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9Preface

All over Europe urbanisation has been a clear trend over the past decades and is expec-
ted to continue with the proportion of the European population living in urban areas 
increasing from 72% in 2007 to 84% in 2050 (UN Department of Economic and Social 
Affairs/Population Division, 2008). Accordingly, urban mobility is of growing concern to 
citizens and authorities. Cities need efficient transport systems to support their econo-
my and the welfare of their inhabitants.

A relevant question in this respect is what an efficient transport system should 
look like and what positive impacts this may have on the economy and quality of urban 
life. In other words: “How can we achieve cleaner and better cities across Europe?” 
This question turned out to be the motto for the CIVITAS Initiative that the European 
Commission launched in 2002.

CIVITAS stands for CIty – VITAlity – Sustainability, an initiative co-financed by the 
European Commission and coordinated by cities as a programme ‘of cities for cities’. Its 
fundamental aim is to support cities in the introduction of ambitious transport measu-
res and policies towards sustainable urban mobility. The goal is to achieve a significant 
shift in modal split towards sustainable transport, an objective reached through encou-
raging both innovative technology and policy-based strategies. 

So far there were CIVITAS I (2002-2006) and CIVITAS II (2005-2009). The third 
programme, CIVITAS PLUS (2008-2013), is about to come to an end and will be follo-
wed by CIVITAS PLUS II (2013-2017). In the present programme there are five so-called 
collaborative projects, namely, ARCHIMEDES, ELAN, MIMOSA, MODERN and RENAIS-
SANCE with a total of 25 demonstration cities taking part, implementing over 300 
measures. From the beginning of CIVITAS, evaluation played a key role for the European 
Commission. A specific element is the so-called framework for evaluation. The frame-
work has set the working structures along which all local urban evaluations have taken 
place since 2002. For the development of this structure the European Commission esta-
blished horizontal support action teams in each programme phase: METEOR (CIVITAS I), 
GUARD (CIVITAS II) and POINTER (CIVITAS PLUS). The CIVITAS framework for evaluation 
has been developed by representatives of these support action teams, complemented 
with valuable comments from the members of the CIVITAS Advisory Committee. Spe-
cific acknowledgement goes to Mike McDonald, Jinan Piao and Richard Hall from the 
University of Southampton (Transportation Research Group) and Martin van de Lindt 
from TNO. Many of the examples presented in this handbook have a direct or indirect 
link to the CIVITAS framework and related guidance notes. 

Each of the five collaborative projects in CIVITAS PLUS had a work package in-
stalled which was responsible for the city specific coordination and support of the 
measures’ evaluations. In MIMOSA this task lay with the Chair of Integrated Transpor-
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10
tation Planning at the Technical University Berlin who coordinated the activities for the 
production of this book. Together with POINTER, the support action team for CIVITAS 
PLUS, who provided a wider perspective on evaluation and reflecting the interest of 
the European Commission to develop towards a learning society, the authors wrote 
this guide based on their practical experience gained in four years of CIVITAS. If you 
are interested to learn more about the CIVITAS initiative please go to www.civitas.eu. 
However, this handbook covers a broader spectrum of evaluation activities than just  
CIVITAS evaluation; therefore, in addition to the CIVITAS documents several other sour-
ces and guidance notes have been taken into account.

Regarding the production of this handbook we specially like to thank Christine 
Ahrend (Technical University Berlin), Hans-Joachim Becker (Technical University Ber-
lin, CIVITAS TELLUS, CIVITAS MIMOSA), Kerstin Burggraf (city of Dresden), Dirk Engels 
(Transport & Mobility Leuven/TML, CIVITAS ELAN) and Isabela Velázquez (gea21, CIVI-
TAS ARCHIMEDES) for intensively commenting the draft version of this publication and 
Nicola Moczek (PSY:PLAN) for coordinating its production. Special thanks go to the 
cities of Utrecht and Tallinn for providing the raw material for the evaluation examples 
that are used as examples throughout this book. 

Hamburg and Berlin, January 2013
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12 1 Introduction

Have you read the preceding comic? Even if the pictured discussion might seem a little 
superficial to you, it does demonstrate one of the main concerns with cities aiming to 
improve their liveability. There is a lot of talk about sustainability, about reducing car 
dependencies, about making cities greener, quieter and a nicer place to live. But what’s 
the evidence of the interventions in place? Many cities and organisations successfully 
implement measures within a given timeframe and budget and produce outstanding 
outputs. But policymakers are sometimes afraid of a systematic evaluation. However, 
evaluation is more then assessing their policy, proving that money was not well spend 
and then finding someone to blame. Evaluation can help to improve measures during 
their implementation by looking for ways to optimise the processes or identifying as-
pects to focus on. It can help to ensure that results are generated along the lines of 
what was intended and that mistakes will not be repeated in the future. 

This book will help you in conducting such a sound evaluation. It will guide you 
through all the steps which are necessary to draw meaningful conclusions from your 
findings. But before we take you into the realm of evaluation, we are going to define 
the term and the purpose of evaluation. Then you will get an overview of all the steps 
involved in an evaluation before the more detailed chapters begin.  

This handbook is not intended as an exhaustive instructional guide for evaluation. 
It provides a framework for thinking about evaluation of mobility measures and out-
lines the evaluation task, either independently or with the support of an external evalu-
ator/consultant. For more detailed guidance on the technical aspects of evaluation, you 
may wish to consult the sources recommended in each section or in the bibliography 
at the end of the handbook.

1.1 What is evaluation? 

Scientifically speaking, evaluation is a systematic determination of a measure’s merit 
and significance, using criteria governed by a set of standards. It is part of a conti-
nuing management process consisting of planning, implementation, and evaluation; 
ideally with each substituting the other in a continuous and simultaneous cycle until 
successful completion of the measure. In other words: evaluation tells you what really 
happened in your measure – compared to what should have – why it happened and 
what you can learn from these deviations. On top of that, evaluation will determine if 
you have reached your intended goals. 

To understand the essence of evaluation studies, it is necessary to emphasