elements in the framework for policy implementation should be high (see also 
Subsection 2.3.2).  

Reaching the defined objectives means that the expected changes in the real world in 
terms of the expected properties (<attribute, value> combinations) of objects (of a 
defined object type) are obtained. The objectives and outcomes are to be measured to 
assess the quality of the PMP. Measurability of the objectives and the outcomes is 
therefore highly recommended for achieving a high effectiveness. 

 
Figure 5.1 : Relation between quality and acceptance of the PMP. 
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Figure 5.1 shows the relation between (1) the quality of the PMP, (2) the acceptance of 
the results of the PMP, and (3) the three characteristics transparency, verifiability, and 
measurability. The optimum in effectiveness is reached if:  
(1) the objective of the PMP is reached; 
(2) the transparency is high; 
(3) the verifiability is high; 
(4) the measurability is high. 
 
Apparently the effectiveness of the PMP depends also on the extent to which it is 
possible to define the results of the PMP in terms of changes in the real world92. The 
fewer the results can be defined in terms of situations in the real world the more 
impossible it will be to obtain transparency and verifiability of the PMP.  
 
As an aside we note that this means the following for policy measures. A high 
acceptance by participants in the PMP may mean high level of democracy (all 
participants are satisfied), but without quality (in terms of achieving the desired changes 
in the real world) the effectiveness is still low. 

5.1.2 Transparency and verifiability 
In Subsection 2.3.2 we defined a PMP to be transparent and verifiable, (1) if the 
information of all parts of the process are available and (2) if the information can be 
verified as a reliable representation of the real world.93  

Considering the conclusions of Subsection 5.1.1 on the relation between the quality of 
the PMP and the transparency and verifiability, we determine that the quality of the PMP 
is high if the transparency and verifiability are high. So, the quality of the PMP may be 
optimised by composing requirements for the transparency and verifiability for each part 
of the PMP, taking into account the availability of the information and its verifiability as 
a reliable representation of the real world.  

In Table 5.1 we propose these requirements for the transparency and verifiability in 
order to optimise the quality of the PMP. The parts of the PMP are in the left column of 
Table 5.1, the requirements in the right column.  

                                                        
92) In my experience it happens that politicians during the policy decision making tend to be vague about the changes 
in the real world to be achieved. They might do that to obtain a high acceptance from the different groups of people 
influenced by the possible effects of the policy decisions. 
93 ) In Government Chief Scientific Advisor (2005, pp. 7-8) we may read the following on transparency, especially 
concerning the policy decision making: “In line with the Freedom of Information Act, there should be a presumption 
at every stage towards openness and transparency in the publication of expert advice. Departments should also 
ensure their procedures for obtaining advise are open and transparent.” and “When publishing the evidence the 
analysis and judgement that went into it, and any important omissions in the data, should be clearly documented and 
identified as such.” 
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Part of the policy-
making process 

Requirements for  transparency and verifiability. The following entities 
should be explicitly addressed  and clearly defined (unambiguous references) 

Political system  (1) The steps in the decision making process. 
(2) The considerations made in the decision process. 
(3) The evidence on which the decision is based: earlier comparable 

experiences. 
(4) The people and/or enterprises influenced. 
(5) The object types and relations to be changed by policy decision. 
(6) The expectations about environment of targeted object types and 

relations. 
(7) The elapsed time from decision up and until implementation. 

Input for Authorities  (1) Laws and regulations with references to object types and relations 
concerned. 

(2) The objectives of the policy in terms of parts of real world to be 
changed 

Society reality at the 
start 

(1) The relevant part of reality at t : R(t), that will be influenced by the 
implementation of the policy decision. 

(2) The properties of the objects that will be influence at t: 
O1(<A1,V1>…<An,Vn.>, t)...... On(<A1,V1>…<An,Vn.>, t) 

(3) The relation between O(t) and R(t): r(O(t), R(t)).  
Monitoring Change 
Process 

(1) The measures taken to control the Change Process. 
(2) The data about the Change Process that initiated the control measure.  
(3) Organisation of the Monitoring (responsibilities for the steps in the 

implementation process).  
(4) Available resources for the realisation of the Change Process and the 

set {material, money, people, time}. 
Change Process  (1) The progress of the change (project information). 

(2) The content of the change (how are the objects and their relations 
affected, including time aspect)  

(3) Depletion of resources during the  Change  Process. 
Society reality at the 
end 

(1) The relevant part of reality at t+1: R(t+1), that will be influenced by the 
implementation of the policy decision. 

(2) The properties of the objects that have been influenced at t+1: 
O1(<A1,V1>…<An,Vn.>, t+1)...... On(<A1,V1>…<An,Vn.>, t+1) 

(4) The relation between O(t+1) and R(t+1): r(O(t+1), R(t+1)).  
 
Table 5.1 Requirements for transparency and verifiability in the PMP 

5.1.3 Measurability 
In Subsection 2.3.3 we introduced the concept of measurability. In the model for 
measurability shown in Figure 2.7 we distinguish (1) the visionary view on the real 
world to achieve, (2) the concrete objectives, and (3) the relation between the objectives 
and their environment. To obtain a high quality of the PMP the measurability of the 
relevant elements are to be high (see Subsection 5.1.1). Following the model for 
measurability the following nine elements should be measured to verify the objectives 
and the outcome of the PMP. 
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(1) Relevant part of reality at t : R(t). This is the part of reality that is expected to be 
directly or indirectly influenced by the Change Process. This part may be broader 
than the part that is expected to be directly influenced by the Change Process.  

(2) Relevant part of expected reality at t+1: Rexp (t+1). This is the part of reality that is 
expected after the implementation of the policy measures, at the end of the Change 
Process. This part may be considered as “the visionary view of the politicians”. This 
part can be described but not measured. 

(3) Relevant part of reality at t+1: R(t+1). This  is the part of reality that is directly and 
indirectly influenced by the Change Process. This part may also be influenced by 
other processes than the Change Process itself. It can be (partly) measured and 
compared with R(t) and Rexp (t+1). 

(4) Objects at t : O(t). These objects94 are the targets in the Change Process. The initial 
status of the properties of the objects may be measured to be compared with the 
outcomes of the Change Process.  

(5) Objectives = Objects expected at t+1 : Oexp (t+1). The objectives of the Change 
Process may be formulated in terms of the expected properties of the objects that are 
to be obtained as the outcome of the Change Process. 

(6) Implementation of objectives at t+1 = Object at t+1: O(t+1). The outcomes of the 
Change Process are measured by considering the properties of the targeted objects 
after the Change Process.  

(7) Relation between O(t) and R (t): r (O(t), R(t)). The relation between the objects that 
are to be changed and their relevant environment (this is the relevant part of reality: 
R(t), see item (1)) will be measured to be compared with the outcomes (see item 9, 
hereunder). 

(8) Relation between expected O(t+1) and expected R(t+1): r (Oexp (t+1), Rexp (t+1)). 
The expected relation between the objects that are to be changed and their relevant 
environment (this is the relevant part of reality: Rexp (t+1) see item (2)) will be 
described   so that it  can be compared with the outcomes (see item 9). 

(9) Relation between O(t+1) and R(t+1): r (O(t+1), R(t+1)). The relation between the 
objects that have been changed and their relevant environment (this is the relevant 
part of reality: R(t+1) see item (2)) will be measured to be compared with the 
outcomes. 

5.1.4 Section conclusions 
In this section we discussed the quality of the policy-making process. The effectiveness 
of the policy decision making and the effectiveness of the policy-making process are 
related to each other. The quality of the policy-making process is strongly related to its 
transparency and verifiability. 
 
From the results described in this section we may draw the following four main 
conclusions. 
                                                        
94 ) In actual practice it is not possible to predict and measure all individual changes in properties of objects. 
Therefore we will measure object types and the values of their attributes rather than individual objects and 
properties. 
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(1) The quality of the policy-making process is strongly related to its effectiveness.  
(2) The effectiveness of the policy-making process is determined by the transparency of 

the different parts of the process. 
(3) The transparency of the parts of the policy-making process has to be verifiable in 

order to show its effectiveness. 
(4) The effectiveness can be communicated if the verifiable results can be measured. 

5.2 A framework for the policy-making process 
In this section I elaborate on our model for policy implementation as described in 
Subsection 2.1.3. Whereas in the model for policy implementation the emphasis is on the 
Political System, the Change Process, and its control, in this section the focus is on the 
transparency, verifiability, and measurability. The outcome of this section is the 
description of a framework for EBPM. Implementation of the framework enables 
transparency, verifiability, and measurability of the PMP. If done so, we will see an 
increase of its quality.  
 
In Chapter 3 the control paradigm of de Leeuw (1982a) is used as a model for analysing 
and describing the control of activities in the real world. This control paradigm is applied 
on the process of EBPM in Subsection 5.2.1 as a model for analysing and describing (1) 
the control of content of the change and (2) the control of the process of the change.  
 
In Subsection 5.2.2 a framework for EBPM is proposed. This framework shows how 
policy measures are taken by measuring and analysing results of the policy 
implementation and by subsequently presenting the expected results together with the 
actual situation achieved. In the  Subsections 5.2.3 to 5.2.6 attention is paid on the four 
main elements of the framework, (1) the definition of the objectives and the indicators, 
(2) the measurement of the results of the policy measures, (3) the evaluation of the 
outcome of the policy measures, and (4) the policy decision process.  
 
Subsection 5.2.7 discusses the EBPM process as a representation of the reality. Our 
conclusion is that the EBPM process can be considered as an information system in 
which formalisable and non formalisable IUs together compose the whole. This section 
will be completed by a section conclusion in Subsection 5.2.8. 

5.2.1 Control of the process 
The control of a part of reality can be analysed by the control paradigm (de Leeuw, 
1982a, 1995). This paradigm can also be applied on public policy making even when the 
objectives are not clearly defined.95 The control paradigm is described in Subsection 
3.1.4 and used to analyse various control situations in Chapter 4.  
 
We call the part of reality that is relevant for the PMP (in Subsection 5.1.3 defined as 
R(t)) the Object System of Interest. In our analysis this is the controlled system. The 

                                                        
95 ) De Leeuw (1982a, p. 197) notices the following on the use of the control concept: “One may thus use the concept 
of control not only in clear and unproblematic situations, but also in those cases where goals are not clearly stated, as 
for example in political life.”  
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EBPM process may be considered as the system that controls the Object System of 
Interest. The Relevant Environment is composed of (1) the elements that provide the 
inputs for the Object System of Interest, (2) the elements that anticipates the outputs of 
the Object System of Interest, and (3) the other elements that together with the former 
two compile the relevant96 environment of the EBPM process. Figure 5.2 visualises the 
relation between Object System of Interest, the EBPM process, and the Relevant 
Environment. We here remark that the EBPM process has two tasks, (1) directed to the 
Object System of Interest and (2) directed to the Environment. 
 

.  
 

Figure 5.2 :  EBPM process as Controlling System. 
 
The objective of the EBPM process is to achieve the change in the Object System of 
Interest, so that the policy decision is implemented according to the intentions of the 
Political System (see Subsection 2.2.1).  The EBPM process achieves its objectives by 
taking measures97 so that the properties of the objects and their mutual relation in the 
Object System of Interest are changed at the scheduled time for the change (t+1). This is 
the first task for the EBPM process. During the change process98 the EBPM process will 
observe the intermediate state of affairs in the Object System of Interest in order to adapt 
the measures. The kinds of internal control measure vary depending on the observations.  
 
 

                                                        
96 ) We mean by relevant: including the whole part of reality that may influence the EBPM. 
97 ) Measures can also be carried out in different ways: varying from (1) subsidising private initiatives and investing 
in public activities to (2) carrying out projects (e.g., building a railroad tunnel or develop an information system). 
98 ) Note that the Change Process takes place in the Object System of Interest. 
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Below we list the three kinds of control measures that are distinguished in the control 
paradigm (de Leeuw, 1982a, 1995) applied to the EBPM as Controlling System. 

(1) Routine measures are taken when the observed results of the change activities 
proceed according the plan. This means in the context of EBPM, that no measures 
are required. After all the Change Process is part of the Object System of Interest, 
the Authorities are responsible for carrying out the routine measures.99 

(2) Adaptive measures are taken when the observed results of the change activities show 
that the desired outcome can not be achieved without changing the organisation of 
the Change Process. So, the structure in Object System of Interest has to been 
changed in order to reach the objectives. When the measures can be taken by the 
Authorities no action is needed. Changing the structure of the organisation of the 
Authorities nevertheless needs a concrete action by the EBPM process. 

(3) Changing the objectives is an ultimate measure when observation of intermediary 
outcomes in the Change Process indicates that the original objectives cannot be 
obtained. This is an example par excellence of an action required by the EBPM 
process. The Political System may reconsider its original decision. 

The second task of the EBPM process is taking measures to influence the environment. 
The intention of the measures is achieving the best possible conditions in the 
environment for obtaining the objectives in the Object System of Interest. These external 
control measures may be (1) routine measures like obtaining more resources than 
originally planned, (2) adaptive measures like changing the structure of the environment, 
and (3) measures supporting the change of the objectives. All measures contribute to the 
achievement of the objectives in the Object System of Interest. 

So far we discussed the EBPM process as a controlling system for the Object System of 
Interest. Within the Object System of Interest many other control situations are relevant. 
In particular we mean the projects that during the Change Process are accomplished to 
contribute to (parts of) the objectives. The result of a project is defined in advance and in 
its relation with other elements of the Change Process in order to achieve the objective as 
a whole. A project requires also to be controlled, to obtain the projects’ goals.  For the 
analysis of the project control the control paradigm can be used once more. The 
controlling system is the project control, responsible for (1) measuring the results of the 
progress of the project and (2) taking actions in order to achieve the project results in 
time. The control measures can be directed towards the project itself (internal control 
measures) and towards the environment (external control measures), similar as in the 
EBPM control example mentioned before. The external control may also consist of  
routine, adaptive and goal oriented measures. Figure 5.3 visualises the control paradigm 
for project control. 

                                                        
99 ) See Section 2.1 for the division of responsibilities between the Political System and the Authorities. 
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Figure 5.3 : Project control as Controlling System. 

 
We explicitly have mentioned the two control situations: 
(1) the EBPM process as controlling system to achieve the policy objectives in the 

Object System of Interest (Figure 5.2); 
(2) the control of a project that contributes to the EBPM process (Figure 5.3).  
The indicators needed for the control are different for the two situations. The kind of 
indicators belonging to the EBPM process control concern the content of the Object 
System of Interest, i.e., the properties of the relevant objects. The indicators belonging to 
the project control represent the progress made in the project. 

5.2.2 Our framework for EBPM 
A framework for the EBPM process should support the quality of the policy-making 
process. As we concluded in Section 5.1 transparency and verifiability in the process of 
EBPM is necessary to optimise the quality in decision making.  

This means in the first place that the policy process should be structured so that all steps 
can be clearly defined. Although people may argue that every individual policy decision 
is different because of different situations and circumstances (see, e.g., the approach by 
Davies, 2001), there is always (on a certain level of abstraction) the possibility to 
structure the process (see, e.g., Easton, 1979; Checkland 1999; de Leeuw, 1982a). This is 
not only useful to transfer knowledge about politics (Dorey, 2005) but also to make the 
process transparent and measurable. Our framework for EBPM provides the elements 
and structure for a PMP, so that individual cases can be judged and  analysed, and even 
more they can be designed so that the process gains in transparency and verifiability. 
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In the framework presented in this subsection we propose EBPM as a controlling system 
over the part of reality that is the objective of the EBPM process. This means that the 
part of reality we called the Object System of Interest in the subsection 5.2.1 (cf. Figure 
5.2) will be emphasised. Figure 5.4 shows our framework for EBPM. 

 

 
Figure 5.4 : Our framework for EBPM. 
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The EBPM Control System (EBCS) has three main relations with its environment. 
(1) Actions from the EBPM directed toward its environment in order to obtain the best 

possible policy decision (high quality and acceptance). 
(2) Receiving reactions and lobbies of interested parties in its environment. 
(3) Producing justifications towards its environment for the policy measures achieved. 

The EBPM control system itself consists of seven interconnected parts. 
(1) The Evidence-based Decision Making (EBDM), in which the policy decision is 

made after interaction with the environment. 
(2) The determination of the objectives and the kinds of indicator to be measured to 

clarify the results of the policy measures compared with the objectives. 
(3) The derivation of the values of the indicators as representation for the achievement 

of the objectives.. 
(4) The determination of the measures to change the relevant part of reality according to 

the objectives. 
(5) The measurement of the results of the policy measures. 
(6) The analysis of the results of the measurement versus the intended values of the 

indicators. 
(7) Producing indicator values as representation of the results achieved by the 

implementation of the policy measures. 

In the following subsections the parts are further clarified. In Subsection 5.2.3 we took 
part (2), (3), and (4) together under the heading “defining objectives, indicators and 
measures”. Part (5) is the subject in Subsection 5.2.4. Attention to part (1) is given in 
Subsection 5.2.6 (for reason of change of the order, see that subsection). Parts (6) and (7) 
are described in Subsection 5.2.5 as evaluation of the results. In the following 
subsections we provide examples derived from the case described in Section 4.4;  they 
are to be considered as illustrations of the text. 

5.2.3 Defining objectives, measures, and indicators 
The policy decision determines the desired outcomes in the real world. These are derived 
from the objectives and may be formulated precisely in terms of changed values of the 
attributes of the objects in the real world at a specified point in time. As we have noticed 
in Subsection 2.2.1 it is not good practise to define in advance the desired outcomes in 
terms of individual objects. Therefore the objectives are determined as values of 
attributes of object types.  

The values are in general averages of values of similar properties of the objects 
belonging to the object types. The averages can be calculated in different ways: (1) 
counting the number of objects belonging to the object type, (2) counting the values of 
the properties of all objects belonging to the object type and dividing the result by the 
number of objects, and (3) determining the value by using statistical methods (sampling, 
surveying, weighting, etc.). In order to compare the outcomes with the objectives, the 
measuring methods are to be determined together with the values aimed at by the policy 
decision. The attributes are also called indicators (e.g., Eurostat, 2006). The intended 
values of the indicators define the desired outcome of the policy measures. Next to the 
objectives comparable data of the actual situation should be registered before the Change 
Process takes place (see also Subsections 2.2.2, 2.2.4, and 2.3.3). 
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The policy measures are to be specified so that the intended values of the indicators can 
be obtained. The required level of detail of the specifications depends on (1) the degree 
of predictability of the actions to be taken to achieve the results, (2) the controllability of 
the part of reality involved100, and (3) the complexity of the organisation of the 
Authorities who are responsible for the execution of the policy measures (see also 
Section 2.2).  In Table 5.2 we give an overview of the objectives, measures and 
indicators in one of the parts of the E-MAROC project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 5.2: Objectives, measures, and indicators in E-MAROC. 

                                                        
100 ) E.g. depending on the complexity of the subject and the elapsed time of the change, see Figure 3.5. 

Defining objectives,  measures, and indicators in the Moroccan policy of  stimulation of ICT(see
Section 4.4). 
Not only the use of ICT in enterprises but also the stimulation of the ICT sector itself has been
considered as important to the Moroccan economy and the implementation of ICT in the Moroccan
Society. In this part of the E-MAROC programme three areas have been determined: the National ICT
Industry, Telecommunications, and Offshoring. For each of these areas concrete objectives have
been formulated. We mention the objectives for the National ICT Industry.  They are as follows.  

(1) Increasing the turnover of the ICT sector from 26 billion de Dirhams in 2006 to 60 billion
Dirhams in 2012. 

(2) Increasing the number of employees in the ICT sector in the period of 2006 to 2012 with
33.000. 

(3) Achieving 1.8 million Internet connection for the citizens in 2012. 
The objectives are further specified in an agreement between a professional organisation acting on
behalf of the ICT Industry (APEBI) and the Government (APEBI, 2006). 
We mention the most important measures that have been formulated to achieve the objectives: 

(1) Support in innovation, research, and creation of added value. 
(2) Reduction of taxes on the income of new employees in the ICT sector. 
(3) Facilitate the access of the SME’s to the financial markets in order to grant credits. 
(4) Development of Internet facilities (high speed connections, Internet Servers, and support). 
(5) Activate the development and use of electronic administrations. 

Examples of  indicators to measure the results of this program are as follows. 
(1) Number of employees working in the ICT sector (For each business in ICT sector: Country

origin, # employees, # employees yearly, # employees in technical jobs (per category) (from
2003 on), yearly need of professional employees per detailed profile type). 

(2) Yearly turnover ( per kind of activity (products, services, manufacturing), % of turnover per
kind of activity, % of turnover per kind of activity export). 

(3) For each kind of product/service: turnover and turnover export. 
(4) Kind of clients targeted (public, private, household...) and turnover per category and export. 
(5) Investments: yearly in sector and yearly in R&D. 
(6) Strategic co-operation between companies. 
(7) Equipment and use of Internet. 
(8) Number of employees and turnover in Offshoring. 
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5.2.4 Measuring outcomes 
The Change Process takes place in the Object System of Interest. Therefore, this is also 
the place where  the desired outcomes of the decision making are achieved. The 
outcomes are to be measured according to or at least comparable with the measuring 
methods determined when the intended indicator values are defined (see former 
subsection). For a global view we refer to Table 5.3. 

Depending on the characteristics of the PMP (see Section 2.2) intermediate results may 
be measured. This is relevant (1) for intermediate justification of the state of affairs, (2) 
when circumstances significantly deviate from those on which the policy decision was 
based, and (3) if the EBCS is supposed to interfere in the Change Process. As we have 
noticed in Subsection 2.2.3 the Authorities are in charge of the Change Process and 
therefore responsible for the control of the activities that ends in the desired outcome. In 
the context of the definition of the responsibilities we explicitly notice that the 
Authorities may also play an role in the EBCS. This may be the case in the all parts of 
the EBCS as support for the Political System.101 The two roles (actor in the Change 
Process and supporter in EBCS) should be clearly distinguished (see the argumentation 
in Subsection 2.2.3). 

Relevant situations to be measured in the Object System of Interest are (1) relevant part 
of reality at t+1: R(t+1), (2) implementation of objectives at t+1 = Object at t+1: O(t+1), 
and (3) relation between O(t+1) and R(t+1): r(O(t+1), R(t+1)), see the overview in 
Subsection 5.1.3. After the measurement of the relevant situations in the Object System 
of Interest the measured values are collected in the EBCS for further analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 5.3: Measuring the outcomes in E-MAROC. 
 
Comparison of the different areas in the Moroccan policy of stimulation of ICT resulted 
in different kind of measurement: from measuring by counting until “hardly possible to 
measure”. This may lead  to the following conclusion: the better the results are 

                                                        
101 ) In the organisation of the Authorities we may recognise these two roles: (1) the role in the support of the policy 
makers and (2) the role in the execution of the measures in order to achieve the outcomes.  

Measuring the outcomes  in the Moroccan policy of  stimulation of ICT (see Section 4.4). 
The results of the part of the program concerning the stimulation of the ICT sector, are yearly
measured by providing an e-questionnaire to enterprises belonging to the sector (APEBI/ANRT,
2006 and ANRT, 2007).  The values of the indicators are derived from the answers on the
questionnaires, after the necessary statistical computations (analysing the survey, weighting,
tabulation and data analysis).    

Sometimes the outcomes can be measured by “counting” the number of occurrences, e.g., number of
Internet connections and number of Internet cafés.  

In another cases, the analysis of the influence of the stimulation of IT on the economical situation in
Morocco, it was hardly possible to measure the effects of the policy measures. This is mainly caused
by the many variables in the environment of the enterprises that influence the performance of the
enterprises. In other words, whereas the values of the performance of the enterprises concerning the
ICT indicators can be measured, the environmental indicators (relation between the enterprise and
its environment can not be derived from the measured part of Object System of Interest. 
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measurable the better the quality and transparency of the process. If policy measures are 
taken that cannot be properly measured, the question is whether the PMP involved can 
be evidence based in the sense of this thesis. Although the PMP can be EBMP according 
to the ”small definition” of EBPM (best practice and decisions based on evidence), it 
does not fulfil the condition for being EBPM in the broad definition. 

5.2.5 Evaluation of outcomes 
The evaluation of the outcomes provides the indicators’ values of the achieved situation 
in the Object System of Interest and compare these with the intended values of the 
indicators. Moreover, the evaluation gives an analysis of these indicators. The figures 
will be used for (1) justification of the policy measures and their outcomes and (2) as an 
input for EBDM. As  input for EBDM the figures may be used for determining new 
policy measures or for adaptation of existing policy measures. In Table 5.4 we give an 
example of the evaluation of outcomes. 

Modelling methods and (statistical) analysis are usually applied for the calculation of the 
indicator values. The kinds of method depend strongly on the kinds of policy measures, 
or (to formulate this more precisely) on the complexity of the changes to be realised in 
the Object System of Interest.  See in this context also the last paragraph of Subsection 
5.2.4. 
 
 
 
 
 
 
 
 
 
 
 
 
Table 5.4: Evaluation of outcomes in E-MAROC. 

5.2.6 Considerations on EBDM 
Evidence-based Decision Making is the part of the EBCS that can be compared with the 
Political System in the model presented in Figure 2.4 (our model for policy 
implementation). In this part the politicians arrive at the policy decision. Although each 
decision-making process is different and its progression depend on many factors, one 
may recognise similar elements in all of them.102  In the context of this thesis the 
following three similar elements are relevant. 
(1) The policy decisions refer to an Object System of Interest. The complexity of the 

Object System of Interest may differ and may lead to differences in (a) the scope of 
the decision and (b) the organisation of the Change Process (see Section 2.2). 

                                                        
102 ) See also Section 2.1 in which some considerations on structuring the decision making process are presented. 

Evaluation of outcomes  in the Moroccan policy of stimulation of ICT (see Section 4.4). 
Although the Moroccan programme on stimulation of ICT is still running (2006 to 2010),
intermediate outcomes  have been published (ANRT, 2007). Examples are: 

(1) evolution  of Internet subscribers; 
(2) distribution of Internet subscribers per type of subscription; 
(3) penetration grade of Internet within households; 
(4) number of Internet users; 
(5) number of Internet cafés; 

 
At this moment (September 2008) no results are available yet on the effects of the policy measures
on stimulation of the ICT sector or on the stimulation of ICT in other sectors of Industry.  
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(2) The kind of decision process can be categorised varying from (1) rational to (2) 
more or less random (see Section 2.3). The most appropriate category for a unique 
decision process depends on its characteristics (routine decision, complexity Object 
System of Interest, available information for decision making, etc. See also 
Subsection 2.3.4). 

(3) The content of the policy decision refers to a part of the real world. This means that 
for each policy decision there exists an interaction with the environment that will be 
influenced by the decision (lobbying, interest groups, etc.). This is a factor that is 
often used by politicians to escape from EBPM. Their argument is that it is never 
possible to satisfy every participant in the Society involved in the decision 
making.103 A negative side effect of taking too much time for achieving a most 
satisfying decision is that the Object System of Interest can be changed and the issue 
under discussion is no longer actual (see also the remark in Subsection 2.1.3 about 
the start of the Change Process). 

Considering the divers options for a decision, information of former outcomes of EBDM 
play a role. According to the literature on EBPM this is considered an important asset to 
achieving the best possible decision.  

In our framework of EBPM we emphasise the significance of the indicator values that 
have been produced and analysed as result of former policy decision in the relevant area. 
These figures may be used for (1) new decisions in the relevant area, (2) continuing the 
policy measures, and (3) changing the former policy measures. 

5.2.7 EBPM considered as IS 
In Subsection 3.1.6 we have defined an Information System as a representation of the 
(future, present, and past) real world. The Evidence-based Policy Making process may 
be considered as an information system. From this statement it may follow that we 
expect that EBPM goes along with the characteristics of an IS. So, EBPM consists of 
nfHAs and IUs (see Section 3.3).  
EBPM consist of representations of (1) the objectives with respect to the Object System 
of Interest, (2) the situation in the Object System of Interest at the start of the Change 
Process (t) and (3) the situation after realisation of (a part of) the policy decision (t+1). 

Following the framework for EBPM we distinguish the following IUs and 
nfHAs 
(1) EBDM, the nfHA in which the policy decision are taken.  
(2) The Indicator System, the IU in which the indicators are created concerning the state 

of the art in the Object System of Interest. 
(3) The Formalising Objectives System, the IU in which the objectives, the indicators, 

and the methods to verify the outcomes are defined. 
(4) Defining measures, the nfHA in which the achievement of the outcomes are 

determined. 
(5) The Modelling and Analysis System, in which the intended indicator values and the 

measured indicator values are compared and analysed. 

                                                        
103 ) Since this is not the subject of this thesis, I will not comment upon this statement of politicians. 
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Figure 5.5 shows the conceptual architecture of EBPM, based on the IUs and nfHAs and 
their interrelations. 
 

 
 
Figure 5.5 : The conceptual architecture of EBPM. 
 

5.2.8 Section conclusions 
This section presented our framework for EBPM. In the construction of the framework 
we used the modelling methods presented in Chapter 3, our model for policy 
implementation making of Subsection 2.1.3 and the considerations on the improvement 
of the quality of the PMP in Section 5.1.  

From the results described in this section we may draw the following four main 
conclusions. 
(1) EBPM is strongly related to the transparency and measurability of the PMP. 
(2) The framework for EBPM provides a division of the activities of the PMP, in which 

a central role is played by (a) effective influencing of the Object System of Interest, 
(b) measuring the results of the policy measures, and (c) providing indicators as 
justification of the PMP. 
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(3) The role of the Authorities is twofold: (a) as part of the EBCS and (b) as part of the 
Object System of Interest in which they are responsible for the project control. 

(4) The conceptual architecture of the EBPM considered as an information system 
consists of the EBCS and the part of the Object System of Interest concerned with 
the observation and measurement of the outcomes of the policy measures. 

5.3 Critical success factors for the EBPM framework 
The EBPM framework provides the means to make the PMP transparent and measurable. 
Nevertheless there are circumstances in which the framework can be applied with more 
success than in other situations. In this section we consider the prerequisites for effective 
use of the framework. 
 
Subsection 5.3.1 discusses the conditions for the EBCS following the requirements for 
effective control that are introduced in Subsection 3.1.4. In Subsection 5.3.2 the rational 
behaviour in the EBDM is considered in the context of the EBPM framework. 
Subsection 5.3.3 presents a scale for the usability of the EBPM framework, showing (1) 
the cases in which a successful application may be expected and (2) the cases of which 
the characteristics may not lead to successful use of the framework. The conclusions of 
this section are provided in Subsection 5.3.4. 

5.3.1 Requirements for effective control 
The EBCS must fulfil the following three requirements for effective control of the 
Object System of Interest (see Subsection 3.1.4 and de Leeuw (1982a)). 
(1) The objectives must be unambiguous and clearly formulated in terms of situations to 

be obtained in the Object System of Interest. 
(2) The EBCS should have full knowledge of the Object System of Interest. This 

knowledge covers the current situation and the desired situation but also the way to 
obtain the desired situation and the status of the situation in the Object System of 
Interest during the Change Process. 

(3) The EBCS needs the following kind of controlling measures to control the Object 
System of Interest in an effective way. 
(a) Adaptive measures to change the organisation of the Change Process. 
(b) Goal changing measure to change (parts of) the objectives. 
We remark that a variety of controlling measures are needed for changing the Object 
System of Interest according the objectives, the EBCS needs only a part of them104). 

 
In the specification of the requirements for effective control of the Change Process in the 
Object System of Interest the distinction between the role and responsibilities of the 
Political System and the Authorities (cf. Figure 2.4) is important. The responsibility for 
the full control over the Change Process is shared by the Political System and the 
Authorities. In the division of this task the Political System105 is in charge as soon as 

                                                        
104 ) The other controlling measures to obtain an effective control over the Change Process, in general routine 
measures are to be used by the Authorities in the process of change that takes place in the Object System of Interest.  
105 ) The Political System consists of politicians and a part of the government that may be organised in the same 
institution as the Authorities that are responsible for the control of the execution of the Change Process. 
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deviations occur in comparison with the original measures defined in the EBCS. We 
refer in this context also to Subsections 2.2.3 and 5.2.4 in which the responsibilities of 
the politicians and the Authorities are briefly discussed.  

5.3.2 Rational behaviour as prerequisite  
The fourth conclusion drawn in Subsection 2.3.6 reads as follows: 
Although special circumstances can be assumed leading to declining evidence-based 
policy making, it is hardly possible to raise arguments for denying the fact that 
consequences of policy decisions can be measured to verify the promises made by the 
politicians.  

In our opinion non-rational behaviour in the evidence-based decision making process 
(EBDM in the framework for EBPM) does not mean that the framework for EBPM is 
not effective. The reason is that all other parts of the framework can be executed in the 
flow of the proposed one. Indeed, one could argue that rational decision making leads to 
a better quality of the decision itself (cf. Cabinet Office, 1999). This may be true, but it 
does not necessary mean that the execution of the policy measures following the decision 
is transparent and measurable. The Garbage Can model (March and Olsen, 1979) may be 
expected to occur frequently, considering the characteristics of the current Society (see 
Subsection 2.3.5). When the decision process takes place according to this model the 
policy decision is a more or less a coincidental combination of (1) solutions, (2) 
problems to be solved, (3) people, and (4) choice opportunities.  

As the decision process is isolated in the EBPM framework the only prerequisite for a 
successful use, is that the output of the decision process can be transformed in concrete 
objectives to be realised in a (well defined) Object System of Interest. In the day-to-day 
practice of public policy making we miss sometimes this relation between the policy 
decision and the objective in terms of intended changes in the reality. If this relation can 
not be formalised, it is not possible to measure the outcome of the policy measures. In 
that case the basis for EBPM according the proposed framework is not available. 

We must understand that in the political system people are chosen based on their 
position in a political party and the promises (in the context of the persuasiveness of their 
arguments) of their program. These politicians should be aware of the need of 
transparency and measurability of the PMP. Sometimes this may mean that they 
explicitly have to admit that their promises cannot be realised. The reasons for this may 
be (1) compromising with other politicians, (2) other circumstances than anticipated, or 
(3) consciously promising more than they can substantiate. When the politicians prefer to 
hide their deviation of the promises, they will tend to make the PMP less transparent and 
verifiable so that the deviations are not so visible. 
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5.3.3 The scale of usability of the framework 
We mention three circumstances that influence the effectiveness of the use of the EBPM 
framework: the complexity of the Object System of Interest, the complexity of the 
organisation, and unpredictable events. 
(1) The complexity of the Object System of Interest and elapsed time from the start of 

the Change Process until the achievement of the outcome play an important role in 
the possibility to control the Change Process in an effective way (Bouchard and 
Caroll, 2003). Although measures can be taken to lower the complexity of the 
Object System (see Subsection 2.2.3), this will not always be sufficient. In some 
cases it is not possible to measure the effect of the policy measures because of the 
number of variables and uncertain behaviour of the Object System in its 
environment. In Subsection 5.2.4 we mentioned this situation in the Moroccan 
policy for stimulation of IT in the measurement of the effects of the policy measures 
on the economy of Morocco.  

(2) The organisation in the Political System and the organisation of the Change Process 
may be quite complex (Bouchard and Caroll, 2003, and Section 2.2). There are 
various measures to adapt the organisation of the Policy System and the Change 
Process to the specific policy issue (see Subsection 2.2.3 and 2.2.4). Nevertheless 
these measures may not always work, especially when different political issues 
require conflicting organisations.   

(3) Unpredictable events may happen or unknown effects may occur that change the 
Object System of Interest and/or its relevant environment during the Change 
Process. Taleb (2004, 2007) shows many examples of unexpected events and 
unknown effects of (policy) measures. Contingency planning may be effective to 
minimise the consequences of these events.106  

In Figure 5.6 we visualise the relation between the usability of the framework and the 
three circumstances mentioned before. 

 

 
Figure 5.6 : Scale of usability of the framework. 

                                                        
106 ) Contingency planning to avoid disturbances in the Object System of Interest may be quite expensive. Compare 
the organisation of the Olympic Games in China where every possible circumstance has been envisaged in the 
preparation of the Games. The expenses have been never so high (about 25 billion euro) and probably will not be 
exceeded in the future. For instance, the budget for the next games in London is 13 billion euro. 
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5.3.4 Section conclusions 
This section presented some critical success factor for the EBPM framework. Three 
relevant issues are described in this context: (1) requirements for effective control of the 
Object System of Interest, (2) rational behaviour as prerequisite for the application of the 
framework and (3) the circumstances in the Object System of Interest and its 
environment. 

From the results we described in this section we may draw the following three main 
conclusions. 
(1) The Political System and the Authorities share the responsibility for the effective 

control of the Object System of Interest. They may divide this task in an 
unambiguous way so that the requirements for effective control are respected. 

(2) Rational behaviour in the policy decision process is not a necessary condition for an 
effective use of the EBPM framework. Rational behaviour in the definition of 
changes in reality and its measurability are prerequisites for the EBPM framework. 

(3) The complexity of (a) the Object System of Interest and (b) the organisation of its 
control should be lowered as much as possible to make the effectiveness of the 
framework for EBPM high. Unpredictable events and unknown effects may lead to 
revision of the on-going PMP. 

5.4 Conclusions on RQ1 
In this chapter I answered (step by step) RQ1: How to improve the quality of the policy-
making process in terms of transparency and measurability by rationalisation of the 
process?  
 
The first step provided an analysis of the quality of the policy-making process. This 
analysis showed that the effectiveness of the policy decision making and the 
effectiveness of the policy-making process are related to each other. Moreover, the 
quality of the policy-making process turned out to be strongly related to its transparency 
and verifiability. 
 
In the second step a framework for EBPM has been constructed. This framework 
partitions the PMP in different parts, so that the process becomes transparent. The 
framework includes all parts of a control system in which the definition of objectives, 
such as changes in the real world and the measurement of the outcomes of the policy 
measures, play a central role. 
  
The third step covers a consideration of the circumstance that optimise the effectiveness 
of the application of the EBPM framework. 
 
From the results described in this chapter we may draw the following three conclusions 
on RQ1. 
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(1) The quality of the PMP depends on its (a) transparency, (b) verifiability, and (c) 

measurability. 

(2) The framework for EBPM may contribute to the transparency, verifiability, and 
measurability of the PMP. In this framework  the real world to be changed by the 
PMP and the PMP itself are explicitly distinguished from each other. Clearly, the 
measurement of (a) the state-of-the-art in the real world and (b) the changes 
caused by the Change Process is of utmost importance for a successful 
implementation.  

(3) The effectiveness of the use of the framework for EBPM may be improved by 
organisational measures in order to  (a) lower the complexity of the Object System 
and (b) simplify its control.  
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6 From objectives to representations 
In this chapter we address RQ2: What are the characteristics of the data, representing the 
“facts”, that should be used to support the achievement of the policy objectives? To 
answer this question we will follow a three-step procedure. Each step corresponds with a 
section. 

Section 6.1 formulates basic definitions on representations of (parts of) the real world. A 
distinction is made between data, message, and information. Next to these concepts, the 
syntactical, semantical, and pragmatics level of communication will be defined. Finally, 
a metadata matrix presents the relevant context of the definitions needed (1) to 
understand representations of the real world and (2) to construct metadata models (see 
Section 6.3).  

Section 6.2 answers the following three questions: (1) how to represent objectives of the 
policy-making process?  (2) how to observe the actual situation in reality? and (3) how to 
present the figures on the outcome of the PMP? An important observation is that the 
policy objectives may be described in terms of representations of the real world in order 
to contribute to the transparency, verifiability, and measurability of the policy process. 

Section 6.3 presents metadata models, that may be used for: (1) representing the 
objectives, (2) representing the outcomes of the Change Process, and (3) representing the 
progress of the Change Process.  

Section 6.4 provides the chapter conclusions. 

6.1 Basic definitions on data 
In this section six basic definitions will be formulated. We need these definitions to 
explain the facts and figures that are essential in EBPM. In Subsection 6.1.1 we define 
the following three concepts of data, message, and information. Their relation is given 
by a model developed by Sundgren (1975) and further elaborated by Stol (1990). 
Additional to these concepts we present three different communication levels as used in 
semiotics and linguistics: the syntactical, semantical, and pragmatical level. In 
subsection 6.1.2 we elaborate on the communication process between the sender and 
receiver of data. In Subsection 6.1.3 the metadata matrix is presented, based on the (1) 
the concepts of data, message, and information and (2) the syntactical, semantical, and 
pragmatical level of communication. In Subsection 6.1.4 the section conclusions are 
formulated. 

6.1.1 Reality, data, message, and information 
If we would like to know anything about the real world we may attempt to add 
knowledge to our understanding of the situation: (1) by direct observing that part of 
reality we are interested in, or (2) by observing a representation of the reality (see also 
Nielen, 1976, 1988). Before elaborating on the two ways of adding knowledge, we quote 
the descriptions of (1) raw data, (2) information, and (3) knowledge from Wikipedia. 
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“Raw data is a collection of numbers, characters, images or other outputs from devices 
to convert physical quantities into symbols, in a very broad sense. Such data is typically 
further processed by a human or input into a computer, stored and processed there, or 
transmitted (output) to another human or computer. Raw data is a relative term; data 
processing commonly occurs by stages, and the "processed data" from one stage may be 
considered the "raw data" of the next.” (http://en.wikipedia.org/wiki/data) 

“Many people speak about the Information Age as the advent of the Knowledge Age or 
knowledge society, the information society, the Information revolution, and information, 
and even though informatics, information science and computer science are often in the 
spotlight, the word “information” is often used without careful consideration of the 
various meanings it has acquired.” (http://en.wikipedia.org/wiki/information) 

A third concept that is often referred to (e.g., in Artificial Intelligence and Knowledge 
Management) is knowledge. Knowledge is a broad concept involving all experiences of 
people. The following description of this concept is given by Wikipedia 
(http://en.wikipedia.org/wiki/Knowledge). “(i) expertise, and skills acquired by a person 
through experience or education; the theoretical or practical understanding of a subject, 
(ii) what is known in a particular field or in total; facts and information or (iii) awareness 
or familiarity gained by experience of a fact or situation. Philosophical debates in 
general start with Plato’s formulation of knowledge as “justified true belief”. There is 
however no single agreed definition of knowledge presently, nor any prospect of one, 
and there remain numerous competing theories.” 107 

The definitions of data, information, and knowledge depend strongly on the objective 
and the context of the use of the concepts (see also the descriptions quoted from 
Wikipedia). As an example of the different definitions we provide the definitions of 
Meesters and Niemeijer (2000) of data, information and knowledge108, in the context of 
the analysis of intelligence in the police organisation: (1) data are facts and figures, (2) 
information is data in context, and (3) knowledge is information + skills + experience + 
judgement. We also see the following chain of concepts109: (1) raw data, (2) data as 
interpreted raw data, (3) information as filtered data, and (4) knowledge as information 
in context. 

As far as EBPM is concerned observation and representation of parts of reality are 
relevant in all the parts of the process (see Subsection 5.2.2). Therefore, we need terms 
for the following notions in the context of EBPM. 
(1) The representations of a part of the real world. 
(2) The interpretation of the representations (or the result of the observation). 
(3) The result of the interpretation.  
 

                                                        
107 )  Interesting in this context is also the statement by van Engers (2003) about the approach of knowledge as 
concept that can exist outsite the human being (“stock approach”), in which no distinction is made between 
knowledge, information, and data. Van Engers’ approach to rationalise the law by using methods from informatics 
and knowledge management is comparable with the approach in this thesis, as far as the objectives are concerned. I 
come back on the role of the computer in law as seen by van Engers, the vision given by van den Herik (1988, 1991) 
and my position in Chapter 7.   
108 ) Translated from Dutch words: data, informatie, kennis. 
109 ) See, e.g. , van den Herik (2000). 
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In this thesis the following terms are used (1) data, (2) message110 (although this term 
may also be used for data sent to a receiver) and (3) information.111  I am familiar with 
other definitions and connotations. However, it is not my intention to embark upon a 
fundamental discussion on which definition is better and why. I use these definitions as a 
vehicle for my research in EBPM, consistent with earlier publications on information 
systems and statistics (see, e.g.,  Sundgren, 1975, Stol, 1990, and IFIP, 1998). 
 
Figure 6.1 shows the transformation from direct observation of a part of the real world 
(left) to information or from data to information (middle). The first step is a formal 
observation of the real world (this is supported by concepts and definitions) or the 
interpretation of the data (supported by concepts and definitions, as well as interpretation 
rules). To interpret the data one needs rules for the interpretation of the data and 
concepts and definitions (the observer of the real world needs concepts and definitions). 
The result of  the observation or interpretation is the message. The message has a  
meaning, it refers to a part of reality. The message becomes information if it adds 
knowledge to the observers’ mind. The new knowledge is called information. 

 
Figure 6.1 : From part of real world/data to information. 

 
So, for our EBPM framework, we distinguish three concepts in the transformation from 
data to information: data, message, and information. Below we give the definitions of 
these concepts, consistent with the model presented in Figure 6.1. The definitions are 
derived from Sundgren (1975).  
 

                                                        
110 ) In Dutch this is called “gegeven”, whereas “bericht” is used for the sent data. 
111 ) The term knowledge is used in the definition of information, but it will not be used in the metadata matrix, that 
is presented in the Subsection 6.1.3, as basis for the metadata models. 
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Definition 6.1: Data 
 
 
 

Definition 6.2: Message 
 
 

Definition 6.3: Information112 
 
 
 

In semiotics and linguistics a distinction is made between the syntactical, semantical, and 
pragmatical levels of communication (see, e.g., http://en.wikipedia.org/wiki/Semiotics, 
van Peursen, 1968, and Chomsky, 1975, Nielen, 1976, Stamper, 1996113).  

Below we provide the definitions114 of syntax, semantics, and pragmatics. 

Definition 6.4: Syntax 
 
 
 

Definition 6.5: Semantics 
 
 
 
 

Definition 6.6: Pragmatics 
 
 
 
 
 
 
In Subsection 6.1.3 we will elaborate on the communalities and differences between the 
three concepts and the three levels of communications, and show how they provide the 
foundations for determining the metadata needed in meaningful data exchange in EBPM. 

                                                        
112 ) See also IFIP (1998), p. 68, Definition E36. 
113 ) In this context the Semiotic Framework by Stamper (1996) is worth mentioning. In this framework, Stamper 
distinguishes the IT platform and the human information functions. In the IT platform the framework presents the 
following three levels (1) physical world, (2)empirics, and (3) syntactics; in the human information function we see 
(1) semantics, (2) pragmatics, and (3) social world are recognised. 
114 ) http://wikipedia.org/wiki/Syntax, http://wikipedia.org/wiki/Semantics , http://wikipedia.org/wiki/Pragmatics 

Data is a structure intentionally arranged into a medium to represent by this structure
a part of reality.  

A message is a reference to a part of reality as interpreted by the receiver of the data.  

Information is new knowledge derived from (1) the old knowledge and (2) the
knowledge implied by the absorption of the message. 

Semantics is the study of interpretation of signs within particular circumstances and
contexts. Semantics is about the references to the real world; it gives the relation
between the symbols and the objects to which they refer.  

Pragmatics is the study of the ability of the of natural language speakers to
communicate more than which is explicitly stated. Pragmatics is about the intended
meaning in the communicated language; it gives the relation between the symbols, the
use, and the effects.  

Syntax is the study of principles and rules for constructing sentences in natural
language. Syntax is about symbols and a combination of symbols.  
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6.1.2 Representation of data 
A condition for a successful communication process is that there exists a clear 
correspondence between the information for the receiver of the data and the intentions of 
the sender of the data. This condition leads to two preconditions for a successful 
communication process: (1)  the sender of the data is aware of the interpretation rules of 
the receiver and (2) the sender has used this awareness when structuring the data115. In 
Figure 6.2 the communication between sender and observer is visualised. On the left the 
sender of the data is shown. The sender submits the data to the observer with a certain 
intention. The observer receives the data and should be aware of the meaning intended 
by the sender. 
 

 
Figure 6.2 : Communication between sender and receiver. 

 
In Figure 6.1 we have visualised the process of the transformation of the data in 
information from the perspective of the observer of a part of the reality or the receiver of 
the data. Below we intend to improve the understanding of the communication process 
and the definitions provided in Subsection 6.1.1116 by providing a schema of the 
transformation of the intention of the sender to data. As Definition 6.1. suggests the data 
are intentionally put into a medium in order to refer to a part of reality. 
 
We describe the two processes in the transformation shown in Figure 6.3.  

Step 1: The sender of the data wishes (with a certain intention) to communicate about 
reality by the creation of data. At first a message is created.  

Step 2: The second step is the representation of the message by composing data, using 
the representation rules and concepts and definitions117. The sender will use the 
representation rules and concepts and definition so that the receiver will interpret the 
data according the intentions of the sender. 

In the concepts of data, message and information, there is an relation between the 
transmitted symbols and a part of the reality. In the concepts of syntax, semantics and 
pragmatics, the emphasis is on the way people communicate by transmission of symbols. 
The latter concepts we have referred to as levels (of the communication)118. 

                                                        
115 ) In IFIP (1998, pp. 70-71) a similar condition for effective and purposeful communication between sender and 
receiver, is called “shared knowledge”.  
116 ) The definition of data consists of two elements: (1) the structure arranged into the medium, and (2) the structure 
is provided with the intention to represent a part of reality. 
117 ) The concepts and definitions refer to the part of reality on which the communication takes place. 
118 ) See, also, Stamper (1996) and IFIP (1998,  p.9 and pp. 139-144). 
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Figure 6.3 : Transformation from intention to data.  

6.1.3 The Metadata Matrix 
In Table 6.1, the concepts and the levels described in Subsection 6.1.1, are related to 
each other in a matrix. For each of the cells (except IB and IC) we can define different 
sets of metadata, being relevant for the combination of the level and concept symbolised 
by the cell. We give each cell a number (for the rows) and a character (for the column).  

We will call this matrix: The Metadata Matrix 119. 
 
                         
concept  level 

A: data B: message C: information 

I : syntax IA: Structure put in the 
medium to represent the 
data 

IB: Structure in the 
brains 

IC: Structure in the 
brains 

II: semantics IIA: Reference to reality as 
meant by the sender of the 
data 

IIB: Reference to part 
of reality as interpreted 
by the receiver  

IIC: Reference to part of 
reality in the context of 
the frame of reference 

III: pragmatics IIIA: Choice of the 
medium and structure so 
that the receiver of the 
data can interpret them 

IIIB: The meaning of 
the data for the receiver 

IIIC: What is the effect 
of the new knowledge 
on the receiver of the 
data 

 
Table 6.1: The Metadata Matrix. 

The Metadata Matrix provides a frame of reference for the definition of the kinds of 
metadata to be used in the communication in EBPM. In the following part of this 

                                                        
119 ) A Dutch version of this Metadata Matrix is published in Stol (1995a) and in English in Stol  (2002b). In these 
publications the physical level was the fourth level referring to the media used in the communication process. Since 
this level does not contribute to the metadata models presented in the context of this thesis, I have omitted the 
physical level. 
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subsection we use the Metadata Matrix to show which kinds of metadata are relevant for 
the Indicator System (part of the EBPM information system, see Subsection 5.2.7). 

The matrix can be used for the definition of (1) the input of the Indicator System  and (2) 
the output of the Indicator System.120)  

In this thesis the emphasis is on the input of the Indicator System. The input part of the 
Indicator System (E-Datacapture) is the subject of RQ4. Therefore, we start with a short 
explanation of how to apply the Metadata Matrix on the output process.  

When we apply the Metadata Matrix on the output process, we consider the user of the 
output of the Indicator System as “receiver”. The Indicator System, in its role as 
producer of the indicators as sender of the data.  Examples of questions to be answered 
on the metadata are in this consideration: What kind of metadata do we need, to make 
sure that: 
(1) the data refer to the part of reality meant by the Indicator System? 
(2) the choice of the medium and structure of the data meet the requirements of the 

receiver? 
(3) the meaning of the data for the receiver is the same as meant by the Indicator 

System121? 
(4) the data once interpreted by the receiver refer to the part of reality as meant by the 

Indicator System? 

Normally speaking we want to provide “unambiguous and objective” indicators, so that 
the authorities122 should not bother on the effect of the data (cell IIIC in the Metadata 
Matrix).. 

The metadata to be considered for the input process (or the E-Datacapture process, 
providing the observations in the Object System of Interest) are briefly discussed below, 
in particular as far as E-Datacapture is concerned. This means in terms of the matrix the 
following. 
(1) The sender of the data is the respondent123.  
(2) The receiver of the data is the (automated) part of the Indicator System that registers 

the data so that they can be used in the further process, leading to the indicators. 

In Table 6.2 we show the relation between the cells defined in the Metadata Matrix and 
the parts of the E-Datacapture system in which they are addressed.  

                                                        
120 ) Although there are, of course, relations between the metadata to be used for the input process and the metadata 
to be used for the output process, these metadata differ by definition. The sender and receiver of the metadata used 
are different. 
121 ) The definition of the meaning of the data is a well know challenge for statisticians: how to add the proper 
metadata in order to transfer the data as they are meant. 
122 ) We assume here that the authorities are responsible for the definition of the output of the Indicator System. 
Transparency requires producing unambiguous data without considering the pragmatical effect of the information. 
123 ) In practice, the respondents can be households and enterprises. 
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Cell in the Metadata Matrix E-Datacapture system 

IA : Structure put in medium 
to represent the data 

Questionnaire form. 

IIA: Reference to reality as 
meant by sender of the data 

Questionnaire responses, link with data in information 
system of data provider. 

IIIA: Choice of medium and 
structure so that the receiver of 
the data can interpret them 

The software for the e-questionnaires needs to be 
available for a great part of the respondents; this means 
that media used are accessible for all of them, as well as 
the data formats used. (E.g., Internet and XML.) 

IIB : Reference to part of 
reality as interpreted by the 
receiver 

The definition of the questions and support files used for 
explanation of the expected answer (code systems, 
nomenclatures). 

IIIB : The meaning of the data 
for the receiver 

Availability of electronic links between the questions and 
the content of the business administration, may assure 
the data receiver that the data filled in are according the 
bookkeeping. 

IIC : Reference to part of 
reality in the context of the 
frame of reference 

Question answers received and stored in the environment 
of the data collector. 

IIIC : What is the effect of the 
new knowledge on the 
receiver of the data 

The effect of information for the receiver of the data (the 
Indicator System) may lead action from the receiver (e.g. 
asking for explanation of unexpected differences with 
former messages). 

 
Table 6.2: Metadata of data-capture system. 
 

6.1.4 Section conclusions 
The following two processes are crucial for an effective and purposeful communication 
about reality in the context of EBPM (1) the observation of reality and its representations 
by the observer and (2) the interpretation of the receiver of the representations of reality.  

From the results described in this section we may draw the following three 
main conclusions. 
(1) Three concepts play a role in the interpretation and representation of reality. They 

are (a) data, (c) message, and (d) information. 
(2) In the communication about reality three levels are relevant for EBPM. They are: (a) 

the syntactical level, (b) the semantical level, and (c) the pragmatical level. 
(3) A matrix (the Metadata Matrix) can be constructed in which the concepts are related 

to the levels of communication. This Metadata Matrix offers a frame of reference for 
the consideration of the metadata that are of interest for the EBPM process. 
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6.2 Observations and figures 
Clear objectives and achieving measurable outcomes are important for EBPM. In 
addition to that, observing reality according to the original objectives is a main challenge 
of EBPM. In this context it is interesting to cite Hofmann (1995, p. 127): “This essay, 
accordingly deals with a dimension of the political which has been widely neglected or 
misunderstood in policy studies, namely the perception and interpretation of reality.” In 
her article, Hofmann explains the relevance of understanding the differences in 
interpretations of reality in German technology policy. Whereas in her example the 
emphasis is on the perception of reality from different points of views (government, 
enterprises, and the universities), in EBPM we focus on the observation of the reality 
according to the objectives of the policy decision making (see the EBPM framework and 
its description in Section 5.2). 

We start with a description of reality from Wikipedia in which all relevant aspects of this 
concept are covered. (http://en.wikipedia.org/wiki/Reality) 
 

Definition 6.7: Reality 
 
 
 
 
 
 
 
 

In the context of our thesis we focus on the first part of the definition: the state of things 
as they actually exists (the existence). The reason for our position is that in EBPM 
objectives are related to measurable changes in reality. 

Issues related to the observations of facts in the context of EBPM are described in 
Subsection 6.2.1 In Subsection 6.2.2 the relation between objectives and the observation 
of reality is addressed. Subsection 6.2.3 explains what kind of metadata may be used for 
(1) the registration of objectives in policy making and (2) the subsequent provision of the 
figures on the outcome of the policy. Subsection 6.2.4 provides the section conclusions. 

6.2.1 Observations and facts 
Observing reality is a continuous process for all participants in the policy-making 
process. Each participant will observe reality according to his own perspective and 
objectives. In this subsection we focus on the observation of reality from the perspective 
of the framework for EBPM and the participants playing a role in the process.  

In the policy-making process the concept of facts is often used in combination with 
figures.124 Therefore we introduce the concept of fact, starting with a definition.125 
                                                        
124 ) “facts and figures politics” on Google on September 2008 gave fewer than 841,000,000 hints! 
125

 ) Cf. http://en.wikipedia.org/wiki/fact: Generally, a fact is defined as something that is true, something that 
actually exists, or something that can be verified according to an established standard of evaluation. There is a range 
of other uses, depending on the context. For example, fact may be argued under authority of a specific pedagogy, 

Reality, in everyday usage, means “the state of things as they actually exist”. The term
reality, in its widest sense, includes everything that is, whether or not it is observable or
comprehensible. Reality in this sense may include both being and nothingness, whereas
existence is often restricted to being (compare with nature). In other words, “reality”, as
a philosophical category includes the formal concept of “nothingness” and articulations
and combinations of it with other concepts (those possessing extension in physical
objects or processes for example).
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Definition 6.8: Fact. 

 
 
 
 

We use the term fact in particular when we refer at the measuring of the outcomes of the 
PMP. These facts are to be measured; the measurements lead subsequently to figures. 
We mentioned the existence of the concept fact because this concept is frequently used 
in combination with figures in policy making. Furthermore, the concept of fact will not 
be considered in this thesis. The reason is that the use of the term fact may lead to 
misconception. In the context where it is usually practiced, the term fact might be 
advertised as unambiguous. The concept of fact especially combined with figures 
suggests an existence of  a reality without considering the differences between the 
concepts explained in the Metadata Matrix. Moreover, the observation of reality depends 
on the objective of observation as we will discuss in Subsection 6.2.2.  

In the framework for EBPM two situations may occur where observation of reality is 
relevant126: 

(3) the situation in the Object System of Interest at the start of the implementation of the 
policy decision; 

(4) the situation in the Object System after the realisation of the policy objectives. 

We may add more relevant situations if the control by the EBPM Control System 
requires more intermediate measures in order to adapt the policy (see also Section 5.2). 

Situations in reality may be meausured in different ways, varying from (1) by direct 
observation of all relevant objects, to (2) by a representative sample of the relevant 
objects. The relevant objects in the Object System of Interest must be addressed. These 
objects (or rather their properties) are to be changed according the policy objectives. In 
the definition of the objects we will generally refer to object types (see Subsection 3.1.5). 
When objects cannot be addressed as targets of the PMP, one may ask what the policy 
means, considering that policy making is always related to intended changes in reality 
(see Definition 2.1). 

6.2.2 Objectives related to observations 
Observing  reality is related to the objective of the observation. In Subsection 3.1.5 we 
have mentioned that it is not appropriate to construct a model of reality without the 
notion of the objectives of the model. The object types and relations to be considered in 

                                                                                                                                                
such as scientific facts or historical facts. Rhetorical assertion of fact is often forwarded without an implied or 
express basis of authority. 
126 ) Of course, many more observations may be considered as relevant, from the perspectives of the participants in 
the specific policy area and in the process of policy decision making. I want to emphasise in this thesis on the control 
part consisting of the control measures taken with respect to reality and the observations on the outcomes of the 
policy measures. 

A fact is something that is true, something that actually exists, or something that can
be verified according to an established standard of evaluation. 
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the model depend on the objectives we have in mind by looking at and interpreting parts 
of reality.  This statement is valid for IS as well as for EBPM (see Subsection 5.2.7). 
 
Since the same objects may be relevant (e.g., specific enterprises are targeted by various 
regulations, rules, and laws) for different policy decisions, for all these decisions the 
generating properties of the object types127 are to be carefully determined. In this thesis I 
do  not address the content of EBDM. For the quality of the policy decision it is 
important that the policy measures are consistent. Because of the complexity of our 
Society, the laws and legislation, arriving at this consistency is a hard challenge. The part 
of the EBPM concerned with this challenge is mentioned in the policy-making cycle 
(Figure 2.2) as (1) coordination (between different policy areas) and (2) consultation 
(with the environment). Considering the policy implementation model the coordination 
is part of the EBDM. Although the content of EBDM is not at stake, one may argue that 
carefully analysing and determining the object types (and their relations) as parts of 
reality intended to be changed by the policy decision, make the coordination between 
policy areas less complex. 
 
We summarise the considerations on objectives and observations in the context of 
EBPM,  taking into account the mentioned references to the models and subsections of 
this thesis. 

(1) Object types refer to reality. 
(2) Object types are generated from higher level object types by their generating 

property. 
(3) The definition of an object type depends on the objective of the observation of 

reality. 
(4) An object may belong to different object types. 
(5) An object has to belong to one object type in a specific policy area. 
(6) We may consider to emphasise particularly on the coordination between different 

policy areas (or even between different policy decision-making processes, if the 
coordination within the policy area fails) when the same objects are addressed from 
different points of view (= observations). 

6.2.3 Objectives, policy making, and figures 

Following the outcomes of Subsections 6.2.1 and 6.2.2 the next question is how to obtain 
the figures of the outcome of the PMP in order to make the PMP transparent, verifiable, 
and measurable. In the answer on this question, we assume that the following 
requirements are fulfilled: 
(1) the objectives of the policy decision making are determined in terms of objects, their 

properties, and their mutual relations; 
(2) in the definition of the policy objectives, the relation with the environment is 

included (see the model for measurability in Figure 2.7, Subsection 2.3.3). 

                                                        
127) A generating property is the <attribute, value> that generates the object type from the higher level object type 
and thus distinguishes it from the other object types on its level in the classification scheme (see Subsection 3.2.1).  
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The outcome of the implementation of the policy decision is to be measured according 
the original formulated objectives. After the measurement of the appropriate data on the 
objects involved and the calculation of the figures, the representation of the figures 
should meet the following three requirements. 

(1) In the definition of the figures representing the outcome of the PMP, references 
should be identifiable to the objects, their properties and their mutual relations, that 
originally have been determined as targets in the policy objectives. 

(2) Together with the figures the way of measuring the data are represented by:  
(2a) metadata on the population; 
(2b) metadata on the response; 
(2c) metadata on the calculation of the figures. 

(3) Metadata on the representation of the figures itself (see also Subsection 5.1.4), at 
least including:  
(3a) the definition of the figures; 
(3b) the unit in which the figures are expressed; 
(3c) the comparisons with figures before the implementation of the PMP;  
(3d) comparison with the figures expected (as formulated in the objectives). 

In addition to the three requirements mentioned, the Authorities may take into account 
that in the presentation of the figures the representation rules are to be consistent with the 
interpretation rules of the participants involved in the process (see Subsection 6.1.3). 

6.2.4 Section conclusions 
In EBPM (1) observing reality, (2) formulating objectives, (3) measuring the outcomes, 
and (4) providing figures on the outcomes are closely related. Each of these four steps 
relate to the objects in reality that are (to be) changed. In this section we have discussed 
the main aspects of the common part of the four steps. 

The three main conclusions that we may draw from this section are as follows. 

(1) In all the steps in the EBPM process references should be made to the objects or 
object types involved. 

(2) In the definition of the objectives the following two situations should be explicitly 
considered, by addressing the objects or object types from: 
(2a) the intended situation and its environment; 
(2b) the current (comparable) situation in its environment. 

(3) The presentation of the figures, representing the outcomes of the PMP, should 
include (3a) the metadata of the figures, and (3b) the metadata of the measurement 
of the data on which the figures are based. 
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6.3 Metadata Model for EBPM 
Metadata are important for the representation and interpretation of parts of reality. 
Before we explain the relevance of the metadata model for EBPM, we give a definition 
of metadata (source http://en.wikipedia.org/wiki/Metadata). 

Definition 6.9: Metadata. 
 
 
 
 
 
Metadata models describe the structure of the parts of reality in order to communicate 
about the reality. The models are important for the development of a Semantic Web128, 
for the statistical process129, and also for EBPM. In Section 6.1 we have introduced the 
Metadata Matrix and the kind of metadata involved in the Indicator System as part of the 
EBPM information system. 

In this section we provide three kinds of metadata models. In Subsection 6.3.1 a 
metadata model is presented in which the data types and their mutual relation are 
presented that are relevant for the registration of the objectives of the PMP. Subsection 
6.3.2 shows the metadata model relevant for (1) the measurement of the outcomes130 and 
(2) the presentation of the outcomes of the PMP.131 Subsection 6.3.3 adds the third 
metadata model. This metadata model is related to the process control within the Object 
System of Interest (cf. Figure 5.3: Project Control) and formally does not belong to 
EBPM. Nevertheless, it is here presented to clarify the differences between the control of 
the Object System of Interest (from the EBPM perspective, cf. Figure 5.2) and the 
control of the projects in the Object System of Interest.  

All metadata models in this section will be presented according the method for 
modelling data types and their relation as described in Subsection 3.1.5 (using the 
Bachman notation). 

We complete this section by Subsection 6.3.4, presenting the main conclusions that can 
be drawn from the considerations on the metadata models. 

6.3.1 Metadata Model on Objectives 
The Metadata Model on the Objectives addresses the part of reality to be determined as it  
should be after the realisation of the policy measures (see also the EBPM framework, 

                                                        
128 ) See, e.g. Wielinga, Schreiber, Wielemaker, and Sandberg (2001).  
129) See, e.g., in Stol (2002b) “Metadata play an important role in the statistical process. Especially when that process 
is or will be highly automated. As of the introduction of the computer in the statistical process the significance of the 
metadata is increasing. There was no need to make the metadata explicit, when the metadata were only in the mind 
of the statisticians. Today the use of a correct set of metadata is necessary to design and implement an automated 
data capture system that serves the data collector and the respondent.”   
130 ) The Metadata Model relevant for the Measurement of the outcomes is elaborated in Chapter 8. 
131 ) A similar approach on the use of metadata in the representation of statistical data can be found in Sundgren 
(2006). 

Metadata is “data about data”, of any sort in any media. An item of metadata may
describe an individual datum, or a collection data including multiple content items
and hierarchical levels, for example a database schema. 
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described in Subsection 5.2.2). In Subsection 5.1.3 we elaborated on the requirements for 
measurability in the context of EBPM. From the list of elements to be measured in order 
to verify the objectives and the outcome, the following three elements address  the 
objectives. 

(1) Relevant part of reality expected at t for t+1: Rexp (t+1). This is the part of reality 
that is expected after the implementation of the policy measures, at the end of the 
Change Process. This part may be considered as “the visionary view of the 
politicians”. This part can be described but not measured. 

(2) Objectives = Objects expected at t+1 : Oexp (t+1). The objectives of the Change 
Process may be formulated in terms of the expected properties of the objects that are 
to be obtained as the outcome of the Change Process. 

(3) Relation between expected O(t+1) and expected R(t+1): r(Oexp (t+1), Rexp (t+1)). 
The expected relation between the objects that are to be changed and their relevant 
environment (this is the earlier mentioned relevant part of reality: Rexp (t+1)) will be 
described   so that it  can be compared with the outcomes. 

 
The Metadata Model on the Objectives is shown in Figure 6.4. The left side of the model 
shows the policy area and the objectives. The right side of the model presents the object 
types and their relations. In the middle the connection is visible (target value and time) 
between the objective and object type; it represents the value (intended by the objective) 
of the object type at a specified moment in time. 

 

 
Figure 6.4 : Metadata Model on Objectives. 

 
Below we list, and briefly describe the data types and their relations of the Metadata 
Model on Objectives. 
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Policy area: A cluster of coherent activities in the Society defined by the Government, 
for which public policy making is considered as necessary. 

Issue in policy area: Unique part of a policy area on which at a specific moment policy 
measures are taken. The issue is defined by one policy area, a unique identification for 
the issue and a time indication. 

Policy area – issue in policy area: Relation between policy area and issue in policy area, 
an issue in police area belongs to one policy area. In one policy area one or more issues 
in policy area may occur. 

Objective: Intention to change the reality as a part of the related policy issue.  

Issue in policy area – objective: Relation between issue in policy area and objective. An 
issue in policy area may consist of one or more objectives, one objective belongs to only 
one issue in policy area. 

Target value and time: This is a kind of relational object type, describing the relation 
between the object type (or relation) and the objective. The main attributes are: (1) 
identification of the object type, (2) identification of the objective, (3) time stamp of 
target, (4) <A1,V1>, (5) <A2,V2>, …., (3+n) <An,Vn>. (The number of <attribute, value> 
combinations depend on the number of attributes of the object type to be addressed.) 

Classification: Code system for classifying groups of objects into different categories for 
a specific purpose.132 

Object type: A reference to a group of objects that is generated by a number of 
“important” and stable properties, used in providing a norm against which objects are 
assessed and classified (see Definition 3.6). In this context the objects are the targets of 
the intended changes. The attributes of the objects that are to be changed as well as the 
objects that are part of the relevant environment are taken into account, together with 
their relevant mutual relations.  

Classification – Object type: An object types may  belong to one classification. A 
specific classification may generate one or more object types.133  

Relation: This is a relational object type, describing the relation between two object 
types134.  

6.3.2 Metadata Model on Results 
The Metadata Model on the Results addresses the part of reality after the realisation of (a 
part of) the policy measures (see also the EBPM framework, described in Subsection 
5.2.2). In Subsection 5.1.3 we elaborated on the requirements for measurability in the 
context of EBPM. From the list of elements to be measured in order to verify the 
objectives and the outcome, the following three elements address  the results. 

                                                        
132 ) For instance, cars may be considered according to their type or year. The reason for selecting a car according to 
one of these categories may be: (1) marketing, comparing sells in type of car, or (2) maintenance, addressing owners 
of cars of a certain age. 
133 ) Implicitly I argue, well considered, by this definition that within a specific objective in a policy area, it is not 
possible to address an object more often than once, namely within the classification that generated the relevant 
object type.  
134 ) An example is the relation “owner” between object type person and car. Relevant attributes are, e.g., a number 
of the license, start date, and end date.  
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(1) Relevant part of reality at t+1: R(t+1). This  is the part of reality that is directly or 
indirectly influenced by the Change Process. This part may be influenced by other 
processes than the Change Process itself. It can be (partly) measured and 
compared with R(t) and Rexp (t+1). 

(2) Implementation of objectives at t+1 = Object at t+1: O(t+1). The outcomes of the 
Change Process are measured by considering the properties of the targeted objects 
after the Change Process.  

(3) Relation between O(t+1) and R(t+1): r(O(t+1), R(t+1)). The relation between the 
objects that have been changed and their relevant environment (this is the earlier 
mentioned relevant part of reality: R(t+1)) will be measured to be compared with 
the outcomes. 

The Metadata Model on the Results is shown in Figures 6.5 and 6.6. Figure 6.5 visualise 
the metadata model relevant for the data capture of the values that are necessary for the 
calculation of the indicators (cf. Subsection 5.2.4), we call this model: the Metadata 
Model on Measurement. Figure 6.6 shows the metadata model for the presentation of the 
indicators; this model is called: the Metadata Model on Presentation. 

In the Metadata Model on Measurement, presented in figure 6.5, the relation between the 
object type on which data are to be collected and the question that should provide the 
values of attributes of the object types is not elaborated. This is one of the subjects 
analysed in Chapter 8, where the data-capture system is discussed. The relation that 
“connects” the object type and the question can be recognised in the figure by an 
rectangle with dotted lines mentioning the sequence data items/sampling 
metadata/population/….. 

 
Figure 6.5 : Metadata Model on Measurement. 
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Below we list and briefly describe the data types and their relations of the Metadata 
Model on Measurement. 

Question: A linguistic expression used to make a request for information135, or else the 
request itself made by such an expression. This information is provided with an answer. 
(http://en.wikipedia.org/wiki/Question) 

E-questionnaire: Electronic questionnaire, consisting of a form (or form type136) by 
which people or organisation are asked to give answers on the questions grouped in the 
questionnaire.  

E-questionnaire–question: Relation between e-questionniare and question. An e-
questionnaire consists of one or more questions, one question belongs to only one 
questionnaire137. 

Survey: Statistical investigation to collect quantitative information about items in a 
population. 

Respondent: Person or enterprise addressed by the questionnaire to answer the questions.  

Survey – e-questionnaire : Relation between survey and e-questionnaire. A survey 
consists of one or more e-questionniares. Each e-questionnaire belongs to only one 
survey. 

Respondent – e-questionnaire: Relation between respondent and survey. A respondent 
obtains only one e-questionniare (within a survey). An e-questionnaire addresses one or 
more respondents. 

Classification: Code system for classifying groups of objects into different categories for 
a specific purpose. 

Object type: a reference to a group of objects that is generated by a number of 
“important” and stable properties, used in providing a norm against which objects are 
assessed and classified (see Definition 3.6). In this context the objects are part of the 
population, that is approached for measuring the results. 

Classification – Object type: An object types may  belong to one classification. A 
specific classification may generate one or more object types. 

Relation: This is a relational object type, describing the relation between two object 
types. 

Organisation: Institute responsible for the data collection intended by the survey. 

Organisation – survey: Relation between organisation and survey. One organisation is 
responsible for the data collection of one or more surveys. For one survey only one 
organisation is responsible for the data collection of the survey. 

Data item, sampling metadata, population: Relational data type, connecting the object 
type on which data may be collected and the question by which the data collection takes 
place. This is actually not a correct data type in the model. This rectangle refers to a 
combination of data types (see Subsection 8.1.3). 
                                                        
135 ) If the distinction between these two meanings are relevant in a specific context (see, e.g., Subsection 8.1.3) the 
linguistic expression is called question type and the request itself question. 
136 ) See footnote above: questionnaire may address an individual questionnaire or the type. 
137 ) In order to harmonise question types asked for in official statistics one may consider to add a table between the 
e-questionnaire and the question. In this table references are given to the place where the same question occurs in 
questionnaire. 
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Figure 6.5 presents the Metadata Model on Presentation of the indicators (cf. Subsection 
5.2.5). On the left side the relevant part of the reality is represented by the following data 
types. 
(1) Classification. 
(2) Object type. 
(3) Relation.  
(4) The mutual relations between (1), (2), and (3).  

In the middle of the figure, we see the (1) the policy area, (2) the issue in the policy area, 
(3) the objective and (4) their mutual relations.  

These two parts are connected by the data type metadata on measurement, representing 
the data (cf. target value and time in the Metadata Model on Objectives, Figure 6.3) of 
the  measures. 

On the right of Figure 6.5 the following data types are presented as well as their mutual 
relations. 
(1) The publisher of the indicator. 
(2) The indicator. 
(3) The derivation of the indicator.  
(4) The  reference indicator. 
(5) The derivation of the reference indicator.  
 

 
Figure 6.6 : Metadata Model on Presentation. 

 
Below we list and briefly describe the data types and their relations of the Metadata 
Model on Presentation. 

Classification: Code system for classifying groups of objects into different categories for 
a specific purpose. 

Object type: a reference to a group of objects that is generated by a number of 
“important” and stable properties, used in providing a norm against which objects are 
assessed and classified (see Definition 3.6). In this context the objects are the part of the 
population on which the calculation of the indicators is based. 
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Classification – Object type: An object types may  belong to one classification. A 
specific classification may generate one or more object types. 

Relation: This is a relational object type, describing the relation between two object 
types. 

Policy area: By the Government defined cluster of coherent activities in the Society for 
which public policy making is considered as necessary. 

Issue in policy area: Unique part of a policy area on which at a specific moment policy 
measures are taken. The issue is defined by one policy area, a unique identification for 
the issue and a time indication. 

Policy area – Issue in policy area: Relation between policy area and issue in policy area, 
an issue in police area belongs to one policy area. In one policy area one or more issues 
in policy area may occur. 

Objective: Intention to change the reality as a part of the related policy issue.  

Issue in policy area – Objective: Relation between issue in policy area and objective. An 
issue in policy area may consist of one or more objectives, one objective belongs to only 
one issue in policy area. 

Metadata on measurement: This is a kind of relational object type, describing the 
relation between the object type (or relation) and the objective. The main attributes are: 
(1) identification of the object type, (2) identification of the objective, (3) time stamp of 
measurement, (4) <A1,V1>, (5) <A2,V2>, …., (3+n) <An,Vn>. (The number of <attribute, 
value> combinations depend on the number of attributes of the object type that are 
measured.) 

Publisher indicator: Organisation responsible for the published indicator. 

Indicator: A kind of figure indicating a state of affairs concerning the outcome of an 
objective in a policy area. 

Reference indicator: Indicator used by other governmental institutes (e.g. European or 
other countries), that can be compared with the indicator.    

Derivation rule indicator- reference indicator: This is in fact a relational data type, 
describing how the reference indicator can be derived from the indicator and v.v.. 

Derivation rule measurement-indicator: This is in fact a relational data type, describing 
the calculation of the indicator based on the measured values.  
 

6.3.3 Metadata Model on the Projects 
The Metadata Model on the Projects addresses the projects by which the objectives are 
realised (see second part of Subsection 5.2.2 and Figure 5.3). This metadata model is not 
a part of the Metadata Model for EBPM, as we have explained in the introduction of this 
section. Nevertheless, we present this Metadata Model for two reasons: 
(1) it is easy to mix up the data that are needed for EBPM and data needed to execute a 

project that contributes to the outcome of the EBPM process;  
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(2) in my experience politicians tend to focus on project data, instead of data about the 
outcomes of the objectives138.  

In the Metadata Model on the Projects the projects to be performed in order to achieve 
the objectives play a central role. One may argue that these projects are to be chosen so 
that their outcomes clearly contribute to the policy objectives. In this thesis we will not 
discuss this argument. In the presented Metadata Model we only drafted a relation 
between the project and the target that can be considered as one of the outcomes of the 
EBPM process We do not intend to formalise this relation; it indicates that there is some 
kind of relation (the project has been initiated to achieve the objective). 

In the Metadata Model on the Projects we do not elaborate on the project itself, such as 
(1) scheduling the project activities, (2) division of the project in phases, and (3) the 
organisation of the project (programmes, project coordinators, project managers, etc.). 
See for an extensive overview: http://en.wikipedia.org/wiki/Project_management.  

On the left of the Figure 6.7, in which the Metadata Model on Projects is shown, we see 
the same data types as in the Metadata Models for EBPM (Subsections 6.3.1 and 6.3.2), 
viz. policy area, issue in policy area and objective.  

In the middle of the figure the projects and the participant are represented as well as a 
relation with the targets of the project. These targets are on the right connected with the 
object types that are addressed in the project. In addition the data type describing the 
beneficiaries of the project are added to the model. 

Below Figure 6.7 we list and briefly describe the data types in the Metadata Model on 
Projects, except those that are equal as in the Metadata Models for EBPM presented in 
the former subsections. 

 

 
 
Figure 6.7 : Metadata Model on Project. 
 

                                                        
138 ) In those circumstances the means prevail the objectives. 
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Participant: Organisation that is responsible for the performance of the project and/or 
participating in the project (in a specified role, varying from observer to project leader). 

Project: A cluster of activities (having specific start and completion dates) undertaken to 
achieve a unique product or service, related to a policy objective.  

Target value and time: This is in fact a relational object type, describing the relation 
between the object type (or relation) and the project. The main attributes are: (1) 
identification of the object type, (2) identification of the project, (3) time stamp of target, 
(4) <A1,V1>, (5) <A2,V2>, …., (3+n) <An,Vn>. (The number of <attribute, value> 
combinations depend on the number of attributes of the object type to be addressed.) 

Object type: a reference to a group of objects that is generated by a number of 
“important” and stable properties, used in providing a norm against which objects are 
assessed and classified (see Definition 3.6). In this context the objects are the parts of 
reality to be controlled in order to realise the project objectives. 

Relation: This is a relational object type, describing the relation between two object 
types. 

Beneficiary: A organisation that contributes (by providing resources) to a project. 

Project – Beneficiary: A project can be sponsored by one or more beneficiaries. 
Beneficiaries may sponsor one or more projects. 

6.3.4 Section conclusions 
In this section we presented the metadata models in which the data types and their 
relations are determined for EBPM. Additionally we showed a metadata model for the 
control of the projects that may be related to EBPM. 

The three main conclusions that we may draw from this section are as follows. 

(1) Three models describe the main parts of the EBPM process: 
(1a)     the Metadata Model on Objectives; 
(1b) the Metadata Model on Measuring; 
(1c)    the Metadata Model on Presentation. 

(2) The focus in the corresponding metadata models is on the elements: 
(2a)   the target value and time, describing the relation between the relevant object 

type (or relation) and the expected value on the objective; 
(2b)   the relation between the object type (or relation) on which data may be 

collected and the question by which the data collection takes place; 
(2c)   the metadata on the measurement, describing the relation between the relevant 

object type and the measured value on the outcome of the objective. 

(3) The Metadata Models for EBPM should not be confused with the Metadata Model 
on the Projects. 



 
 

148

6.4 Conclusions on RQ2 
In this chapter I answered (step by step) RQ2: What are the characteristics of the data, 
representing the “facts”, that should be used to support the achievement of the policy 
objectives?  
 
The first step arrived at the Metadata Matrix, presenting the frame of reference for the 
consideration of the metadata that are of interest for the EBPM process. 

The second step showed the transformation from objectives to representations of the 
outcomes.  

In the third step we presented metadata models, that may be used for: (1) representing 
the objectives, (2) representing the outcomes of the Change Process, and (3) representing 
the progress of the Change Process.  

From the results described in this chapter we may draw the following three conclusions 
on RQ2. 

(1) The differences between data, message, and information is important for 
understanding the communication process in EBPM. The difference between the 
mentioned concepts and the syntactical, semantical and pragmatical level of 
communication adds an extra dimension to this understanding. The combination of 
the concepts and the levels provide the Metadata Matrix as a frame of reference for 
metadata for EBPM. 

(2) Facts and figures in EBPM have to refer to objects (or object types) and/or their 
mutual relations in order to provide transparency, verifiability, and measurability. 

(3) Metadata Models for EBPM may describe the structure between the kinds of the 
data type that determine the characteristics of the data representing the objectives 
and the outcomes of the EBPM. 
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7 IT and the policy-making process 
In this chapter we address RQ3: How can IT contribute in all parts of the EBPM 
process?  

The question how to integrate IT in decision processes and administrative processes has 
always been a challenge in the projects performed in this field. In EBPM, decision 
processes and administrative processes are crucial to achieve transparency in the process 
(see Chapters 2 and 5). We aim at answering RQ3 by means of using (1) practical 
experiences in the use of IT in administrative IS, (2) well known methods for integrating 
IT solutions in decision processes139, and (3) the framework for EBPM.  

We will answer RQ3 in three steps. Each step corresponds with a section. 

Section 7.1 answers the question on which parts of the EBPM process are appropriate for 
integrating IT in the process. Starting with the conceptual architecture of EBPM all parts 
are discussed from this perspective. Section 7.2 formulates the critical success factors for 
the application of IT in all the parts of EBPM. In particular, the requirements for (1) the 
construction of the databases and (2) the use of the data, are emphasised. Section 7.3 
answers the question of how to integrate the IT means in the different parts of EBPM. 
The pros and cons of integration of IT solutions beyond the borders of the parts of 
EBPM are discussed. Section 7.4 provides the chapter conclusions. 

7.1 The use of IT in EBPM 
We start this section with an overview of the parts of EBPM in which IT may play a role. 
Therefore, we repeat the architecture of EBPM that is at first is shown in Subsection 
5.2.7 in Figure 7.1.  

 
Figure 7.1 : The conceptual architecture of EBPM 

                                                        
139 ) I have argued before, (see footnote 2) that I am reluctant in giving computers too many tasks in EBPM.  
However, I support the use of computers in this field in particular for the registration of facts. My experience is that 
in organisations too often decision processes are left to the computer, without considering its consequences. This has 
nothing to do with the capability of computers to fulfil this task. It rather reflects the incompetence of the designers 
of the process in the organisation to recognise the consequences of the programmed decisions and  their ignorance of 
non standard cases. See in this context Van den Herik (1988). 
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The emphasis in the description of the contribution of IT in the different parts will be on 
those parts that contribute in particular to the transparency of the process.   

Subsection 7.1.1 considers the possibilities for the use of IT in EBDM (on top of Figure 
7.1). The description is tentative and not exhaustive. The reason is that there are many 
fragmented IT solution for the support of EBDM. All these solutions may work in a 
specific environment. We will provide considerations on general possibilities to integrate 
IT in this part. 

Subsection 7.1.2 indicates the challenges to Formalise the Objectives (FO) (in the middle 
in Figure 7.1) and Determine the Measures (DM) (on the left in Figure 7.1). When the 
objectives are formalised it shows that they can be stored in an automated IS, to be 
compared with the outcomes later in the process. For the DM of the measures some 
examples of the use of IT are mentioned. 

Subsection 7.1.3 introduces the IT integration in the Indicator System140 (on the bottom 
right  in Figure 7.1). In this subsection the IT integration is discussed briefly as far as the 
presentation of the indicators is concerned. This  other parts are elaborated in Chapter 8, 
where the RQ4 is answered. 

Subsection 7.1.4 addresses the possibilities to use IT in the Modelling and Analysing 
(M&A) (in the middle right in Figure 7.1) of the outcomes of the PMP, in order to 
improve the EBDM. Finally Subsection 7.1.5 provides the conclusion on this section. 

7.1.1 IT in decision making 
IT may play different roles in EBDM141. We recall the steps that can be distinguished in 
the decision-making process (see Subsection 2.3.4). From the twelve steps given there 
the following may be considered as a part of EBDM: (1) determining the objective, (2) 
collecting data, (3) determining the boundary conditions, (4) designing a model, (5) 
generating alternative solutions, (6) investigating the consequences of the 
implementation of the alternatives, (7) measuring the consequences of the 
implementation of the alternatives, and (8) making a choice out of the alternatives. We 
briefly discuss them below. 

Determining the objectives is a process that the politicians perform in cooperation and 
discussion with Society and by compromising on their political views on Society. IT 
may play an indirect role, especially in the coordination between the different policy 
areas. In this case the contribution of IT is limited to store and disclose the existing 
legislation and regulations. As I have argued before it may be strongly advised to add to 
the legislation and regulations the relevant object types (including their relevant 
attributes, relations, and time stamp or period). This will improve the coordination. 

                                                        
140 ) The Indicator System is introduced in Subsection 5.2.7. We will not use an abbreviation for the Indicator 
System, as by doing so we should arrive at the same abbreviation as we use for Information System. 
141 I want to emphasise once more that we approach EBDM in the context of the framework for EBPM. Specific 
situations in EBDM like in health care (see, e.g., http://www.evidencebased.net/ ) are not subject of this thesis. 
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Collecting data. In the step of collecting the data for the policy decision making two 
kinds of data may be distinguished: 

(1) data from former EBPM produced as result of M&A; 
(2) other data collected for the purpose of the relevant EBDM. 

The first category is created in M&A and will be discussed in Subsection 7.1.4. For the 
second category of data we distinguish (1) existing data on the relevant subject and (2) 
data to be measured. In the storage of existing data as well as in the collection of new 
data IT may contribute. In particular, in the use of existing data attention may be paid on 
the Model for Measuring (see Figure 2.7), data on the object types of interest are to be 
defined according to the same definitions as the object types that are targeted by the 
objectives. The specification of IT measures for data capture are provide in Chapter 8. 

Determining the boundary conditions, is a process that is closely related to the 
determination of the objectives as far as the IT contribution is involved. Collection of 
data on the objective and the related policy areas may provide additional input by which 
the boundary conditions for the objectives are determined.  

Designing a model is the process by which a model is constructed of the part of reality to 
be realised after the implementation (see, Figure 2.7: The Model for Measuring). IT is 
frequently used in modelling economical and sociological effects of the policy on macro 
or micro level142. The IT solutions require heavy computational and data storage 
capacity. One of the challenges in this part is the choice of the model and data sets, that 
are the most representative for the situation to be achieved. (See, also Subsection 7.1.5 in 
which the Modelling and Analysis part of the EBPM is described.) 

Generating alternative solutions is a process that may include different kinds of IT 
integration varying from simulation to building prototypes.  

Investigating the consequences of implementation of the alternatives is a broad area in 
which different kind of IT applications may be involved, comparable with those related 
to the former step and the modelling and analysing methods (see design a model). 

Measuring the consequences of the implementation of the alternatives is closely related 
to the design of the model. This model is the basis for the elaboration of the alternatives. 

Making a choice out of the alternatives is a human activity. Though, in the future IT may 
play a role in terms of suggesting a best possible solution, or even in determining the 
best solution,  as Van den Herik (1991) suggested for the use of the computer in law. 

In Table 7.1 we provide an overview of the main contribution of IT for seven steps ((2) 
to (8)) according to the following functions of IT: (1) collection data, (2) storage data, 
(3) manipulating stored data by programmed rules, and (4) dissemination of data.   

                                                        
142 ) See, e.g., Don and Verbruggen (2006). They give an overview of the development of these kinds of models for 
economic policy analysis from the perspective of the Netherlands Bureau for Economic Policy Analysis (CPB). 
Oropallo and Roberti (2004) give an overview of the state of micro simulation models in the context of policy 
making in the EU. 
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 collection data storage manipulation dissemination 

Determining 
objectives 

No IT IT in data storage 
and exchange 
between policy 
areas 

No IT Use of Internet 
and disclosure 
of databases 

Collecting data e-data 
capture 

IT in storage of 
data 

IT for data 
editing 

No IT 

Determining 
boundary 

No IT IT in data storage 
and exchange 
between policy 
areas 

No IT Use of Internet 
and disclosure 
of databases 

Designing model No IT Heavy use in 
storage of data 
for modelling 

Heavy use of IT 
in modelling and 
analysis 

Use of IT in 
showing 
results (e.g. 
graphics, GIS) 

Generating 
alternatives 

No IT Partly IT Heavy use of IT 
for simulation 

Use of IT in 
showing 
results (e.g. 
graphics, GIS) 

Investigating 
consequences/ 
Measuring 
consequences 

No IT Heavy use in 
storage of data 
for modelling 

Heavy use of IT 
in modelling and 
analysis 

Use of IT in 
showing 
results (e.g. 
graphics, GIS) 

Making choice No IT IT support IT support IT support 

 

Table 7.1: Summary IT in EBDM 

 

The presented contribution of IT in EBDM is based on a rational decision process. In 
addition to the overview given in this subsection I recall the kind of decision process we 
may expect in the Political System. In Subsection 2.3.4 and 2.3.5 we discussed the use of 
the Garbage Can decision model in the Political System. In the Garbage Can model 
existing databases on possible solutions and problems may be used, or even developped 
(see, e.g., Koundouraki, 2007). 

7.1.2 IT in FO and DM 
In the course of the EBDM process the objectives and their consequences have been 
determined, the final decision is made, and the preparation of the Change Process may 
start.  In practice, initially the outcome of EBDM must still be translated in formalised 
objectives.  
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As we have shown in Subsections 5.2.3 and Subsection 6.3.1 the objectives must be 
defined according to the desired values of the attributes of the object types. The added 
value of IT in the process of FO is the following. 
(1) The registration of the objectives to be changed, according the Metadata Model on 

Objectives shown in Figure 6.3. This Metadata Model provide the foundations for 
the database schema of the database with the objectives. 

(2) The disclosure of the objectives by publishing these on Internet, together with the 
metadata as defined in the Metadata Model on Objectives. 

Determining the measures is basically an human activity. Though, there may be a 
supporting role of IT in DM, depending on the kinds of measures needed for the Change 
Process. Two examples of  the added value of IT in DM are the following. 
(1) The elaboration of financial resources, that are required for the Change Process: 

from spread sheets to software packages for financial analysis. 
(2) The elaboration of the resources to be used in the Change Process:  

(2a) databases with figures on best practices; and  
(2b) databases and software for bench marking). 

7.1.3 IT and the Indicator System 
In Subsection 6.3.2 the metadata models for the Indicator System are described. These 
metadata models give the starting point for the actual architecture of the Indicator 
System. The architecture of the Indicator System is elaborated in Chapter 8, in order to 
specify the E-Datacapture System.  

In this subsection we restrict ourselves to the added value of IT in the presentation of the 
indicators (see Subsection 6.3.2). For this part the Metadata Model on Presentation 
(Figure 6.5) may be considered as the foundation for the structure of the indicator 
database. The  database itself143, and the following kinds of software are in particular 
relevant for the presentation of the indicators. 

(1) Software to avoid disclosure of privacy sensitive data. In particular the National 
Statistical Institutes put much effort in the research on this kind of software. An 
example is the development of ARGUS, software developed by Statistics Netherlands 
to hide the cells in which data are confidential (see, e.g., Hundepol, 2003).    

(2) Software for the selection of the appropriate indicators based on well defined 
criteria. Whereas in the past software has been developed for the selection of 
indicators based on criteria, nowadays standard software is available, in particular 
related to Internet. The challenge for the integration of this kind of software in 
EBPM is not the availability of the software and the hardware, but the 
standardisation of the metadata144. In all kinds of application fields metadata 
definitions are developed in this respect145. 

(3) Software for the presentation of the Indicators on Internet. 
                                                        
143 ) Including all the supporting software for maintaining content, structure and IT environment. 
144 ) Developments on the development of the Semantical Web aim at the construction of metadata frameworks to 
achieve automatically interpretation of data between computer. 
145 ) Examples are XBRL in the area of financial reporting. A more general proposal for standardisation in the 
presentation of statistical data is “the Statistical Data and Metadata Exchange initiative of BIS, ECB, EUROSTAT, IMF, 
OECD, UN and the World Bank. The initiative aims at a more efficient  process for exchange and sharing of data and 
metadata by defining common e-standards in the field of statistical information (see, SDMX, 2004). 
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As a part of the METANET project146 the use of metadata systems for the statistics has 
been elaborated (http://www.epros.ed.ac.uk/metanet/). We refer to the results of the 
METANET project, in particular as far as the metadata are concerned needed for the 
dissemination of statistical figures (e.g., Sundgren, 2003). The viewpoint of the 
statisticians is in this respect identical to ours by presenting the statistical figures as 
unambiguous data, accompanied by metadata to assure that the presented data are 
meaningful. 

7.1.4 IT in M&A 
In M&A, the data on the objectives, the metadata on the indicators and the measured 
values are analysed. In this analysis models may be used, in which data on past 
experiences and the new data are combined.  

The complexity of the models used in M&A depends on the relevant issue in the policy 
area. In the Moroccan project on measuring the effects of policy in stimulating IT (see 
Section 4.4) an example of a rather simple model in this respect is the determination of 
the grow in the use of Internet in a defined period. In this model the complicating factor 
may be that not only the grow in the use itself but also the kind of use may be of interest 
for the policy evaluation.  

More complicated models are needed to support the analysis of the added value on the 
economy as results of the stimulation of IT in SMEs. In the course of the time, many 
factors influence the economical situation. So, the added value of the policy measures in 
stimulating IT may be difficult to analyse in this case. 

Examples of complex models are (1) on macro level the National Accounts (see, e.g., 
Don and Verbruggen, 2006) and (2) on micro level micro economic simulation models 
(see, e.g., Oropallo and Roberti, 2004). The use of these models is not possible without 
IT. The computational capacity of the computer and the storage of big volumes of data 
are necessary to achieve the results. 

The quality of results of the models depends highly on quality of data. Basically data 
describing the properties of the objects) should be used that are measured and stored for 
the same objectives as the one that is evaluated.  

So far we gave a few examples of models that may be used in M&A. Although the real 
contribution of IT in M&A depends on the specific situation in the EBPM process, we 
consider the following developments in IT as relevant in M&A.  
(1) Computerised simulation  models, to provide estimates of outcomes.  
(2) Distributed databases and grid computing, to give access to data in a distributed 

environment; 
(3) Data fusion and statistical matching methods, to compare and merge data from 

different sources; 
(4) Use of GIS (Geographical Information Systems), to provide data of objects in 

reality (e.g. on: road, coast lines, traffic, buildings) at different moments in time 
(Wastell, 2006; King and Kraemer, 1992). These data may be used in the context 

                                                        
146 ) METANET stands for Metadata Network of excellence, an initiative in the Information Society Technology 
strand of the EU fifth framework R&D programme. 
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of the policy measures to be evaluated, when (a) the situation before and after the 
policy implementation is measured and (b) the effects of the policy measures can 
directly be related to the changes. 

(5) Use of IT standards for the syntax of the data to improve the exchange of data 
between heterogeneous systems. 

(6) Use of Internet and Web services to facilitate the transport of the data.147 

7.1.5 Section conclusions 
In this section the first step in answering RQ3 has been set. We answered the following 
question: “Which parts of the EBPM process are appropriate for integrating IT in the 
process.” Starting with the conceptual architecture of EBPM for each of the parts the 
possible contributions of IT have been determined. 

From this section we may draw the following four main conclusions.  

(1) IT plays a role in every part of the EBPM framework. Even in EBDM IT may 
support the (human) decision process considerably. 

(2) The Metadata Models presented in Chapter 6 may be considered as the foundations 
for the databases in Formalising the Objectives, Indicator System and Modelling and 
Analysis.  

(3) The quality of the data (as representation of objects in reality) is of utmost 
importance for the success of the use of IT in EBPM. 

(4) Upcoming technologies such as Internet and XML provide standards that contribute 
to an effective integration of IT in EBPM. 

7.2 Four critical success factors 
In the second step of the process of answering RQ3, we formulate four critical success 
factors for the application of IT in the parts of EBPM. The application of IT in 
administrative processes is not always successful. The reasons may differ from case to 
case, but we know from experience that computers have two main advantages: (1) they 
are very fast in calculating alternative rules and (2) they have an incredible capacity to 
store data. May be, the main disadvantage of the use of IT is that it is programmed by 
people and so people decide what the rules are and what the data should represent. As we 
have argued in Chapter 6, the decisions on the representations of the data depend on 
more than just assuming that there exists only one reality148.  

The first critical success factor, viz. the formalisation of rules and metadata as 
prerequisite for the application of IT in EBPM, is discussed in Subsection 7.2.1.  

In Subsection 7.2.2 we consider the second critical success factor, viz. the practical use 
of the databases that may contribute to the different parts of EBPM.  
                                                        
147 ) See also Ramprakash and Stol (2005a). 
148 ) The creation of a reality by using and trusting computer models, whereas people do not understand the 
underlying reality was, according Tilmant (CEO ING), one of the main reason for the current financial crisis. In a 
congress at the University of Tilburg (September 25, 2008) Tilmant voiced that: “Computer models never can 
imitate the real situation. Never trust these computer models anymore.” (Translation HS.) (Source:  Trouw, 2008. 
See also http://www.tilburguniversity.nl/ebc/thorstenbeckintrouw.pdf). 
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Subsection 7.2.3 treats the third critical success factor, viz. the use of the data by the 
policy makers. The policy makers tend to search in the databases for the confirmation of 
their own arguments. If the policy makers would agree on the metadata as far as the 
relevant parts of the EBPM process are concerned, an important critical success factor 
for the use of IT is fulfilled. 

Subsection 7.2.4 deals with the fourth critical success factor by emphasising once more 
on the importance of the use of a complete set of metadata when we use data in the 
various parts of the EBPM process. This holds not only for the use of the data by the 
policy makers but also for the data representing the outcomes to justify the policy. 

Subsection 7.2.5 provides the section conclusions. 

7.2.1 Formalisation as prerequisite 
Automated processes represent formalised procedures and databases contain formalised 
representations of reality. If IT is applied on parts of reality that are not formalised, they 
will be formalised after the application of IT. Examples in industrial organisations are 
the ERP systems that may imply reorganisations of warehouses, production processes, or 
even product types. 

Application of IT in EBPM may result in formalisation of concepts and terms. This 
phenomenon has its advantages and disadvantages. The main three advantages are the 
following. 
(1) Formalisation reduces complexity. 
(2) Formalisation may improve the efficacy of the control of the process. 
(3) Formalisation may cause more efficiency in the process control. 

In contrast, we face the following main three disadvantage. 
(1) More inflexibility in the parts of reality that are formalised (see also Subsection 

7.3.2). 
(2) Parts of reality may be formalised from one point of view (policy area), whereas 

from another point of view (a) no formalisation, or (b) another formalisation is 
preferred. 

(3) Increasing chance of deviation between the representations in the databases and the 
reality (in case the reality is not adapted). 

Considering the characteristics of the different parts of the EBPM and the possible use of 
IT (see Section 7.1) we may expect the following, as far as formalisation is concerned. 

(1) EBDM is to be considered as a process that cannot be formalised (see, e.g., 
Subsection 2.3.4 and 2.3.5). 

(2) The formalisation of the objectives is necessary to obtain the basis for the 
transparency and the measurement. 

(3) Formalisation in the Indicator System is necessary as far as the databases (see 
metadata model in Subsection 6.3.2) are concerned.  

(4) In the M&A process, the relation between reality and the processes represented in 
the models should be transparent. It is not relevant to discuss formalisation of reality 
on a macro level as an outcome of EBPM, in the context of this thesis. 
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Formalisation should always serve an objective and may only be considered (1) in a 
broad perspective149 and (2) on the long term150.  

Interesting in this respect is the standpoint by Van Engers versus the vision of Van den 
Herik on the role of computers in law. Van den Herik (1991) predicts that the computer 
in tens of years will be able to dispense justice. He takes as starting point the current 
situation and uses the strength of the computer to investigate the possibilities to automate 
the more or less standard parts of the jurisdiction151. In contrast, van Engers (2004) 
considers the jurisdiction as a subject on which design methods can be applied, so that 
(designed) parts of the jurisdiction may be automated. Van den Herik uses the formalised 
parts to elaborate on, whereas van Engers formalises certain parts in order to make them 
appropriate for automation.  

7.2.2 The content of the databases 
The relevant databases in EBPM consist of representations of properties of objects and 
their mutual relations. As we have argued before (Subsection 3.2.1 and 6.2.2) the 
objectives of observing reality determine the content of these representations.  
To improve the efficiency of the governmental administration and lower the 
administrative burden (see e.g., OECD, 2008, and Nijsen, 2003) we see the following 
tendency. 
(1) Combining data and use data that are stored for other objectives, than the present 

one.  
(2) Harmonising the meaning of data by using standard nomenclatures. 
(3) Coupling databases to obtain added information from other perspectives than the 

original ones. 

Generally, these developments may have the positive influence aimed at. Nevertheless, 
misinterpretation and therewith lack of transparency may be a natural conclusion when 
data not dedicated to the specific policy measures, are used for justification of the policy. 

7.2.3 The use of the data by policy makers 
In Subsection 2.2.3 and 5.2.4 we distinguished two different roles of the government: (1) 
representing the Political System and (2) responsible for the Change Process.  

In the first role, the government (1) creates data on objectives, (2) uses data on the state 
of the art in Society, and (3) creates data as justification for the implementation of the 
policy measures. 

In the second role, the government (1) changes the reality, (2) observes the reality, and 
(3) creates data on the state of the art in Society. 

In both roles government may be aware that the data are representations of reality, and 
arise from observations on reality. Above we drawn attention on the different use of the 
                                                        
149) Formalising a part of reality for one unique goal may reduce the possibilities for an objective, aimed at from 
another point of view. 
150)  Once formalised (and followed by that automated) makes changing in practice very difficult, especially when 
the relevant part is integrated with other parts that are formalised. 
151) By using general procedures also non standard parts may be automated in the (data driven) approach that Van 
den Herik proposes. 
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data by government. We may summarise this use of the data according to the parts of the 
EBPM process, in which they are used. : 

(1) in the definition of the objectives,  showing the desired situation in reality, and their 
relevant context (see also Figure 2.7); 

(2) in the Political System, for (a) EBDM, (b) coordination between policy areas, and 
(c) consultation with parties concerned. 

(3) in the Change Process, for control of the implementation of  the policy measures by 
the Authorities. 

(4) for justification of the implementation of the policy measures. 

The use of data for different purposes may lead to the following three statements for a 
successful use of the data. 

(1) Using IT for storage and disclosure of data improves the transparency if the different 
stages are addressed and original data are not changed because of “improved” 
insights into reality.  

(2) As soon as data are established as starting point in one of the stages of the PMP they 
may be  stored and presented. Mixing up data from different stages in the PMP may 
frustrate the transparency of the PMP and the quality of (EB)PM. 

(3) Metadata are an integrated part of the data. 

7.2.4 The metadata 

A thorough set of metadata accompanying the data on (1) objectives, (2) changes in the 
real world, and (3) outcomes of EBPM may prevent selective perception of reality by 
policy makers. Even more, use of adequate metadata may provide transparency of the 
PMP for the citizens and other interested parties in Society.  

Differences between the meanings of data referring to the same objects can only be 
clarified by using correct and complete metadata (content, environment, and time) 
together with the data themselves152.  

In Section 6.3 we introduced our metadata models for the relevant parts in the conceptual 
architecture of EBPM. Following the specification described in the metadata models, by 
applying them in the database schemas of the relevant databases is the fourth critical 
success factor for the application of IT in the EBPM framework that contributes to the 
quality of the PMP. 

                                                        
152 ) Discussions on (1) separating metadata from data, or (2) joining metadata with data, are not relevant in this 
respect. The only prerequisite is that no data are published or formally stored in the context of EBPM without the 
relevant metadata.  
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7.2.5 Section conclusions 
In this section the second step of answering RQ3 has been set. We described the main 
critical success factors for the application of IT in the parts of EBPM. In particular, the 
requirements for (1) the construction of the databases and (2) the use of the data were 
emphasised.  

The following four main conclusions may be drawn considering the relevant critical 
success factors.   

(1) Formalisation is a prerequisite for applying IT in EBPM. 

(2) Applying IT in EBPM may be successful if the consequences of the formalisation as 
prerequisite are understood, by carefully weighting the advantages and 
disadvantages. 

(3) The users of the data in the EBPM process may consider the content of the databases 
in the context of their original objectives. 

(4) Data do not have a meaning in EBPM without accompanying relevant metadata. 

7.3 Integration or systematic support 
The third step of answering RQ3 elaborates on the integration of the IT in the different 
parts of EBPM. The use of IT in EBPM is described in Section 7.1. In Section 7.2 we 
provided four critical success factors for the use of IT. This subsection discusses the 
appropriate degree of integration of IT within and beyond the borders of the parts of the 
EBPM. 

Subsection 7.3.1 gives an overview of the advantages of integration of IT in EBPM. We 
discuss the integration conceptual as well as technological. Subsection 7.3.2 provides an 
insight into what the results of integration of IT might be. We will do so, by introducing 
the relation between flexibility and the integration. Subsection 7.3.3 substantiates why 
loosely coupling of the cooperating parts of the EBPM is preferred above fully 
integration, so that IT contributes to well balanced and coordinated EBPM. Subsection 
7.3.4 provides the section conclusions. 

7.3.1 Advantages of integration 
In the context of this thesis we mean by integration: information system integration. 
System integration153 is the bringing together of the component subsystems into one 
system and ensuring that the subsystems function together as a system. We will apply 
the concept of integration in EBPM on two levels: (1) conceptual and (2) technological.  

On conceptual level system integration is the process of linking together parts of the 
information system functionally. On the technological level, system integration is the 
process of linking together different computing systems and software applications 
physically.  

                                                        
153 ) See http://www.wikipedia.org/wiki/System_integration 
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We distinguish two kinds of integration: (a) vertical integration and (b) horizontal 
integration (see, e.g., Stol, 1990, pp 94-97). Vertical integration is the process that 
arrives at information systems that are relevant for one organisation (or one policy area). 
Horizontal integration is the process that arrives at an information system that contains, 
maintains and processes  representations of related object types.154  

In Table 7.2 we describe the meaning for EBPM from the combined viewpoint of (1) the 
technological and conceptual level and (2) the concepts of vertical and horizontal 
integration on EBPM. 

 
 Vertical Horizontal 
Technological Interoperability within (issue 

of) policy area. Emphasis on 
standards used for 
communication, processing, 
and storage. 

Interoperability between applications and 
databases that address the same (groups of) 
objects. Emphasis on standards (physical 
and syntax) used for data representations 
in communication, processing, and storage. 

Conceptual Integration of the parts in one 
EBPM situation.  
 
 

Integration of the parts in EBPM that 
belong to different EBPM situation, but 
have the same (groups of) objects as target. 

Table 7.2: Integration in EBPM. 

The main three advantages of horizontal integration155 are the following. 
(1) No redundancy in storage of data. 
(2) Less cost in maintaining the content of the databases. 
(3) Less administrative burden for enterprises and citizens. 

The main three advantages of vertical integration156 are the following.  
(1) Better coordination between the parts in the integrated system.  
(2) Fast elapsed time for the whole process. 
(3) Relatively low cost in developing and maintaining the system. 

An example of horizontal integration (technological and conceptual) is given in 
Appendix B3. In this appendix an experience in Slovenia is described in which originally 
four forms (for TAX, Social Security, Statistics and Health) with respect to the citizen, 
have been merged into one. 

An example of vertical integration (technological and conceptual) is the development of 
the Monitoring and Evaluation System for the evaluation of  the ICT policy in Morocco. 
This experience is described in Section 4.4. 

                                                        
154 ) There are situations in which horizontal and vertical integration are even combined. A recent example in the 
Netherlands is the combination of the execution of TAX legislation and the social security (UWV) legislation by the 
TAX -authorities, the so called WALVIS-project (see, e.g., Ministry of Finance, 2005). 
155 ) See also Galbraith (2002): horizontal processes and integrating roles in organisations. 
156 ) See also Galbraith (2002): vertical processes and integrating information systems. 
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7.3.2 Results of integration 
The results of integration look positive at a first glance. Though, there is a drawback of 
integration. This drawback applies for horizontal as well as for vertical integration. The 
two main disadvantages of integration are the following. 
(1) Integration may cause complexity by combining processes on and registrations of 

the same objects. 
(2) Decisions about integration of parts of automated information systems have still 

their effects on the content and structure of the information systems (tens of) years 
after that decision. Because of the increased complexity it is then hardly possible to 
understand afterwards what the arguments for integration were initially.  

(3) Integration may lead to inflexibility of the system as a whole. One of the steps to 
arrive at an integrated system is formalisation and standardisation. In Subsection 
7.2.1, we analysed the advantages and disadvantages of these steps.  

Flexibility and information systems are often associated with each other in the context of 
business performance (see, e.g. Gebauer and Schober, 2006, and Kinnon, Grant and 
Cray, 2008). In the context of EBPM, we give the following definition of flexibility from 
the perspective of the systems theory157. 

Definition 7.1: Flexibility 
 
 
 
 
 
 
So, if we use the term flexibility in our context we consider EBPM as flexible when it is 
able to adapt itself easily to changes in the real world. Understanding the character of 
EBPM as described in this thesis it is clear that flexibility is important. The real world 
changes everyday and EBPM reflects parts of reality to provide transparency of the 
PMP.  

The combination of increasing complexity and inflexibility of the system as a result of  
integration may be a major argument to be very careful or even reluctant in applying 
measures that lead to integration of (parts of) systems.  

7.3.3 Loosely coupling and implementation  
Loosely coupling of parts of cooperating parts of systems may lead to a solution for 
some of the disadvantages of the integration mentioned in Subsection 7.3.2. Our 
definition (adapted from Hagel, http://www.johnhagel.com/view20021009.shtml) gives a 
good insight in the meaning of loosely coupling in the context of EBPM. 

                                                        
157 ) See http://en.wikipedia.org/wiki/Flexibility 

The flexibility of a system is related to its adaption to a new environment or its
resilience in recovering from a shock or disturbance. Individuals within an
organization also demonstrate flexibility with their ability to adapt to the environment
or troubleshoot while in the field.
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Definition 7.2: Loosely coupling 
 
 
 
 
 
 
 
 
Our conceptual architecture of EBPM has provided the interfaces between the IUs and 
nfHAs that we distinguished in EBPM. The interfaces have been designed so that the 
interrelations between the parts are minimal. The first step in the creation of loosely 
coupling has been set by using the design methods presented in Chapter 3.  

In particular, in EBPM the human factor plays an important role; two of the parts in the 
conceptual architecture of EBPM are nfHAs. Although IT may contribute to these nfHAs 
(see Subsections 7.1.1 and 7.1.2) integration of IT in these parts are not recommended. 
The advantages of integration described in Subsection 7.3.1 will not compete 
successfully with the disadvantages described in Subsection 7.3.2. The integration 
between IT components in EBPM is only possible if the interfaces are formalised. 

In the implementation of the conceptual architecture of EBPM (1) the interfaces should 
be controlled and maintained as loosely couplings, (2) within the nfHAs integration of IT 
should be avoided, (3) within the IUs of EBPM vertical integration has advantages and 
(4) between similar parts of different EBPM processes horizontal integration may be 
considered. 

7.3.4 Section conclusions 
In this section the third step of answering RQ3 has been set. We answered the question 
of how to integrate the IT means in the different parts of EBPM. The pros and cons of 
the integration of IT and the optimal  contribution of IT were discussed. 

From this section we may draw the following three main conclusions.  

(1) Integration of IT within and between EBPM processes has advantage in terms of 
efficiency and efficacy of the processes. 

(2) Unintended effects of integration may be inflexibility and uncontrolled complexity. 

(3) The performance of the EBPM, considered as an information system, is optimal, by 
(a)  loosely coupling between the IUs and nfHA, (b) reluctance in integration of IT 
parts in nfHAs, and (c) well considered implementation of horizontal integration 
between EBPM processes. 

Loosely coupling  of systems is an approach to designing interfaces across parts of a
system to reduce the interdependencies across parts or components – in particular,
reducing the risk that changes within one module will create unanticipated changes
within other modules.  This approach specifically seeks to increase flexibility in
adding modules, replacing modules and changing operations within individual
modules. 
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7.4 Conclusions on RQ3 
In this chapter I answered (step by step) RQ3: How can IT contribute in the different 
steps of the EBPM process? 

The first step answered the question of which parts of the EBPM process are appropriate 
for integrating IT in the process. In the second step four critical success factors for the 
application of IT in the parts of EBPM are formulated. In particularly the requirements 
for (1) the construction of the databases and (2) the use of the data, were emphasised. In 
the third step we answered the question of how to integrate IT in the different parts of 
EBPM, considering the pros and cons of integration of IT solutions beyond the borders 
of the parts of EBPM. 

From the results described in the chapter we may draw the following three main 
conclusions on RQ3. 

(1) The rationalisation of the EBPM process, eventually leaded to the EBPM 
framework, enables the use of IT in all the parts of the policy-making process, even 
in the EBDM process. 

(2) The integration of IT in the policy-making process can be achieved by applying IT 
in information systems that are designed in an information systems architecture in 
which the cooperating parts of the policy-making process are incorporated.  

(3) The use of Internet as a mean for (1) data capture, and (2) for representing the 
objectives and the results of the policy making process is achievable. 
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8 E-capture and EBPM  
In this chapter we address RQ4: What are the characteristics of an information system 
that will collect the data representing the outcome of the EBPM?  

We will start this chapter by positioning this data collection system that we will 
henceforth  call “E-capture System”. In Figure 8.1 we recall the conceptual architecture 
of EBPM (see also Figure 5.4), in which the position of the E-capture System is 
indicated. The E-capture System is a part of the Indicator System (bottom right in Figure 
8.1). The Indicator System is the IU in the conceptual architecture of EBPM that fulfils 
the task of  the creation of the indicators concerning the state of the art in the Object 
System of Interest (see Subsection 5.2.7). 

 
Figure 8.1 : Conceptual architecture EBPM with the E-capture System. 

 
The E-capture System fulfils the requirements of a monitoring system to verify the 
outcomes of the EBPM process. These results can, for their part, be used as basis for 
future decision making (see also Chapter 5). 

Section 8.1 presents the conceptual architecture of the Indicator System, using the 
models that are discussed in Chapter 3. This section aims at determining the position of 
the E-capture System in the Indicator System. In Section 8.2 the E-capture System is 
described in a general way. The different parts are briefly discussed: (1) the 
questionnaire describing the data to be captured, (2) the different kind of questionnaires 
and the means to represent the questionnaire, (3) the control part of the E-capture 
System. Section 8.3 elaborates on the requirements of an E-capture System. These 
requirements follow (1) the place of the E-capture System in EBPM, (2) the state of the 
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art in the IT concerning E-capture, and (3) my experiences in Europe and Africa on this 
subject. The experiences in E-data capture, concerning (1) the TELER project, (2) the 
DATAMED -project, (3) the E-CORE project and (4) CODACMOS, are summarised in 
Appendix B. Finally, in Section 8.4 conclusions are drawn on the characteristics of an 
information system that will collect and present the data representing the progress and 
eventually the objectives achieved. 

8.1 The conceptual architecture of an Indicator System 
This section presents a conceptual IS architecture for a system to create indicators on 
developments in the real world.  

Subsection 8.1.1 describes the activities performed in the Indicator System. The 
activities and their mutual connections are presented using the Activity Scheme (see 
Subsection 3.1.3). Subsection 8.1.2 shows the control of the data-capture process, using 
the Control Paradigm (see Subsection 3.1.4). In Subsection 8.1.3 the object model and 
data model of the Indicator System are described according the Bachman-diagram 
modelling method, as described in Subsection 3.1.5. The conceptual architecture of the 
Indicator System is described in Subsection 8.1.4. The section conclusions on the 
architecture of the Indicator System are formulated in Subsection 8.1.5. 

8.1.1 The activity scheme of the Indicator System 
Figure 8.2 presents a set of connected activities, showing the process of collecting data 
from enterprises158, in order to produce indicators about reality. We use the 
representation presented in Subsection 3.1.3 as a part of the Activity Analysis in the 
ISAC method (Lundeberg, 1981): the A-scheme. To improve the readability we use a 
square for the processes in the scheme instead of a dot. Below we explain (1) the datasets 
and (2) the processes, represented in the scheme.  The datasets are indicated by a number 
followed by a character, the processes are just numbered. 

On the top of Figure 8.2 we see the datasets that provide the input for the activities of the 
Indicator System:  
(1) the existing datasets (0A) and their accompanying metadata (0B); 
(2) the required indicators (1A); and 
(3) the business data (2A) 

Below we describe briefly the processes (squares in Figure 8.2) with their input and 
output datasets. 

The input for the activity, deriving survey method (3) are: 
1A: the required indicators on reality (e.g. because they are needed in the EBPM 
process), and 0B: the metadata on the existing datasets.  
By the deriving the survey method the following output datasets are produced:  
3A: metadata on the datasets to be selected from the existing datasets; 
3B: specification for questionnaires, and; 
3C: specifications for the survey.  

                                                        
158 In the conceptual architecture of the Indicator System we take the Enterprise as source for the data capture.   
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The questionnaire specifications are used in the questionnaire design (4) to determine 
the output dataset the questionnaire type for the relevant survey (4A) 

 
Figure 8.2 : Activity scheme for Indicator System. 

The selection of datasets (5) has as input the existing datasets (0A) and the metadata on 
data sets to be selected (3A). The output dataset of this process is dataset 5A: Selected 
datasets for calculation of indicators. 
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The specification for the survey (the sample specifications: 3C) are used to select the 
businesses (6) using the business data representing the population (2A). The output 
dataset of this process is subset business data (6A). 

The specification of the questionnaire type (4A) and the subset business data (6A) serve 
as input datasets for  the assignment of the questionnaire type and sending the 
questionnaire (7) to the businesses to be addressed. The questionnaire for the businesses 
is provided as output dataset (7A). 

The businesses fill their questionnaire (8), sometimes after a reminder (9B), and send the 
answers on the questions (8A) to the collector of the data.  

The collector of the data (the responses on the questionnaires: 8A) processes the 
responses (9). The output datasets are: tables with data on reality derived from the 
responses (9A), and reminders (9B; see process 8). 

The calculation of the indicators (0) takes place, based on the following input datasets: 
1A: the specifications of the required indicators; 
5A: the selected datasets for the calculation of the indicators; 
9A: tables with data on reality. 
The required values for the indicators (0C) is the output dataset of this process. 

8.1.2 The control of the Indicator System 
The data-capture process as such starts with the assignment of the questionnaires to the 
respondents (activity 7 in the A-scheme in Figure 8.2) and ends with receiving the 
responses on the questionnaires (part of activity 9 in Figure 8.2).  

The data capture process requires specific control, because the administrative burden on 
the businesses should be kept as low as possible159). In Figure 8.3 we present the control 
paradigm for the control of the data-capture process. The method used is described in 
Subsection 3.1.4 and is derived from de Leeuw (1982).  

The objective of controlling the data-capture process is minimising the administrative 
burden on the enterprises. In the case description of the best practices in administration 
in Europe (Subsection 4.2.1) the means to minimise the burden have been described. In 
this case, we emphasise on the content of the questionnaires of the data collectors. For a 
minimal administrative burden, the questionnaires (input for the CS) may fulfil certain 
requirements: (1) no overlap in questions, (2) the same metadata used for the same 
variables, and (3) standardisation of nomenclatures used in the questionnaires. The 
requirements on the content of the questionnaires can be considered as control measures 
directed to the environment, from the perspective of the controlling system: the data 

                                                        
159 ) The necessity of lowering the administrative burden on the enterprises has been emphasised by country and EU 
politicians, because of the costs of administrative obligations for the business sector as well as the quality of the 
responses.  The TELER project, the DATAMED project and the CODACMOS  project (see chapter 4) are directly 
connected to lowering the administrative burden for the enterprises, by introducing EU-wide methods. Also on 
country level (e.g. E-CORE in Slovenia and “Elektronische HerenDiensten” (EHD) in the Netherlands) the 
government encourages measures to lower the burden on the enterprises, caused by administrative obligations. 
Lowering the burden may happen by (1) avoiding overlap in questions asked by different data collectors, (2) 
simplification of legislation, (3) combining collected data, and, (4) reuse the results (Nijsen, 2003). 
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collectors should be persuaded to adapt their questionnaires according to the objective of 
the CS.  

The control measures towards the CS consists of (1) clarifying the objectives of the 
questions asked for and (2) sending reminders. Data on the progress of the data capture 
inform the controlling system on the progress and on possible disturbances in the process 
such as inconsistencies and overlaps in questions asked for in the questionnaires. 
 

 
 

Figure 8.3 : Control of data capture process. 
 
The Data Collector cannot control the data-capture process autonomously, unless there is 
only one data collector, capturing data from enterprises. This means that an independent 
organisation unit may be assigned for the coordination of the data capture concerning 
well defined parts or aspects of the real world160. 

8.1.3 The object model of  the Indicator System 
The main objective of the Indicator System is to collect data about reality. One of the 
means is obtaining data from the population of enterprises to be able to address them in a 
survey. In Figure 8.4 the object model of the Indicator System is shown.161) In the upper 
part of Figure 8.4 we see the object model of the Business Register162, as a part of the 
Indicator System (see Figure 8.1 for the connection between the Business Register and 
the other parts of the Indicator System).  
                                                        
160 ) See also the case described in Section 4.4.  
161 ) In this context, showing the object model before the derived data model gives  no additional information. The 
observed system is an information system, the object types represented are data types themselves. So, where 
formally an indicator represents an attribute of an object type (such as average turnover of medium size enterprises 
of a certain kind of activity), the indicator is seen as a data type, related to the other data types of interest for the 
Indicator System. 
162 ) Although occurrences of the data provider and/or observation unit might be the same as occurrences of the 
object type enterprise, no relation is made explicitly between the object types involved. The reason is that the 
registration of data from these object types is performed with different objectives. 
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Besides the Business data model, three related parts are distinguished:  

(1) the specifications of the questionnaire types by the data collectors (metadata on the 
questionnaire); 

(2) the questionnaire itself, related to the observation unit163), and the responses on the 
questions; 

(3) the data item values (referring to <object type, value, time reference>, needed to 
calculate the indicator), the indicators and the algorithms to calculate the indicators 
from the data item values. 

 
Figure 8.4 : Object model for Indicator System. 

 

                                                        
163 ) The observation unit is defined as the part of the business from which data are asked. The data provider is the 
business that is addressed to provide the data from the observation units. Often the data provider is the same as the 
observation units. An example where data provider and observation units differ are complex organisations with a 
holding company and one or more levels of interrelated businesses. 
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8.1.4 The conceptual architecture of the Indicator System 
Considering the three models, relevant for the construction of the architecture of the 
Indicator System, we define the following IUs.  
(1) The Business Register. This IU is determined by the following characteristics:  
(1,a) it is a separate part in the activity model;  
(1,b) it has no overlapping controlling mechanisms with other parts of the Indicators 

System;  
(1,c) the object model has a controlled overlap with the object model of the Data 

Capture part.  
(2) The Questionnaire design. This IU is determined by the following characteristics:  
(2,a) it is a separated part in the activity model; 
(2,b) it has no overlapping control mechanisms with other parts in the Indicator System; 
(2,c) it has no overlapping parts in its object model with object types of one of the 

object models of the other parts of the Indicator System. 
(3) Data Capture. This IU is determined by the following characteristics:  
(3,a) it is a separate part in the activity model;  
(3,b) it has its own controlling mechanism that is dominating for the other parts of the 

Indicator System as far as the collection of data on enterprises is concerned;  
(3,c) it has no overlapping parts in its object model with object types of one of the 

object models of the other parts of the Indicator System. 
(4) Production Indicators. This IU is isolated from the other IUs and obtains 

unambiguous inputs and produces well defined outputs. 

The three models and the four IUs compose the conceptual architecture for the Indicator 
System. Here we should understand that (implicit) assumptions have been made on 
standardisation. Complying with the assumptions is a condition for the realisation of the 
conceptual architecture. It should be considered as on of the principles guiding the 
design of the components of the architecture (i.e., the IUs and their  relations), according 
the definition of the architecture (cf. Definition  3.7). 

 
Figure 8.5 : Conceptual architecture for Indicator System. 
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Figure 8.5 shows the conceptual architecture of the Indicator System. The implicit 
assumptions on standardisation include: 
(1) standardisation of metadata definitions on different levels164 by stakeholders (see 

also Chapter 6); 
(2) standardisation of business register for all data collectors involved165; 
(3) unambiguous rules for derivation of the indicators from the data items. 

8.1.5 Section conclusions 
In this section we clearly defined the place of data capture as a part of the Indicator 
System. From the results described in this section we may draw the following two main 
conclusions. 

(1) The Indicator System consists of four parts: (1a) a questionnaire design, (1b) the 
data capture, (1c) the business register, and (1d) the production of indicators. 

(2) The data capture part can be isolated of the other three parts of the Indicator System 
under the following conditions: (1a) standardisation of metadata for all data 
collectors, (1b) standardisation of the population for all data collectors, and (1c) 
unique determination of derivation rules for indicators.   

8.2 E-capture in the model 
In this section the E-capture System is described in a general way. There are at least two 
parties involved in the data-capture process: (1) the data collector, responsible for the 
collection of the data and publication of the results166 and (2) the respondents responsible 
for providing the data.  

Using Internet as a carrier for the data means that we have to take into account the state 
of the art of the technological infrastructure at the data collectors’ site as well as the 
technological environment that we can expect at the respondents’ site. 

In Figure 8.6 the most relevant elements of the infrastructure of the data provider and the 
data collector are shown, as far as the data collection process is involved. The data 
collector has its (statistical processing) information system to produce indicators based 
on the data collected from the data providers. The data collector also produces its 
questionnaires, standard classifications and register of respondents. 

The data provider has its own ICT environment, in which the availability of Internet 
connections play an important role in the data collection process. The systems of the data 
provider and the data collector communicate by so called Web services.167 The Internet 
is used as carrier of the messages.  

                                                        
164 ) Syntax, semantic as well as pragmatic level. 
165 ) The consequence is that all data provider should define the enterprises and their attributes (structure, size class, 
kind of activity, etc) in the same way. 
166 ) For this task, sometimes two independent organisations are responsible: intermediaries for the collection of data 
(e.g. branch organisations) and institutions for the publication of results (e.g., Statistical Offices). 
167 ) Less sophisticated communication means are: using e-mail. 
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The Internet server should not be integrated within the technological infrastructure of the 
data collector, for security reasons. The advantage of the Internet is the openness and 
free accessibility. However, Internet gives also the possibility for unauthorised use and 
access. This is the reason for the recommendation to unlink the Internet environment 
from the internal infrastructure. 

 
Figure 8.6 : Internet and a Data-capture System.  

 
The requirements for the respondents should be minimised and standard software should 
be used, to cover as many respondents as possible with the data capture system.  

The main requirements for the data transport over the Internet are: 
(1) availability of software to be sure that the intended parties are communicating with 

each other; 
(2) security of the data; 
(3) the format of the data should be easy to transform to the format required by the 

(statistical) information systems of the data collectors. 

In the following subsections we elaborate on the different parts of the Data-capture 
System. Subsections 8.2.1 describes some relevant issues concerning the questionnaire, 
developed by the data collector.  In Subsection 8.2.2 different kinds of questionnaire are 
reviewed from the perspective of the data provider. The control of the Data-capture 
System is briefly discussed in Subsection 8.2.3. 

8.2.1 The questionnaire 
The questionnaire contains all metadata necessary to collect the relevant data. So it 
should specify the objects to be measured, the attributes, indication for the time or period 
of the measured data, etc.  

The questionnaire consists of Questions (Qs) and metadata belonging to these Qs. Most 
often a Q refers to an attribute of an object type, e.g., birth date of a person, number of 
certain product types in stock.  
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Important168) metadata of Q are the following.  
(1) The definition of the Q, with a reference to the object type it refers to and the 

attribute on which a value is expected as an answer.  
(2) The name and presentation of Q in the questionnaire. 
(3) The format of the value expected as answer on Q. 
(4) An indicator if an answer on Q is required or not. 
(5) For a closed Q: a list of possible values for the answers, e.g. a code list to select 

occurrences for possible answers. 
(6) Definition of tables in which code – value combinations can be given (e.g. for 

selected product type, the values for number and turnover)  
(7) The period or time stamp for the measurement of the value expected as an answer. 

In a questionnaire Qs are grouped together in a Question block (QB). In general a QB 
refers to an object type, like an employee. Important metadata for the QB are the 
following.  

(1) The definition of the QB, in which the reference to the real world object type is 
described 

(2) The Qs that are included in the QB. 
(3) The possibility to add the same Q more than once in the QB (multiple row tables; 

e.g., to realise a code – value table). 

For each questionnaire the QBs are ordered according to the structure defined for the 
questionnaire. This order can be different depending on the Questionnaire. 

In a metadata model (see Figure 8.7) all parts of a questionnaire are described (see also 
Section 6.4). In this metadata model all entity types and relations are recorded as 
necessary for the control of the data capture process. The metadata model covers the 
following items.  

(1) The questionnaire referring to a certain period of validity. This means that the 
questions in the questionnaire refer to a certain date (for example the end of a 
month) or to a period 

(2) The period of validity together with the type of questionnaire defines the 
questionnaire.   

(3) The questions, in the questionnaire:  each question refers to one period or one 
reference date and each question should be answered according to defined syntax 
rules. 

(4) An answer to a question can be asked for according to a certain code system (for 
example a standardised chart of accounts or an international product classification). 

For each data provider the data collector maintains a list of the reporting (=observation) 
units and the questionnaire types to be filled in for each of the observation units. 

                                                        
168 ) For certain applications other kind of metadata can be important, like a picture visualising the kind of product 
type meant. 
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Figure 8.7 : The metadata model of the questionnaire. 
 

8.2.2 Different means in e-capture and kind of respondents 
The use of ICT in the data-capture process offers a considerable gain in efficiency. This 
holds not only for the data collector, being for example the National Statistical Institutes 
(NSIs), other Governmental Institutions, or Market Research Companies, but also for the 
respondent.  

In the first place, we should distinguish between the kind of respondents, not only 
because of the differences in survey methods used and specifications of the 
questionnaires but also because of the other kind of ICT equipment available at the 
various respondent categories. Besides the households and the enterprises, we recognise 
the Very Small Enterprises (VSE) as a respondent.169   

In the second place, especially as far as enterprises are concerned, the level of 
standardisation has to be considered, when we are looking for an efficient data-capture 
implementation using ICT.170 In this context, we mean by standardisation: the 
standardisation of the metadata at the respondents themselves and the standardisation of 
the metadata used by the data collectors (harmonisation of the meaning of the questions 
asked for).    

Metadata play an important role in the data capture process. By the increasing role of the 
computer in the data capture process, the use of a correct set of metadata is necessary to 
design and implement an automated data capture system that serves the data collector 

                                                        
169 ) A very small enterprise is considered as a household acting as a producer of goods and services not only for own 
consumption. See, for an overview Stol (1998) and the Deliverables of the DATAMED project.  
170) One of the conclusions of the TELER project was that the choices of the means to be used in the data capture 
process at the enterprises depends on the standardisation of the chart of accounts. These conclusions can be found in 
the final report of the TELER project. 
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and the respondent (Sundgren, 2003). In Subsection 6.1.3 an overview is given of the 
metadata needed on the various levels (pragmatically, semantically, syntax and medium).  

The results of the TELER -project have shown that the enterprises have automated 
information systems in which most of the variables required by the NSIs are stored171. 
Depending on the country and the kind of variables asked for, the information systems at 
the enterprises are structured more or less in the same way. Generally speaking, the 
VSEs do not have automated information systems. Neither do the households.  

The Internet provided benefits for all categories of respondents: 
(1) for the enterprises as a standard for e-communication; 
(2) for the VSEs and the households as a mean to use ICT without the obligation of 

having an in depth knowledge and/or experience in the use of automated information 
systems. 

Examples of the ICT means used in the data capturing process are the following. 
(1) Electronic questionnaires: depending on the media used (WWW (CAWI), laptop 

used by interviewer (CAPI), computer used by telephonic interviews (CATI), 
computer used by the respondent (CASI)); 

(2) Paper questionnaires used in various ways depending on the media used (paper 
combined with data entry (CADI), paper combined with fax, paper combined with 
Optical Character Reading); 

(3) Applying direct connection between information systems at the respondent and the 
NSI, using EDI or e-business-like information systems. 

8.2.3 Control system for e-capture 
The dataflow consisting of the questionnaires and the responses from the data 
collector(s) to the respondents and vice versa should be controlled so that the responses 
can be stored according to the objectives of the data collector. The data collector may 
take the following actions to control the data capture process. 
(1) Storing and maintaining the metadata belonging to the questionnaire and the 

responses (as described in Subsection 8.1.1); 
(2) Maintaining a control system that enables:  

(2a) the selection of the respondents;  
(2b) the sending of the e-questionnaires; 
(2c) the reception of the responses; 
(2d) the storage of the responses; 
(2e) the control of the process. 

An important prerequisite for the selection of respondents is to have and to maintain a 
representative population of the group of relevant respondents. Examples are: a (1) 
database with all inhabitants with relevant properties (e.g., gender, age, region) and (2) a 
database with all enterprises with their relevant properties (e.g., size class, economical 
activity, yearly turnover).  The object of which data are to be collected  is not always the 

                                                        
171) In the TELER project an investigation has been carried out in ten countries on the availability of the automated 
information systems. A detailed report on this issue was the result of the first phase of the project: The user 
requirements. (TELER, deliverable 1) 
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same as the respondent. So, in the control system the data provider (respondent) should 
be registered separately from the “observation unit”  (the object of interest). 

 
 

Figure 8.8 : E-capture Control System in its environment. 
 
Figure 8.8 shows the control system in its environment. The control system (1) obtains 
its input from a questionnaire designer (the metadata on the questionnaire), (2) obtains 
its input of the respondents from the registers,(3) communicates with the respondent by 
different kind of forms: (a) off line, (b) on line, or (c) by adding metadata links from 
stand software packages (e.g. financial accounts) to the metadata of the questionnaire, 
and finally (4) stores sends the responses to the data collector. 

8.2.4 Section conclusions 
In this section we described the parts of the Indicator System that compose the E-capture 
System. We may draw the following three main conclusions from the results described 
in this section. 

(1) Metadata of the questionnaire are of utmost importance for an effective E-capture 
System. 

(2) The kind of  e-questionnaire to be used depends on the kind of data provider. 
(3) The control system for e-capture monitors the flows between the data provider and 

the data collector. 
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8.3 The requirements of an E-capture System 
The requirements of the different parts of an E-capture System are described in this 
section. In subsection 8.3.1. attention is paid to the IT architecture of an E-capture 
System. The requirements for the subsystems of the E-capture System are described in 
the Subsections 8.3.2 (requirements for the data providers’ part), 8.2.3 (requirements for 
the questionnaire designer) and 8.3.4 (requirements for an Internet based Control 
system). The requirements are induced from experiences with an E-capture System 
“SUPERCOLLECT” and experiences in various EU countries as well as in R&D projects 
(see also Section 4.3 and 4.4 as well as Appendix B,  in which some of the field 
experiences are described). 

8.3.1 The IT architecture of an E-capture System 
The basic architecture of the E-capture System is built on three layers: 
(1) The transport layer: providing the transport of the messages between the data 

provider and the data collector. 
(2) The message layer: providing the interpretation and representation of the content of 

the messages. 
(3) The application layer: providing the communication between the data provider and 

the data collector. 

In Figure 8.9 a general architecture is given, based on current developments at the 
Governmental Institutes and the enterprises172.  

Most of the enterprises have automated information systems for their accounting 
systems. As far as the very small enterprises are concerned: they generally use 
intermediaries (accounting/ administration offices) having automated information 
systems by themselves.  

All parties involved agree that harmonization of the content of the questionnaires, 
coming from the governmental institutions, is favourable for the enterprises. However 
one should understand that harmonisation of these metadata implies harmonisation of 
legislation. This legislation specifies the concepts to be recorded and by that the content 
of the metadata. This kind of harmonisation, enabling the collection of data at one point 
and disseminate the data to the governmental institutions that need the data for their 
operations, will cost much effort and cannot be expected within tens of years. 
Meanwhile, we have to use the available ICT means as good as possible. 
 
Besides the possibility to enter data in the e-questionnaires from the governmental 
institutes on a Web form, enterprises should be able to link the data (by the e-
questionnaire required)  with their administrative data sources. Three possibilities to 
achieve this, are:  
(1) all metadata (classifications, documents and questionnaires) should be made 

available via the Web; 
(2) a standard link to be provided by software publishers; if the software publishers 

know exactly the questions of the questionnaires, their definitions and other 

                                                        
172 ) Based on  TELER, DATAMED, E-CORE, EUROKY-PIA, XBRL initiatives 
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metadata, they can make and program linking rules to be provided together with the 
standard accounting software; 

(3) a link between the administrative sources of the business and the questionnaires to 
be made by the businesses itself. This possibility should be based on an open and de 
facto standard solution. 

 
As the standard for securing the connection between the players in the e-B2G field, SSL 
is used. The PKI (public key infrastructure certificate) is used for digital signature and 
encryption 

 
Figure 8.9 : General architecture for an E-capture System. 

 
The practical implementation of the e-Datacapture system, following the requirements 
and architecture described, shows a data capture system consisting of three parts:  
(1) software to handle the forms at the side of the data provider; 
(2) a system to create questionnaires based on a XML structure (we will call this part: 

“Questionnaire designer”); 
(3) operations of the central database (on the Internet server). 
 
The requirements for the three parts of the e-Datacapture system are given in the next 
three subsections. 

8.3.2 Requirements for the data providers’ part 
The data provider requires services and software to participate in the E-capture System. 
The most important requirements are the following. 
(1) The questionnaire should be downloadable from the Internet server at the data 

collector. 
(2) One should be able to fill in the questions:  
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(2,b) automatically by initially defining a link between the administrative data from 
the automated accounting systems and the questions; 

(2,c) manually and automatically. 
(3) Changes in the administrative data or in the questionnaires should not influence the 

already defined links between the administrative data and the questions. 

The ideal situation should be that no limitations are prescribed for the use of operating 
systems and other standard software used at the respondent. In practice this is not 
reasonable. Still a big majority of the enterprises uses MS windows as OS (MS 98 and 
later) and Excel (MS 97 and later) as spreadsheet software. So, the data-capture system, 
as a whole, should take care of the “de facto” standards as available in the target group. 

The data provider needs four possibilities to complete the questionnaire (four “channels” 
or variants). 
(1) HTML form. This form can be retrieved in a browser. It suits small and simple 

questions. 
(2) Off line form. The main advantage is that no standard software (like Excel or 

Acrobat) is needed to fill the form off line. With this form, a complex questionnaire 
can be generated and answered. 

(3) Excel form. This is a form within Microsoft Excel. One of the advantages of this 
form is that no programmers are needed to link data from different systems. In each 
organisation, one can find employees with knowledge of Excel. They use Excel to 
edit and transform data, produced by the computers. They are now also able to use 
Excel to prepare the reporting of the data. This is the solution for the organizations 
that have to collect data that are stored in different computer systems (such as ERP 
and CRM systems). 

(4) RDOOL library. RDOOL stands for Raw Data Open Object Library. It is a set of 
specifications for publishers of standard (accounting) software to enable them to 
“link” data items from the databases of their standard software to the questionnaire 
types of the data collectors. This can be considered as an “invisible” electronic form, 
allowing direct linking to other software systems. The only action needed by the 
software systems is calling a few functions and the data are transported 
automatically to the server. So, the respondent does not even has to make the link 
between the questionnaire and the administrative data. After the initial installation of 
the software, the data provider downloads his overview of the questionnaires to be 
filled, using a password given by the data collector.  The data provider selects the 
questionnaire and the completion of the questionnaire can start.   

When the provider wants to use the option of automatically linking his administrative 
data to the questions, he will make an export of the appropriate data from his accounts 
(e.g., general ledger or personnel records) to an Excel worksheet. After that, he makes 
the link between the questions and the corresponding data from his accounts. There 
should be possibilities to calculate the answers on the questions by combining data from 
the accounts (adding, subtracting, multiplying, etc.). 

After filling in all required data, the provider sends the responses to the Internet Server. 
Before sending: 

(1) the system will check the consistency of the content of the form; 
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(2) after the instruction to send the data, the data will be encrypted, translated in XML 

and send to the data collector. 

The next period the data provider will download the questionnaire of the same type but 
for the new period from the Internet. After confirming the questionnaire of the previous 
period, the links will automatically be copied from the old questionnaire into the new 
questionnaire for the questions that did not change. Even when the data collector 
changed the questionnaire, the original links between the questions and the spreadsheet, 
should be remained.  

8.3.3 Requirements for a questionnaire designer 
The main requirements of the information system at the data collector are: 
(1) availability of a tool to create the e-questionnaires and maintain the e-questionnaires; 
(2) possibilities to use the same questions in more than one questionnaire 

(harmonisation, standardisation, lowering the burden, etc.). 
(3) using standard technology for making and maintaining the questionnaire. 

The data collector uses the questionnaire designer to create a questionnaire. XML is used 
as a language (syntax) to do this. An XML scheme specifies: questions, code systems, 
definitions of the questions, restrictions on the values to be filled in, etc. Using the 
questionnaire designer, the data provider can add questions to a questionnaire. For each 
question: the name, a note for the user, restrictions on the format, etc. This approach 
decouples the questions from the representation of the data in the form. Different forms 
can be created, for instance, in French and German, using the same XML structure. 

The Questionnaire Designer should enable the generation of (1) an Excel form, (2) an off 
line form, (3) a HTML form, all based on the same XML structure.  The forms are 
individualised by assigning data of the observation unit and data provider from the 
database. (See subsection 8.3.4.) 

The metadata of the questionnaire should comply with the data model presented in 
Figure 8.7. 

8.3.4 Requirements for the control system 
The control system monitors the data flows between the data provider and the data 
collector. 

The following data and functions are required in the control system. 

(1) A database in which data on the questions and questionnaire as well as data of the 
respondents (data providers and observation units) and the answers are stored. See 
for the structure of the database the data model presented in Figure 8.3. 

(2) A function should be available to assign the questionnaire types to the respondents. 
(3) The answers on the questions should be stored in the database, so that they are still 

encrypted but nevertheless connected to the metadata and the observation unit. 
(4) Batch functions should be available to “upload” data from the Business Register (or 

other registers needed to address the respondents) to the database on the Internet 
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server as well as to “download” the answers from the questionnaire to the statistical 
information system. 

8.3.5 Section conclusions 
In this section we described the requirements of an E-capture System as a part of the 
Data- Capture System as has been outlined in Section 8.2. We may draw the following 
three main conclusions from the results described in this section. 

(1) The Internet with SOAP provides the standards for the transport layer of the E-
capture System. 

(2) XML provides the standard for the syntax of the metadata of the E-capture System. 

(3) Harmonisation of the meaning of the messages between the data collector and the 
data provider is a task of the data providers. They provide the standard for the 
semantics of the E-capture System. 

8.4 Conclusions on RQ4 
Collecting unambiguous data on reality showing (1) the realisation of the objectives of 
policy making and (2) the progress of the projects to realise the objectives, is an 
important part of the EBPM framework. In this chapter the fourth RQ “What are the 
characteristics of an information system that will collect the data representing the 
outcome of the EBPM? is answered.  

This chapter presented the architecture for a system to create indicators on reality, based 
on the modelling methods presented in chapter 3. This Indicator System is a part of the 
EBPM process defined in chapter 5. The requirements of the e-Data Capture system fits 
in the architecture of the Indicator System. The second part of the chapter showed how 
development in EU projects support the requirements of the e-Data Capture System.  

Following the results presented in this chapter we may draw the following three 
conclusions. 

(1) An information system for the collection of data in the EBPM framework is a 
subsystem of an Indicator System. The Indicator System provides the outcomes of 
the EBPM. 

(2) The definition of the metadata (a) in the questionnaires, (b) on the survey and (c) 
on the indicators, are of utmost importance for effective data capture and the 
provision of transparency and verifiability of the outcomes of the EBPM. 

(3) The Internet and standards for data exchange offer the conditions to create a 
system for e-capture that meets the requirements of an e-Data Capture System. 
Whereas the Internet and SOAP provide the standards for the transport layer, 
XML provides the standard for the syntax of the metadata.  
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9 Conclusions and future research 
In this chapter, I present the conclusions of my research. The main result is the 
development of a framework for EBPM, immediately followed by requirements for a 
successful implementation. I start with my conclusions on the four research questions. 
Then I address the problem statement and draw a general conclusion. Thereafter I 
provide some recommendations following the general conclusions for different groups of 
researchers and participants in the policy-making process. Finally, indications for future 
research are presented. 

9.1 Conclusions on the four research questions 
RQ1: How can we improve the quality of the policy-making process in terms of 

transparency and verifiability by rationalisation of the process?  

The quality of the policy-making process is strongly related to the transparency, 
verifiability, and measurability of the results of the policy-making process. The quality 
of the policy-making process can be improved by structuring the process according to a 
framework for EBPM, in which two distinctions have to be made. (1) A clear distinction 
should be made between (a)  policy-decision process and (b) the implementation of the 
policy decision. (2) A  distinction should be made between (a) the control of the changes 
in the real world and (b) the real world itself. Moreover two main conditions for 
rationalisation of the process are (1) the comparability of the objectives of policy 
decision making with the indicators that represents the effects of the policy-making 
process in the real world, and (2) the measurability of the effects of the policy-making 
process. 
 
RQ2: What are the characteristics of the data, representing the “facts” that should be 

used to support the achievement of the policy objectives? 

The relevant kinds of data for achieving the policy objectives are (1) data describing the 
objectives to be achieved in the real world, (2) data representing the results of the policy-
making process, and (3) data representing the progress of the policy-making process that 
results in achieving the objectives. The data refer to objects and their mutual relation in 
the real world as well as the time stamp or time period of measuring. Experiences in all 
data processing parts of EBPM (cf. Chapter 4, 6 and Appendix B) have shown that 
metadata models for each of the kinds of data define the entity types and their relation, 
and describe the characteristics of the data. 
 
RQ3: How can IT contribute in all parts of the EBPM process? 

The rationalisation of the EBPM process, that eventually led to the EBPM framework, 
enables the use of IT in all the parts of the policy-making process, even in the decision-
making process. The integration of IT in the policy-making process can be achieved by 
applying IT in information systems that are designed in an information systems 
architecture in which the cooperating parts of the policy-making process are 
incorporated. The use of Internet as a means for (1) data capture, and (2) representing the 
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objectives and the results of the policy making process is achievable. So, IT can 
contribute in all parts of the policy-making process by strictly following the 
requirements of the EBPM framework. 
 
RQ4: What are the characteristics of an information system that will collect the data 

representing the outcome of the EBPM?  

An information system for the collection of data in the EBPM framework is a subsystem 
of an Indicator System. The Indicator System provides the outcomes of the EBPM. The 
information system can be characterised by its use of metadata in three different 
appearances (a) in the questionnaires, (b) with regards to the survey and (c) for the 
indicators. The Internet and standards for data exchange offer the conditions to create an 
information system for the collection of data, that meets the requirements of an E-
capture System (see Chapter 8). Whereas the Internet and SOAP provide the standards 
for the transport layer, XML provides the standard for the syntax of the metadata.  

9.2 Conclusions on the problem statement 
Following the conclusions of the research questions, we may provide an affirmative 
answer on the PS. Moreover, we may draw three further conclusions. 

PS: Is it possible to improve the transparency and measurability of the policy-making 
process by a framework for evidence-based policy making? 

Answer PS: By combining methods and models for the design of an architecture of 
information systems with models for EBPM it is possible to formulate a framework for 
the policy-making process that fulfills the requirements of (a) being transparent and 
verifiable, and (b) providing measurable results. This framework consists of different 
coherent parts, that together controls the implementation of policy decisions based on 
evidence. The framework cannot be used mechanically, without understanding the 
underlying reality.  

The following three conclusions refine the answer on the PS. 
(1) The main boundary condition for a successful application of the framework is the 

express wish of the policy makers to formulate and evaluate their policy in terms of 
representations of the real world. Even a long elapsed time between the moment of 
decision making and the implementation of the policy decision is not a reason to 
deny the efficacy of the framework.  

(2) The requirement for obtaining transparency and verifiability of the policy- making 
process, means taking into account the whole process: from the moment of the 
decision making itself up and until its achievement in the real world.  

(3) Formalised information systems can be considerably effective and efficient in the 
support of the policy-making process. 

9.3 Recommendations 
My experiences and investigations over the last twenty years provided me with a 
multitude of knowledge on (1) decision processes in the public and private sector, and 
(2) the design and implementation of information systems. One of my main observations 
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is that formalised information systems can be considerably effective and efficient in the 
support of policy processes. The added value of the formalised information system is 
great but should not be  overestimated. Information systems are representations of the 
real world. The complexity of the real world forces us to use our intuition next to the 
knowledge of facts. This holds particularly for public policy making. However, it should 
not be an excuse for not using formalised information systems in the context of a rational 
framework. As shown in Chapter 3, 5 and 7, the architecture of the information system 
provides adequate knowledge of the parts that can be formalised and sometimes even 
partially for the parts that may be considered as non-formalisable human activities. 
These considerations lead to the following three recommendations for different groups of 
researchers and participants in public decision making. 

(1) For the information architects: being responsible for the design of administrative 
information systems, they are recommended to use the models as have been 
proposed in Chapter 3 of this thesis. These models emphasise (1) on the distinction 
between (1a) the real world and (1b) the information system as a representation of 
the real world, (2) on the differences between (2a) the activities in the real world, 
(2b) the control of activities in the real world, and  (2c) the objects in the real world 
to be represented in the information system. Existing methods for enterprise 
architecture and information systems architecture fail in this respect. 

(2) For the politicians and governmental staff: playing a role in the policy-making 
process are  recommended to make a sharp distinction between the policy decision 
(part of the Political System) and the implementation of the policy decision. Without 
making this distinction it is hardly possible to achieve transparency and verifiability. 
Information systems to support policy-making processes in which no such a 
distinction is made will be as complex as the process itself and thus will not 
contribute to the transparency.  

(3) For the members of the Parliament and/or Council: being responsible for control of 
the policy-making process they are recommended to insist on transparency and 
verifiability of the policy-making process. It will facilitate their task and make their 
behaviour more transparent for the people who are influenced by the policy-making 
process. 
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9.4 Future research 
The subject of the research addressed in this thesis is focusses on the development of the 
EBPM framework. It includes (1) an in-depth application of the Systems Approach in 
the policy-making process, (2) the subsequent modelling, leading to the EBPM 
framework, and (3) the actual implementation strategy of a part of the framework. In the 
process of this development we touched on a few topics that are worth to be further 
investigated. We mention two main directions for further research. 

Research direction 1 
Applying a transparent framework for EBPM in our Society seems reasonable. Though, 
such a model is not commonly used in our public policy system. This raises the 
following questions. (1) Is our democratic establishment able to handle the EBPM 
framework, when the emphasis is on  transparency and verifiability? (2) If the answer on 
the first question is affirmative the next question reads: What does this mean for the 
players in the field (decision makers, authorities, organisation of the administration)? (3) 
If the answer on the first question is negative: Are there alternatives for the EBPM 
framework to achieve transparency, verifiability and, measurability in the policy-making 
process? 

Research direction 2 
In this thesis directions are provided for lowering the administrative burden for 
enterprises by using IT. In the past ten years this issue has been on the research agenda 
of the EU. Nevertheless, the following important research question is still not answered: 
how can we obtain an EU wide architecture for capturing data on economical activities 
from enterprises using IT means with the lowest possible administrative burden for the 
enterprises, taking into account the differences in administration and culture?  
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Appendices 

A: Interviews Evaluation MIS DUT. 
 
I. Professor Marcel de Bruin 
Position: Marcel de Bruin was during the transition process at Delft University of 
Technology in charge of the reorganisation of the central part of the organisation. 
Afterwards, he was user of the management information systems as research coordinator 
of the Faculty of Industrial Design. The emphasis in the interview was on the evaluation 
of the reorganisation process and the use of the information system in the new 
organisation. (Period: 1996-2002) A brief summary of the interview follows below. 
“In the controlling mechanism two information flows are important: (1) the needs of the 
society with respect to research (from outside) versus the scientific developments (from 
inside); these flows are “matched” by the Executive Board with the scientific staff and 
priorities are set, (2) the process information flows. 
The concept of decentralised information systems was in line with the requirements of 
the Faculties and its employees. It is important that the users on all levels (from 
researchers, teachers until the Faculty and Central management) receive useful 
information from the information systems. This is not only important because of the 
quality of their work but also for their motivation. People are more tended to provide 
data, e.g. about their research or education, to the information system if they receive 
useful information to fulfill their tasks. The researchers consider the administrative data 
more or less as a burden, they understand that these Figures are necessary for 
management, but they feel comfortable with data on research in stead of administration. 
Anyhow, the coherence between the information systems for Project Management, 
Finance and Personnel & Organisation is essential for the people on the working floor.  
Important improvement of the new concept for the information systems has been the 
attention for information about the content (research and education) and the process 
(personnel, finance, projects). Unfortunately, the concept has not been implemented 
according the original ideas. Because of  the introduction of a central system for finance 
and personnel, it was not possible to realize the coherent information needed by the 
faculty management and the researchers and teachers. An additional problem was the 
implementation of the financial system; this was more or less a 1:1 conversion from the 
old system. The result has been that even months after the implementation still no data 
were available on financial results.”  
 
II. Ron van Velzen 
Position: Ron van Velzen was during the design of the architecture of the management 
information systems, member of the responsible team. He is still involved in the 
maintenance of the architecture and the Research and Education systems at the 
University Corporate Office. A brief summary of the interview follows below. 
“The emphasis in the interview was on the implementation of the architecture and the 
differences between the intended situation and the actual one. 
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The implementation of the information systems has been more or less according the 
conceptual architecture.  
(1) The Student System (education & student) has been implemented with autonomous 

areas for each of the Faculties, with their curriculum and their student). Central 
implementation with connection between central system and faculties by internal 
network (DUNET). 

(2) The Personnel & Organisation System has been implemented with autonomous 
areas for each of the Faculties, and centrally coordinated code lists (like functions, 
tasks and organisation structure). Central implementation with connection between 
central system and Faculties by internal network (DUNET). 

(3) The Financial System has been implemented with autonomous areas for each of the 
Faculties and centrally coordinated code lists (like chart of accounts, and cost units). 
Central implementation with connection between central system and Faculties by 
internal network (DUNET). 

(4) The Project Information System has been implemented as part of the Financial 
System (see 3). 

(5) The Research System has been implemented with autonomous areas for each of the 
Faculties and centrally coordinated code lists (like standard codes for publications 
and research areas). Central implementation with connection between central system 
and Faculties by internal network (DUNET). 

(6) Facility MIS and Roster are decentralised implemented in the LAN of the Faculties. 
In one important aspect the proposed conceptual architecture has not been followed. The 
arguments for choosing a central implementation of the most important faculty 
information systems have been the following: (1) technologically it should not make a 
difference to implement the decentralised Faculty Information System in a centralised 
environment, (2) central maintenance and control should be more cost effective and (3) 
the central organisation did not  trust the capacities of the Faculties to maintain and 
control the uniform decentralised information systems. During the implementation of the 
various Faculty Information Systems it became clear that the customization and 
installation was difficult and confusing for the people of the Faculties involved. There 
was a lack on central support, needed to realise the uniformity in the decentralised 
systems. Eventually the important principle of “greatest common divisor” has been 
dropped. One of the consequences is that the Faculties consider the Financial, Personnel 
and Project Management Information system as systems of the central staff.” 
 
III. Professor Karel Luyben 
Position: Karel Luyben was member of the Steering Committee Information Systems at 
the time of the introduction of the new architecture for the management information 
systems at the Delft University of Technology (1996-1997). Moreover, he is from 2001 
until now dean of the Faculty of Applied Sciences at the same University. A brief 
summary of the interview follows below. 
“The emphasis in the interview was on the effectiveness of the concept for the 
architecture of the IS, the implementation and current use of the IS. 
After the introduction of the new IS architecture, two phases should be distinguished: 
(1) From 1998 until 2006: the implementation of the IS architecture according the plans. 

Some of the information systems for the Faculties (part of the great common divisor) 
have been implemented centrally, according the decentralised concept. It concerned 
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the IS for Finance, Project Management and Personnel & Organisation (see also 
interview with Ron van Velzen, HS). The implementation was successful at the 
Faculty of Applied Sciences. One of the reason of the successful implementation has 
been the availability of experience in the customizing of the information systems on 
the needs of the users in the Faculty.173 Nevertheless it was still very difficult to get 
a “smoothly” coupling between the decentralised implemented parts of the IS 
architecture and the central part.  

(2) In 2006 the University decided to (b1) reduce the number of non technical 
supporting personnel (financial administration, personnel and organisation, ICT) 
drastically (up to 35%).  This was the main reason to centralise the supporting 
functions.174 Two other reasons for the centralization of the supporting functions and 
subsequently for centralization the control over the Faculties’ information systems 
have been: (b2) the problems of some of the Faculties to get effectively started with 
their information systems and (b3) the central implementation of the (decentralised) 
information systems of the Faculties. The latter argument needs some explanation. 
Because of the central implementation of the information systems for Financial 
Administration, Project Management and Personnel & Organisation, it was not 
necessary to change the software nor interfaces with the other information systems 
of the Faculties. The central implementation of the decentralised Faculties 
information systems has enabled the  centralization and has prohibited the 
implementation of the information needs on the level of the Faculties.” 

“An important conclusion is that whereas the IS architecture for the Faculty of Applied 
Science has worked according the needs of the Faculty (managerial as well as 
operational), after the centralisation of the supporting functions the same level of support 
from the IS is still not realized. The longer the distance between the activities and events 
(of and within the Faculties) and the processing of these activities and events in the IS, 
the less chance on effective information systems supporting management and the 
employees.” 

                                                        
173  In other Faculties the implementation was not a comparable success as at the Faculty of Applied Sciences.  Karel 
Luyben subscribed the reasons for this given by Ron van Velzen (interview II). 
174 De facto this meant going back to the situation before 1996, as far as the organisation of the supporting functions 
is involved. The formal autonomy of the Faculties did not change by this decentralisation.  



 
 

200



 
 

201

 

B: Experiences in E-capture Systems 
In this Appendix, I summarise my research experiences in the Official Statistics 
especially with the emphasis on e-Capture to collect data on economical developments 
with the lowest possible administrative burden for the respondents (esp. enterprises). 
These experiences have contributed to the knowledge about the best practices in e-data 
capture as part of EBPM. 
 
The first large scale EU R&D project has been the TELER project. The main results and 
conclusions of this project, aiming at lowering the administrative burden on enterprises 
are the subject of subsection 8.4.1.  
Whereas the emphasis in the TELER project has been on the small, medium and large 
enterprises, in the DATAMED project the very small enterprises and household have been 
at stake. The results of this EU R&D project are reported in subsection 8.4.2.  
The E-CORE project, executed by a Dutch team in Slovenia, investigated again the 
process of collecting data from enterprises, but now also by other governmental institutes 
than Official Statistics, e.g. TAX, Social Security and Health Institute. The main results 
of my research in this project are described in subsection 8.3.3.  
In the CODACMOS project a broad scope for the research on the current status in 2005 of 
e-Capture has been chosen. The scope was not limited in terms of respondents: 
households, very small enterprises as well as other enterprises have been involved as 
well as all kind of governmental institutions. I contributed especially in the final report, 
of which a short summary is given in subsection 8.3.4. 
Subsection 8.4.5 provides section conclusions. 

B(1) Teler 
One of the projects in the 4th R&D framework of the EC was TELER: TELematics in 
Enterprise Reporting (1996-1999). The main objective was to demonstrate how the 
administrative burden on enterprises can be lowered using ICT.  
The consortium consisted of a French company (Cesia), administrative manager of the 
project and co-ordinating the contributions of a professional organisation (Eurofer: steel 
industry) and the European representative of the accounting profession (Edificas), both 
with demonstrations in France. On behalf of Statistics Netherlands I co-ordinated the 
contributions of 8 NSI’s in the following countries of Europe: Sweden, Finland, 
Germany, the Netherlands, Italy, Spain, Portugal and Slovenia. 
There are several ways to lower the administrative burden on the enterprises. One of 
these ways is to simplify the administrative rules by the governmental institutes causing 
the burden.   
The TELER project concentrated on the development of information technology solving 
the problems raised by the existing administrative rules. Indirect ways for the enterprises 
to lower the existing administrative burden are: using the professional organisation or the 
accounting firm as an intermediary or using an independent organisation for (parts of) 
the collection and sending of the data. The enterprises can also in a direct way solve the 
problem of the administrative burden:  
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(1) the use of existing accounting software with an integrated module for the selection 
and dissemination of the requested data; 

(2) the use of an independent software module as intermediary between the automated 
information systems at the enterprise and the information systems at the data 
collector. 

 
In the NSI part the latter option has been experienced. The software module was 
developed by Statistics Netherlands in co-operation with Cap Gemini. This experience 
was especially  remarkable because of the co-operation between eight countries. The 
result-oriented attitude and the use of the adequate modelling techniques made this part 
of the project to a successful one. (see also Stol, 1999b). 
 
The overall conceptual model of TELER is visualised in the Figure below. On the left are 
the respondents, being enterprises or intermediaries like accounting firms and 
professional organisations acting on behalf of the enterprises. On the right the data 
collectors of which the NSI is an example.  

 
Figure B.1 : The TELER -concept. 

 
If the data of the enterprise go via an intermediary organisation to the data collector, a 
permanent storage of these data is recommended. Data required by the data collector can 
be selected in a flexible way out of the database.   
In order to collect the data automatically from the automated systems one has to 
overcome the problem of mapping the metadata (or the meaning of the data stored in the 
automated information systems) of the respondent into the metadata (or the meaning of 
the data required by the data collectors) of the data collectors.  The easiest way is to 
include in the (standard) accounting software a general code structure for the chart of 
accounts and template(s) representing the general used metadata by the data collectors. 
Using standardised transformation rules the administrative burden for data items that are 
automatically stored would be brought close to zero! Unfortunately – generally speaking 
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– nor the respondents’ metadata nor the data collectors’ metadata are standardised175). 
Table 2 shows the situation in the countries involved in TELER. (N= no, Y= yes, P= 
partly) 
 
 FR NL IT DE SE FI PT ES SI 

Standardised chart of accounts Y N N N N N Y Y Y 

De facto standard chart of accounts - N N N Y N  - - - 

Standardised metadata at data collectors Y N N N P P N N P 

 
Table B.1: Standardisation of metadata 

The main functions of the software module used in the NSI-part of TELER are: 
(1) storage of the variables from the questionnaire of the data collector; 
(2) definition of extraction rules between data items of an output file of the information 

system at the respondent and the variables; 
(3) transformation of data items into variables and sending the variables to the data 

collector after the definition of the extraction rules between the data items and the 
variables (once and for all). 

So before the software can be used, preparations should be made by the data collector (in 
fact the distributor of the module among the respondents). One of these preparations is 
the definition of the variables and accompanying metadata176).   

In the demonstration phase the electronic questionnaire and the other metadata were 
completed by the NSI’s. Besides that each NSI selected enterprises for the trials. In all 
the countries the enterprises were willing to participate and evaluated the results as 
promising, most of them wanted to continue immediately.  After installation of the 
software an export file was created from the appropriate part of the enterprises’ 
information system. The next step was “linking” the statistical variables (from the e-
questionnaire) with the metadata of the export file. After this step the module was able to 
calculate the statistical variables out of an export file of a certain period. The last step 
was the sending of the data to the NSI. This process turned out to be very efficient for 
monthly and quarterly surveys. 
 
 NL IT DE SE FI PT ES SI 

Number  of surveys involved 4 2 4 1 2 1 1 1 
Number of enterprises in trial 12 15 5 10 10 6 4 11 

Number of accounting firms in trial 1 - - 1 - 1 - - 

Number of variables in questionnaire 269 346 51 250 48 206 172 16 

 
Table B.2: Result of the TELER demonstrations 

 

                                                        
175 ) This means that the same terms might have different meanings, the chart of accounts of the financial 
information systems differ, the data asked for by governmental agencies are not harmonised, etc. 
176 ) In a multinational project also the language of the metadata of the software module itself has to be defined by 
the participants!  
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A calculation of the time needed for (1) installation, (2) linking the metadata of the 
questionnaire with those of the export file of enterprises’ information system, (3) the 
creation of the export file and the sending of the data have shown a cost reduction of 
85% compared with the manual fill in of the questionnaire. (In this calculation one of the 
preconditions is that each year 10% of the questions in the questionnaire change and 
once in 5 years a totally renewed questionnaire should be “linked” to the information 
systems of the enterprise.) 

B(2) Datamed 
The part of the reality considered in the DATAMED project is the area of the very small 
enterprises (VSE’s). The area of the VSE’s can roughly be defined as the area between 
the households (HH’s) and the enterprises. The households surveys provide information 
about the characteristics of the households as consumers. The enterprise surveys result in 
information about characteristics of the enterprises as suppliers of goods and services. 
Formal definitions of both areas can be found in Santos (1997). In practice households, 
without being incorporated, can act in the economical area. In other words the 
households produce goods or supply services not only for own consumption, not being 
registered as an incorporated enterprise.  
 
 
 
 

 
 
 
 
 
 

 
Figure B.2: The domain of DATAMED. 

 
Figure 8.10 gives a model of the three categories of units and their interaction: 
(1) households without economic activities (consumers and producers of goods only for 

own consumption); 
(2) households with economic activities (consumers and producers of  goods/ suppliers 

of services not only for  own consumption); 
(3) enterprises (incorporated and as such registered). 

Considering the dynamics of the domain of DATAMED - or in other words the interaction 
between the domain and its environment - the flows between the domain and its 
environment should be taken into account in the DATAMED project. To be more precise, 
the following flows should be recognised: 
(1) enterprises turned into HH with economic activities (VSE’s); 
(2) HH without economic activities turned into HH with economic activities (VSE’s); 
(3) VSE’s turned into enterprises; 
(4) VSE’s turned into HH without economic activities. 
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Figure 8.11 shows a model for the analysis of the information needs of the information 
users adapted to the objectives of DATAMED.  
 

 
Figure B.3: The information users and the DATAMED domain. 

 
The following types of information users have shown their interest in information about 
the domain of DATAMED:  Ministry (Labour, Finance, Social Security, etc.), Regional 
Government, Local Government (Municipality), Chamber of Commerce, Professional 
Organisation, Trade Union, Research Institute, Bank, European Commission. Although 
the NSI’s are users of the information about the VSE’s, they can not be seen as one of 
the possible information users in the sense of the model: the NSI’s deliver the 
(statistical) information to the information users so that they can fulfil there respective 
tasks. They create the indicators by collecting data (often on a sampling basis) and using 
statistical methods.  

The objectives of the information users vary depending on their role in Society. 
Generally speaking the objectives (of which the information needs can be derived) can 
be formulated in terms of the inputs and outputs of the  domain. The indicators are 
derived from the objectives of the information users with respect to the VSE‘s. 

The indicators needed by the information users in case of  DATAMED refer to: 
(1) the situation within the domain (characteristics of the VSE’s);  
(2) the inputs (number and kind of enterprises turned into VSE’s; number and 

characteristics of households without economic activity turned into VSE’s);  
(3) the outputs (number and characteristics of VSE’s turned into enterprises or into 

households without economic activity);  
(4) the consequences of the measures taken with respect to the domain (VSE’s).  
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Governmental agencies collecting data of the VSE’s will do this with their own 
objectives. Nevertheless part of that information can be helpful for the NSI’s: in order to  
create and/or improve the sampling frame as well as to avoid asking the same questions 
more than once (lessening the administrative burden for the VSE’s). The same holds for 
the intermediaries (like accounting firms or professional organisations): they can 
probably supply data of the VSE’s for statistical purposes. 

In a datamodel entity types and the relations between them are described. The entities 
types and relations taken into account depend on the objectives. In our case we want to 
represent the part of reality that is of interest for the DATAMED project. Most of the 
indicators can be derived by capturing data about the following entities:  Very Small 
Enterprise (VSE),  Household (HH), worker in VSE, member of HH, region, enterprise. 
In the matrix examples of indicators (in fact: merely attributes) are related to the relevant 
entities. 
 
Attribute(s) VSE HH worker 

VSE 
member 
HH 

region enterprise 

employment sex, age, 
education 

  xxx xxx   

economic activity xxx    xxx xxx 
previous experiences + 
training 

  xxx xxx   

frequency and duration of 
work 

  xxx xxx   

income (of various sources)  xxx xxx xxx   
turnover xxx     xxx 
jobs disappeared + created 
/period/activity 

xxx    xxx xxx 

people 
employed/period/activity 

xxx xxx   xxx xxx 

hours worked/period/activity (x)  xxx xxx (x) (x) 
accounts available xxx     xxx 
expenditures/savings/ 
investment/tax 

xxx  xxx xxx  xxx 

access to capital xxx     xxx 

 
Table B.3: Relation between indicators and entity types. 
 
The data models shown in Figure 8.12 and 8.13 represents the relevant object types and 
their mutual relations. The two models are: 
(1) the datamodel that described the reality of the DATAMED domain in; 
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(2) the datamodel that describes the entity types and relations needed to capture data on 
the observed reality. 

 
Figure B.4: Datamodel of the reality to be observed. 

 
Table B.4 shows the definition of the object types and their relations, according the 
observation of the information users.   
 
Entity type Specification 
Enterprise The smallest combination of legal units that is an organisational unit 

producing goods or services, which benefits from a certain degree of 
autonomy in decision making, especially for the allocation of its 
current resources. An enterprise carries out one or more activities at 
one or more locations. 

Household A small group of persons who share the same living accommodation, 
who pool some, or all of their income and wealth and who consume 
certain types of goods and services collectively, mainly housing and 
food. 

VSE Part of a household producing goods or services not only for own 
consumption, with the following characteristics: un-incorporated,  # 
workers: 1-9 

Relation enterprise/VSE Gives the relation between an enterprise and VSE, attributes are: 
enterprise identification, VSE identification, date of turning into VSE 
(optional), date of turning into enterprise (optional) 

Relation HH/VSE see enterprise/VSE: in stead of enterprise read household 

Member HH Person belonging to a household 

Worker VSE Person working in a VSE 

Region Unique defined region in a country 

 
Table B.4: Definition of entity types real world DATAMED 
 

Region

Enterprise VSE Household

relation Enterprise / 
VSE

relation VSE / 
Household

worker VSE member Household

 [1:n]  [1:n]
 [1:n]

 [1:n]
 [1:n]

 [1:n]

 [1:n]

 [1:n]
 [1:n]
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Having described the model of the part of reality of interest, the data model to be used 
for the control of the data flows from the data providers to the data collectors is 
designed. In this model we find the information users (they want to have the information 
of the observed reality to control their part of it), the intermediaries (they collect data, in 
which we are also interested, for their own purposes), the variables (representing the data 
of the entity types, their attributes and relations shown in Figure 8.13) and the 
questionnaires (for VSE’s, households and enterprises, as means for the collection of the 
variables). 
This model may be implemented at the NSI’s as a part of the metadata control system. It 
is their task to create statistical information based on the inputs from the data providers. 

 
 

 
Figure B.5: Data model of the  information system at the NSI. 
 

Register

Type of data

Transformation rule

Question
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 [1:n]

 [1:n]  [1:n]
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Table B.5 shows the definitions of the data types presented in Figure B.5.  
 
Entity type Specification 
Questionnaire Related set of questions, referring to specified units, asked 

for by a certain frequency. The answers to the questions are 
supposed to give attributes of entities we are interested in 
so they can provide (statistical) variables 

Question Description of the most elementary information needed by 
the data collector. The answers to the questions give the 
basis for the derivation of the attributes of the relevant 
entities and their relations.  

Variable Attribute of an entity type we are interested in for statistical 
purposes. 

Indicator Description of the most elementary types of information 
needed by the information user. An indicator will be related 
to the objectives of the information user.  

Type of information user Type of user of information about VSE’s. The list of 
information user identified so far:  Ministry (Labour, 
Finance, Social Security, etc.),  Regional Government,  
Local Government (Municipality), Chamber of Commerce, 
Professional Organisation, Trade Union,  Research 
Institute, Bank, European Commission.  

Intermediary Organisation that collects data of the same units as we are 
interested in concerning the domain of DATAMED. 

Register Collection of data stored in a data base for a certain purpose 
and maintained by an intermediary. 

Type of data Description of kind of data items stored into registers. 
 

Table B.5: Definition of entity types information system DATAMED 
 
In Figure 8.14 the relationships between the data, taken into account in the DATAMED 
project, are shown. Lundeberg and Sundgren (1976) described a method by which the 
infological interdependencies between datasets can be described. The method they 
proposed is used in the model shown. The following kind of data will be captured in 
order to create indicators on the VSE’s: (1) data from existing registers, (2) data on 
VSE’s from intermediaries, (3) data from existing surveys on HH’s and small 
incorporated enterprises, and (4) data from surveys on VSE’s.  
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Figure B.6: Data collection and the creation of indicators on VSE’s. 

 
The metadata are needed to control the system. In each of the datasetss an indicator 
(identification of the source and reference to time or period) refers to the metadata. In the 
metadata control system, among other things, definitions of the data items in the various 
stages of the process are stored. 
 
Based on the content of the models an information system can be designed and 
developed. The core of  this information system is a database. The structure of the 
database is derived from the data models shown in Figure 8.12 and 8.13.  
 
Reseach questions following the DATAMED project have been the following: 
(1) How to collect relevant data from existing sources? How to distinguish data from 

VSE’e and households? 
(2) How to transform these data into the appropriate format prescribed by the structure 

of the database? 
(3) How to create a sampling frame for the VSE’s? Or even: how to address the VSE’s 

for the specific VSE-survey? May be additional questions to existing household 
surveys can be a solution.  

(4) Knowing that in the Mediterranean countries households do not use computers for 
their accounts: how can we collect their Figures on economic production using 
electronical means? The use of WEB-tv, CAPI and CATI should be considered. 

(5) How to examine the database so that reliable data on VSE’s can be extracted? 
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Answers on these questions are relevant to obtain data for the calculation of the 
indicators for  EBPM. In the case of the VSEs we may expect a big importance of these 
indicators, because of the impact of the VSEs for the economy in the Mediterrean 
countries.  
 
Figure 8.15 presents the architecture of the DATAMED system   
 

 
Figure B.7: Architecture of DATAMED. 

 
The architecture includes the metadata control system. Important parts of this metadata 
control system are: 
(1) registers with definitions of the meaning of the data items (and their sources); 
(2) registers with classifications; 
(3) rules for the derivation of indicators out of the statistical variables; 
(4) rules or the derivation of the statistical variables out of the data items. 

The use of the e-questionnaires in DATAMED has been very successful. The use of CAPI 
and CATI was partly familiar before the project. This was not the case with CAWI and 
the WEB-tv. The WEB-tv could only be demonstrated in a laboratory. In the future the 
WEB-questionnaire will be successfully implemented on the WEB-tv, is the expectation. 

The use of CAWI was successful in the three countries participating in the trails (Greece, 
Italy and Spain).  The help desk function was considered as important when CAWI is 
applied. Where, by adding appropriate metadata to the questions, statistical support was 
hardly necessary, support in receiving help for technological issues has been proven to 
be an important asset. 
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The E-CORE project has been executed in the bilateral Slovene-Dutch pre-accession 
programme.  The main objective of the project has been the reduction of the 
administrative burden of enterprises by streamlining B2G2G data collection. The project 
showed how the administrative burden could be reduced by avoiding overlaps and 
eliminating inefficiencies in the data content and data collection flows and processing. 
Part of the project was a pilot in which an E-capture System demonstrated the 
effectiveness of the use of IT in the B2G2G process. 

The ICT means proposed for the E-CORE project will complied with the following 
requirements described in the Terms of Reference177: 
“In addition with the increasing demands for information flow from businesses to 
governmental institutions (B2G) many of those institutions are developing their own 
electronic solutions to lower the burden caused by their data collection. Different 
formats are causing an increase of costs for all involved parties and a threat to the 
competitive position of Slovenian enterprises entering the EU internal market, especially 
of the SME’s. Besides, different data flows are decreasing the quality and transparency 
of the information collected. 
New IT developments offer new possibilities in the field of data collection, but also 
require more standardization when electronic questionnaires are used instead of paper 
ones. Furthermore, in order to develop the secure transport of data and the 
implementation of the Law on Electronic Signature and Electronic Commerce (ZEPEP) 
a coordinated solution is required.  
The desired situation would be a standardization of data interchange from B2G. The 
standard will have to cover the presentation of the data demand as well as the actual 
physical transport of the data itself. It must be based on modern open common IT 
standards (e.g. XML, Internet), linked to similar developments in EU and applicable at 
least for all governmental institutions in Slovenia.” 

During the first phase of the project an inventory has been made of the available 
resources at the Governmental Institutes participating in the pilot of project. The 
following Institutes participated: 
(1) the Tax authority: DURS 
(2) the Statistical Office: SORS 
(3) the Health Institute: HIIS 
(4) the Social Security Institute: AJPES 

These Institutes are the collectors of data from enterprises as well as households. In the 
project especially the data collection from the enterprises have been analysed and 
evaluated. In the pilot 22 enterprises and two suppliers of standard software have been 
involved as data provider. The e-questionnaire was the so-called M1 form. The data 
collected by this form are used by all four above mentioned Governmental 
Institutions178. 

                                                        
177

 ) Terms of Reference (ToR) 2002 Electronic Collection of Raw data from Enterprises, September 2002, 
PPA02/SL/9/2 
178 ) The common use of this form was already an important step in lowering the administrative burden for the 
enterprises. 
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Most of the data collectors were developing systems based on SOAP, XML and Web 
services. Especially in e-Tax, the e-B2G project of DURS, steps have been set into a full 
implementation of this concept. But also HIIS, AJPES and SURS are setting steps in the 
desired direction. Figure 8   shows the generalized architecture based on the inventory. 
 

 
Figure B.8: Generalised architecture e-B2G. 

 
The inventory of the Operating Systems in use in the Business environment showed that 
MS has still by far the biggest markets share: between 95 and 99%. In the bigger 
companies the use of LINUX was179) increasing (in small environments).  On the client 
side W95 was still present at the bigger companies (50%); whereas, W98 scored high in 
the SME’s (70%). 
Especially the bigger companies use standard software for their accounting systems. 

For the following three layers first indications for standardisation have been proposed. 
(1) The communication or transport layer: (1a) the standard proposed is SOAP, 

structured as ebXML messages, (1b) to get a secure infrastructure SSL and PKI have 
been set as standard; whereas the Certificate Authority authorizes the valid 
certificates. 

(2) The syntax layer (structure of questionnaire): (2a) standard for the metadata used is 
XML, (2b) standards to be taken into account are: (2b1) questionnaire types (with 
Questions and Question blocks), (2b2) classification systems, (2b3) structure of the 
Questionnaire type. 

(3) As far as the process layer is concerned no specific standards are described. The 
following models were drafted to be further evaluated: (1a) A general data collection 
process model, (3b) a model for e-B2G messaging, and (3c) an implementation 
model for e-B2G messaging. 

                                                        
179 ) The inventory covered 2 periods: 2000 and 2002. 
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In the pilot the SUPERCOLLECT system has been experienced in 22 companies applying 
the M1 form. The form covers data from (new) employees. The data are used by AJPES, 
HIIS, TAX and SORS.. Data used in the pilot were not real, for practical and privacy 
reasons. The structure of the SUPERCOLLECT systems is close to the generalized 
architecture. 

 
 
Figure B.9: The SUPERCOLLECT architecture. 

 

In the pilot four variants have been experimented: 

(1) Offline form: This form can be selected and downloaded by the company using 
the Formloader. In the pilot the Formloader has been installed at the laptop to be 
used by the people assisting in the measurement. In the form checks are on the 
syntax level (p.e. dates, format of the fields). In the form code systems are 
included so the employee only has to select the appropriate code. 

(2) Web-form: The Web form (HTML) is completely comparable with the off line 
form (1). The main differences are: less controls and possibilities to include big 
code systems, instability and less security.  

(3) EXCEL-form: The Excel form enables the company to link the questions to data 
items in their information systems. After the onetime adjustment of the links the 
questionnaire will automatically be filled when the appropriate source data have 
been selected. The Excel form is a form that can be selected and downloaded by 
the company using the Formloader. 

(4) Software-link: Datalab and Perftech have prepared the software link, using the 
SUPERCOLLECT Open Object Library (SCOOL) . These two suppliers of standard 
software (ERP and HRM software) linked the questions of the M-form to the data 
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item in their standard software package. The company got the linking module and 
subsequently filled in the M-form automatically. 
The company selects the event as well as the employee concerned and activates 
the linking module. After visual checking the filled form is sent to HIIS. 

The M1 form is not very complex: no routing, no calculations. The only complexity is 
the big number of code lists and the size of the code lists. The M1-form contains a lot of 
data already available in automated information systems of the enterprises ( > 80%). 
These characteristics made that the SCOOL and Excel variant turned out to be the best 
solution for the M1 form.  
 
Considering the standards, taking the experiences of the pilot into account the following 
can be concluded. 

Syntax layer: As far as the syntax layer is concerned, the pilot was according to the 
proposed standards. One can compare the standards for the syntax layer as proposed as 
result of the E-CORE project and the implementation of the SUPERCOLLECT system 
architecture. Following E-CORE only a part of the metadata playing a role in the e-B2G 
messaging will be centrally coordinated. The most important consequences of this choice 
are: 

(1) Each of the stakeholders has to build and maintain the central part in which the 
questionnaires are assigned to the observation units 

(2) Each of the stakeholders have to built their own “send and receive” mechanism 

(3) Each of the stakeholders should take care of the consistency between the metadata 
within the central part and within their own production system. 

(4) All software suppliers have to create their own mechanism (comparable with 
SCOOL) for linking the data types from their packages to the question types, 
send/retrieve and secure the data 

Transport layer: in the transport layer the PKI is recommended as standard for the secure 
transport of the data in the e-B2G messaging. In the pilot the SIGOV-CA has been used 
and with success. Although the software supplier was not experienced with these 
certificates, it turned out to be very easy to implement them also in their environment 
with the standard components and procedures of SUPERCOLLECT. The recommended 
standard for the transport layer is SOAP with attachment (and probably eb-XML). The 
advantage of this standard for the transport of the data is that within the SOAP protocol a 
structure is foreseen for the metadata (process metadata, metadata and PKI), so the 
messages are transparent. In the pilot a SOAP compatible protocol is used without the 
structure as prescribed in SOAP/eb-XML. The reason is that SUPERCOLLECT balances 
the advantages and disadvantages of inflexible structure in the messages in another way. 
In the first place one should realize that implementing SOAP/eb-XML means that in 
practice platforms like W95, W98 and may be also W2000 could not be supported. In the 
second place SUPERCOLLECT believes in flexibility where no standards are needed. 
Partly the market sets standards, secondly and in addition to these standards structures 
can and must be imposed180. The PKI standard in Slovenia is a good example of a 

                                                        
180 ) We received these signals also from the private sector in Slovenia. 
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standard, as well as the use of standards for the syntax of the metadata. The results in the 
pilot showed that the transport layer as used by SUPERCOLLECT was very transparent, 
easy to use and applicable on all platforms within the pilot environment.  

Process layer: The processes realised in the pilot are completely in line with the basic 
starting point as described in the process layer. This holds not only for the GPM 
(generalized data collection process model), but also for the more elaborated models 
presented in that document. 

B(4) Codacmos 
One of the results of the CODACMOS (Cluster of data collection integration and metadata 
systems for official statistics) project is a framework for Data Collection, based on the 
current state of the art and the findings.  In the CODACMOS framework primary Data 
Collection, Secondary Data Collection as well as e-Government initiatives to support the 
Data Collection process are involved. The framework shows how the data flows in the 
“ideal” situation should be organized in terms of content, logistics and coherence. Figure 
8.18 shows the main components and relations between them.  
 
In an ideal situation: 

(1) Metadata should be harmonised between the Data Collectors: differences between 
questions on the same object should be avoided or at least explained 

(2) Metadata should be electronically published so that all parties involved (government 
institutions, individuals, enterprises, suppliers of standard software) can easily 
access them.  

(3) Data already provided by a respondent to a Data Collector should be collected by 
other Data Collectors by Secondary Data Collection  

(4) Confidentiality of data (content during e-transport) should be guaranteed 

(5) Only data already available in the automated information systems of the businesses 
should be asked for. 

 
In the situation mapped in the framework there is (on a national level) a public metadata 
website (or portal by which the metadata database can be accessed). Although publishing 
existing metadata according to open standards (XML) already helps, the goal should be 
that the metadata are harmonized before they can be put in operation. The metadata 
concern: 
(1) Questionnaire metadata (the metadata required from the questionnaire are the 

identification and name of the question containing the data field(s) to be pre-filled 
and the identification and name of the data field within the question to be pre-filled). 
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(2) Metadata from the secondary data source (the metadata of the secondary data source 
would include a description of the data source (e.g. a column in a database table), 
where that data source is stored physically (e.g. the URL of the database), access 
information (i.e. the information needed to gain access to the secondary data) and 

what the meaning of the data is (e.g. names drawn from the appropriate column in a 
database table).  

 
 
Figure B.10:  The framework of CODACMOS. 

 

Without a coordinating organisation taking care of the harmonisation, maintenance and 
control of the metadata website, the implementation will not succeed. 
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Using already available technologies makes it possible to select the questionnaire and 
other metadata form the Web, fill the questionnaire (partly pre-filled, automatically, 
manually, or combined) and send it to the Data collector. 

Relevant technologies are: 
(1) XML (extensible mark-up language) can be seen as the basic standard for 

introducing data structures and especially as the standard for the syntax of the e-
questionnaires. 

(2) Web services take care of the communication between the applications. They are 
accessible by Web users (like respondents and Data Collectors) or Web connected 
programs (like electronic questionnaires) from a business Web server.  

(3) De facto standards on the transport layer are HTTP and SOAP (as well as SMTP as 
far as transport by e-mail is concerned). 

(4) As has been said XML is a basic standard solution for transferring data from the 
respondent to the Data Collector. Even for human eyes the XML structure is 
understandable. So, the data should be encrypted before its transport over the 
Internet. An upcoming standard for the identification and authentication of the 
sender and receiver of the data is Public Key Infrastructure. The organization around 
PKI is as far as Primary Data Collection is concerned a Government task (part of e-
Government). 

These technologies can also be used to gather data from secondary sources. Being aware 
of their existence (they are published!), data collectors can formulate the required data 
and get the data from the “owners of the data” (known by the definition of the data 
source). 

B (5) Conclusions from experiences 
In this section we described four EU research projects on electronic data capture for 
collecting data from enterprises to serve governmental institutions. These experiences 
have been relevant to formulate the best practices for the requirements of the E-capture 
System. The following four main conclusions may be drawn from the results of the four 
research projects. 
 
(1) Capturing data from enterprises implies that the administrative burden on the 

enterprises should be minimised. 
(2) The use of internet and e-questionnaires lowers the administrative burden 

considerably. 
(3) Data providers are expected to cooperate on the harmonisation of the metadata on 

the question(naire)s. 
(4) The kind of e-questionnaire applied depends on the conditions at the data collector 

with respect to the IT facilities. 
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C: Essay for Gymnasium in Breda by Hans 
Stol, 1967  
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Translation of the essay “The future of the computer”, Hans Stol, 1967, Gymnasium, 
Breda. 
 
The computer is entering the centre of our interest last years. The development of the 
mechanism that saves much human work, is overwhelming. It is an electronic machine 
that calculates complex computations and stores the results within a split second, for 
which a staff of circa 40 calculators need at least 1 week to perform similar tasks. Such a 
machine is for example located at IBM (International Business Machine company). This 
one can take 138,000 decisions each minute!  
Theoretically speaking the computer cannot make mistakes if the programmer does his 
work in a proper way. Nevertheless, papers recently report on computers registering a 
wrong Figure (among other things at the Girobank where one is working with a 
computer for some years now) , sometimes the differences are big; they are caused by 
small errors of programmers. The error can sometimes be fatale when they are not traced 
in time.  
Now we have seen what the computer is and what it does, we can imagine that it will be 
fully grown out in some years.   
When we will make a space flight to the moon, the computers will take care that we 
arrive safely and also will return safely on the earth; they will comply with the program 
that they received on earth. 
We do not have to be afraid that it will take over all the work from people, and so to say 
will rule over them because although it can do very much, by itself (without being 
programmed) it cannot do anything. 
The computer could even be capable to substitute the teacher; experiment in the America 
have been launched. The computer provides exercises and only if a correct answer has 
been given, it will present a new question to the student. Nevertheless it seems to me not 
the ideal way of teaching, because only specialists can ask questions to the computer and 
the personnel contact between the teachers and the student disappears completely.  
Also in an other area the computer can play an important role, viz. in the industry. All 
administration connected with every big company will be performed by the computer in 
the future. This means a reduction of much time and that is obviously an advantage. 
It could even mean that a great part of the clerks are becoming unemployed, as far as 
they are not already, and will be discharged. In their place programmers will come, 
operating the computer, but their number will be considerably less.  
A logical consequence could be that a period of serious unemployment will come. And 
this is certainly not an advantage! One may ask himself: Shall the computer bring worse 
social situations than there are now? On this question only one answer can be given: 
That’s for the future to show!  
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Summary 
The thesis concerns policy making, achieving policy decisions, and evaluating the 
implementation of the policy based on facts. One of the principles is that facts are 
determined by and dependent of the objectives of people when they observe reality. The 
emphasis of  in the thesis  is on public policy making. It happens frequently that 
decisions are made on feelings rather than on facts. It is even worse. For instance  
measuring the results of the policy implementation is omitted or the measuring is 
transferred into a discussion where the politician (1) disputes the original objectives, (2) 
introduces unforeseen circumstances, or (3) argues on changing judgements. In the thesis 
a framework is proposed for evidence-based policy making (EBPM). Implementing this 
framework using adequate IT means improves the transparency of the policy decision 
making, its continuation and its evaluation. 

The thesis starts with the following PS. 
PS: Is it possible to improve the transparency and measurability of the policy-making 
process by a framework for evidence-based policy making? 
Following the PS four research questions (RQs) are formulated.  
RQ1: How can we improve the quality of the policy-making process in terms of 
transparency and measurability by rationalisation of the process? 
RQ2: What are the characteristics of the data, representing the “facts” that should be 
used to support the achievement of the policy objectives? 
RQ3: How can IT contribute in all parts of the EBPM process? 
RQ4: What are the characteristics of an information system that will collect the data 
representing the outcome of the EBPM?  

Chapters 2 and 3 lay the foundations for the two research lines of the study: (1) the 
EBPM process and (2) the integration of IT in this process. Chapter 2 describes the 
policy making process (PMP). PMP is described as a structured process, using the 
Systems Approach. We did not confine ourselves to the policy decision making process. 
The whole process from the start of the desire to change parts of the real world up and 
until the implementation has been taken into account. The measurability of the intended 
changes play an important role, as well as the control of the process of the 
implementation of the changes. Chapter 3 elaborates on models for (1) the design of 
information systems and (2) the architecture of information systems. Since the policy-
making process may be considered as an information system, these models are also 
applicable on the analysis of the political process. The chapter ends with the conclusions 
that the following models and methods are relevant for the design of an architecture of 
information systems: models of the real world that are represented in the information 
system, being (1a) activity model, (1b) control model, and (1c) object model; and 
methods for structuring organisations. 

Chapter 4 describes four cases. Each of the cases covers one of the following areas (1) IT 
integration in process, (2) data capture as a part of the IT integration, (3) policy decision 
making, and (4) the EBPM process itself.  
The case of the administrative information systems architecture of the Delft University 
of Technology shows (a) how the models for the design of the information architecture 
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have been used to create a new organisation of the administrative data processing, and 
(b) how the organisation of the information systems is closely connected to the 
organisation structure. 
The case of reducing the administrative burdens for enterprises by using electronic data 
capture methods, is derived from four EU research projects on this subject. The 
administrative burden on the enterprises is a mayor threshold for capturing reliable data 
on economic activities. Different kind of solutions for lowering the administrative 
burden are considered. The effectiveness of the measures depends on the culture and 
specific situation in the countries.  
The case of policy decision making is twofold. First, the change of the control in the 
governance of the municipalities in the Netherlands is analysed. One of the conclusion is 
that the new dualistic model  provides a clear model for transparent and verifiable policy 
making. Second, an example of policy making in traffic control in Delft is presented and 
analysed. In the analysis the models for structuring the PMP are applied. The analysis 
arrived at the conclusion that the original objectives are not achieved. 
The case of applying EBPM is derived from experiences in a project, aiming at 
monitoring and evaluating the policy of the Moroccan Government to simulate ICT. The 
methods for the organisation of the architecture of information systems and the models 
for structuring the PMP are used in this case.  

Chapter 5 focusses on RQ1: How can we improve the quality of the policy-making 
process in terms of transparency and measurability by rationalisation of the process? 
We propose a framework to achieve the improvement of the quality of the PMP, called 
the EBPM framework. We claim that applying the EBPM framework succeed in 
achieving the improvement of the quality of EBPM, under the following conditions. 
The policy decision process is directed to changing (parts) of the real world. 
The output of the policy decision process includes objectives in terms of  the situation to 
be achieved in the real world, regarding the content (objects and their relations) and 
timing. 
The methods for measuring the results are included in the output of the policy decision 
process. 
A clear distinction is made between the ultimate goal to be achieved and the control that 
is required for the achievement. 
After the limitations of the applicability of the framework were discussed, we arrived at 
the conclusion that the limitations are primarily determined by the scope of the PMP and 
the subjects. 

Chapter 6 answers RQ2: What are the characteristics of the data, representing the 
“facts” that should be used to support the achievement of the policy objectives? The 
answer is given in three steps. The first step showed the Metadata Matrix, presenting the 
frame of reference for the consideration of the metadata that are of interest for the EBPM 
process. The second step showed the transformation from objectives to representations 
of the outcomes. In the third step the metadata models are presented. They may be used 
for (1) representing the objectives, (2) representing the outcomes of the Change Process, 
and (3) representing the progress of the Change Process.  

Chapter 7 addresses RQ3: How can IT contribute in all parts of the EBPM process? The 
added value of the use of IT in each part of the EBPM process is analysed.  The answer 
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on RQ 3 is as follows. IT may offer a mayor contribution in the EBPM process in (1) the 
evaluation of the outcomes of the PMP, (2) modelling the desired situation in the real 
world, (3) the registration of the objectives, (4) the measurement of the outcomes, (5) the 
verification of the objectives, and (6) providing transparency. An important basic rule for 
the judgement of the added value of IT in EBPM is that it supports the participants in the 
process. A fully integrated formalised IT system for EBPM is not (yet) foreseen. 

Chapter 8 discusses RQ4:  What are the characteristics of an information system that 
will collect the data representing the outcome of the EBPM? The answer on this RQ is 
given by specifying the part of the EBPM process that measures the outcomes and 
creates the indicators for evaluation and justification. The heart of this information 
system for electronic data capture is the database. The metadata model from Chapter 6 is 
considered as the basic structure of the database. The different parts of the information 
system are specified with the help of the models for the design of the information-system 
architecture, as presented in Chapter 3.  The specifications are also compared with the 
outcomes of four EU research projects on the use of IT tools in data capture. 

In Chapter 9 the answers on the four RQs are used to answer the PS: Is it possible to 
improve the transparency and measurability of the policy-making process by a 
framework for evidence-based policy making? The following answer is given on the PS. 
By combining methods and models for the design of an architecture of information 
systems with models for EBPM it is possible to formulate a framework for the policy-
making process that fulfils the requirements of (1) being transparent and verifiable, and 
(2) providing measurable results. The framework consists of different coherent parts, that 
together controls the implementation of policy decisions based on evidence. The 
framework cannot be used mechanically, without understanding the underlying reality. 
The main boundary condition for a successful application of the framework is the 
express wish of the policy makers to formulate and evaluate their policy in terms of 
representations of the real world. Even a long elapsed time between the moment of 
decision making and the implementation of the policy decision is not a reason to deny 
the efficacy of the framework.  

Chapter 9 concludes with some recommendations for (1) information architects 
concerning the use of models, (2) politicians and governmental staff on their roles in the 
process, and (3) members of Parliament and/or Council on the use of the EBPM 
framework.  

Furthermore, two future research lines are proposed. (1) Investigation of the relation 
between our democratic establishment and the possibilities to achieve transparency an 
verifiability in the policy making process. (2) Elaboration of an EU wide architecture for 
capturing data on economical activities from enterprises using IT means with the lowest 
possible administrative burden. 



 
 

226



 
 

227

Samenvatting 
 
Dit proefschrift gaat over beleid maken, realiseren en evalueren op basis van feiten. Het 
spreekt voor zichzelf dat wat als feit wordt gezien afhankelijk is van de persoon die het 
deel van de werkelijkheid beschouwt waarop het feit betrekking heeft. Bij de 
overheidspolitiek, en daarop ligt de nadruk in dit proefschrift, gebeurt het regelmatig dat 
meer op gevoelens dan op basis van feiten beslissingen worden genomen. Erger is het 
misschien nog dat het meten van het resultaat van de beslissing achterwege blijft of het 
vervolg verzandt in een discussie over (1) de oorspronkelijke doelstellingen, (2) de 
veranderingen die er zijn opgetreden waar de besluitvormer geen invloed op had of (3) 
inmiddels veranderde inzichten. In dit proefschrift wordt een framework voor het nemen 
van besluiten en het evalueren ervan voorgesteld (we noemen dit het EBPM-
framework181), dat met inzet van IT middelen kan worden gebruikt om de 
besluitvorming en het vervolg erop transparant te maken. We noemen verder het proces 
van het maken van het beleid, de besluitvorming tot en met de beleidsimplementatie: het 
politieke proces. 
 
De probleemdefinitie (PD) waar dit proefschrift mee begint luidt als volgt. 
PD: Is het mogelijk de transparantie en meetbaarheid van het politieke proces te 
verbeteren door introductie van een framework voor EBPM? 
In hoofdstuk 1 is deze vraagstelling verder uitgewerkt en zijn in het vervolg ervan de 
volgende onderzoeksvragen (OV) geformuleerd. 
OV 1: Hoe kunnen we de kwaliteit van het politieke proces verbeteren in de zin van 
transparantie en betrouwbaarheid door het proces te rationaliseren? 
OV 2: Wat zijn de karakteristieken van de gegevens, of de “feiten”, die gebruikt zouden 
moeten worden ter ondersteuning van de politieke keuzen? 
OV 3: Hoe kan IT in alle delen van het politieke proces bijdragen tot een verbetering van 
de transparantie ervan? 
OV 4: Wat zijn de karakteristieken van een informatiesysteem dat de data verzamelt en 
publiceert over de voortgang en de bereikte doelstellingen? 
 
Voordat op de onderzoeksvragen wordt ingegaan, heb ik in twee hoofdstukken de 
uitgangspunten voor twee peilers van dit proefschrift beschreven, te weten (1) de 
structurering van het politieke proces en (2) de uitgangspunten voor de inrichting van de 
architectuur van informatiesystemen.  
 
Hoofdstuk 2 gaat over het politieke proces. Ik heb met name aangegeven hoe dit proces 
gestructureerd kan worden, met gebruikmaking van concepten uit de systeemtheorie. 
Hierbij wordt aangesloten op literatuur over het politieke proces. Het politieke proces 
wordt in haar geheel beschouwd, met andere woorden niet beperkt tot het 
besluitvormingsproces, maar vanaf het plan voor het veranderen van (aspecten of delen 
van) de werkelijkheid tot en met de realisatie. Hierbij spelen de meetbaarheid van 
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voorgenomen veranderingen een belangrijke rol, maar daarnaast ook de beheersing van 
het proces om tot die veranderingen te komen. 
 
In hoofdstuk 3 ga ik uitgebreid in op modellen voor het ontwerpen van 
informatiesystemen en de conceptuele en technische architectuur van 
informatiesystemen. Deze modellen zijn van belang voor de analyse van het politieke 
proces en de integratie van IT in het politieke proces, dat op zichzelf gezien kan worden 
als een informatiesysteem. Ik concludeer dat bij de inrichting van de architectuur van een 
informatiesysteem (1) modellen van de werkelijkheid  die erin wordt afgebeeld een 
belangrijke rol spelen (activiteiten model, besturingsmodel en object model) en tevens 
dat (2) methoden voor structurering van organisaties ook van toepassing blijken te zijn 
op de structurering van een informatiesysteem.  
 
Hoofdstuk 4 behandelt vier voorbeelden uit de praktijk die betrekking hebben op 
onderdelen van de onderwerpen die behandeld zijn in de hoofdstukken 2 en 3. Een 
voorbeeld van de architectuur van bestuurlijke informatiesystemen bij de TU Delft laat 
zien op welke wijze het gebruik van de modellen voor het realiseren van een architectuur 
van informatiesystemen in de praktijk heeft geleid tot een nieuwe inrichting van de 
informatievoorziening en tevens hoe die inrichting van de informatiesystemen 
samenhangt met de inrichting van de organisatie. Research projecten van de Europese 
Unie op het gebied van administratieve lastenvermindering, gebruik makend van IT, 
worden kort besproken en gerelateerd aan een model van de wijze waarop de invloed 
van politieke besluitvorming geanalyseerd kan worden. Ook geef ik een voorbeeld van 
de wijze waarop de cultuur van de verschillende EU landen invloed heeft op de 
effectiviteit van de maatregelen voor het verminderen van de administratieve lasten. Het 
derde voorbeeld gaat over het politieke besluitvormingsproces op lokaal niveau. De 
essentie van het dualistisch model kan met behulp van het besturingsmodel worden 
weergegeven en de structureringsprincipes van het politieke proces blijken goed 
toepasbaar op een voorbeeld van dit proces op lokaal niveau dat tot doel had de 
economie van de binnenstad te verbeteren door het autoluw maken ervan. In het vierde 
voorbeeld worden zowel methoden voor de inrichting van de architectuur van 
informatiesystemen als de structureringsprincipes voor het politieke proces toegepast. 
Dit gebeurt, middels een beschrijving van een onderzoek in Marokko waar een 
informatiesysteem is ontworpen om de effecten van het beleid van de Marokkaanse 
Overheid met betrekking tot het stimuleren van IT in de samenleving te monitoren en te 
evalueren. 
 
Hoofdstuk 5 beantwoordt OV1: Hoe kunnen we de kwaliteit van het politieke proces 
verbeteren in de zin van transparantie en betrouwbaarheid door het proces te 
rationaliseren? Wij stellen een framework (we noemen dit het EBPM framework) voor 
om de kwaliteit van het politieke proces te verbeteren. Het EBPM framework heeft als 
uitgangspunten dat (1)  de politieke besluitvorming gaat over het tot stand brengen van 
veranderingen in de werkelijkheid, (2) de output van het politieke besluitvormingsproces 
bestaat uit doelstellingen in termen van te bereiken situaties in de werkelijkheid, zowel 
wat betreft de inhoud als het tijdsaspect, (3) de methode om meten op welke wijze de 
doelstellingen zijn bereikt onderdeel uitmaken van de output en (4) een duidelijk 
onderscheid wordt gemaakt tussen het uiteindelijk beoogde doel en de wijze waarop dit 
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doel wordt bereikt (beheersing van het proces). Op de beperkingen van het model wordt 
ingegaan, waarbij ik stel dat niet zozeer de aard van het politieke proces, doch de scope 
en de onderwerpen van dit proces nuancering van de toepasbaarheid van het model met 
zich mee kunnen brengen.      
 
In hoofdstuk 6 wordt OV2 behandeld: Wat zijn de karakteristieken van de gegevens, of 
de “feiten”, die gebruikt zouden moeten worden ter ondersteuning van de politieke 
keuzen? Het  antwoord wordt in drie stappen gegeven. De eerste stap leidt tot de 
constructie van een Metadata Matrix dat de basis vormt voor de metadata modellen voor 
het politieke proces. De tweede stap laat de transformatie zien van doelstellingen tot 
afbeeldingen van de resultaten. De derde stap toont de metadata modellen. Deze 
metadata modellen beschrijven de karakteristieken voor de formulering van de 
doelstellingen, het meten van de resultaten en het monitoren van het proces. De 
karakteristieken van de gegevens die nodig zijn voor de politieke besluitvorming komen 
op metaniveau overeen met de formuleringen van de doelstellingen en van de gemeten 
resultaten. 
 
Hoofdstuk 7 gaat over OV3: Hoe kan IT in alle delen van het politieke proces bijdragen 
tot een verbetering van de transparantie ervan? Voor ieder van de stappen in het 
politieke proces in het algemeen en voor de elementen uit het EBPM-model in het 
bijzonder wordt de toegevoegde waarde van IT geanalyseerd. De conclusie is dat IT een 
belangrijke rol kan spelen in (1) het evalueren van resultaten van politieke 
besluitvorming, (2) het modelleren van een gewenste situatie in de werkelijkheid, (3) het 
registreren van de doelstellingen, (4) het meten van de resultaten, (5) het verifiëren van 
de resultaten versus de doelstellingen, en (6) het transparant maken ervan. Een belangrijk 
uitgangspunt voor de beoordeling van de toegevoegde waarde van IT in het politieke 
proces is dat dit ondersteunend moet zijn voor de politici en andere betrokkenen bij het 
politieke proces. Voorkomen moet worden dat een volledig geïntegreerd systeem 
ontstaat dat een eigen leven gaat leiden. 
 
Hoofdstuk 8 beantwoordt OV4: Wat zijn de karakteristieken van een informatiesysteem 
dat de data verzamelt en publiceert over de voortgang en de bereikte doelstellingen? Als 
antwoord worden de specificaties gegeven voor het formaliseerbare deel van het 
informatiesysteem dat het politieke proces ondersteunt. Het informatiesysteem wordt 
opgebouwd vanuit de randvoorwaarden die gelden voor een systeem dat indicatoren 
genereert die de realisatie van de politieke doelen afbeelden. De kern van het systeem 
voor het elektronisch verzamelen van data bestaat uit een database waarin het metadata 
model dat in hoofdstuk 6 is beschreven, is afgebeeld. De verschillende 
informatiesysteemonderdelen worden gespecificeerd met behulp van de modellen voor 
de inrichting van de architectuur van informatiesystemen. De eisen die gesteld worden 
aan het formaliseerbare deel van het informatiesysteem zijn getoetst aan de uitkomsten 
van vier EU-projecten waar elektronisch verzamelen van data bij bedrijven centraal 
stond. 
 
In hoofdstuk 9 trek ik conclusies, waarbij de onderzoeksvragen en probleemstelling 
tegen het licht worden gehouden. Door methoden en modellen voor het ontwerpen van 
een architectuur voor informatiesystemen te combineren met modellen voor het politieke 
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proces is het mogelijk gebleken een model te maken voor het politieke proces dat 
voldoet aan de eis dat het (1) transparant is en (2) verifieerbare resultaten oplevert. 
Hiertoe moet wel aan een aantal randvoorwaarden voldaan worden. Een van de 
belangrijkste is dat de wil bestaat om in termen van afbeeldingen van de werkelijkheid 
het beleid te formuleren en te willen evalueren. Een lange doorlooptijd vanaf het 
moment van besluitvorming en realisatie van dit beleid behoeft geen bezwaar te zijn 
voor de doeltreffendheid van het model. De wil tot transparantie en verifieerbaarheid van 
het beleid, vanaf het moment dat dit beleid geformuleerd wordt tot en met de realisatie 
ervan in de werkelijkheid, is een conditio sine qua non.  
Hoofdstuk 9 geeft verder een aantal aanbevelingen, voor (1) informatiearchitecten over 
het gebruik van modellen, (2) politici en ambtenaren over de onderlinge taakverdeling, 
en (3) leden van het parlement en/of raad over het gebruik van het EBPM framework. Ik 
eindig hoofdstuk 9 met twee onderzoeksvragen. (1) Is ons democratisch bestel in staat 
om te gaan met een transparant model voor het politieke proces? (2) Hoe kunnen we 
komen tot een EU brede architectuur voor het elektronisch verzamelen van data over de 
economische activiteiten van bedrijven bij minimale lastendruk?  
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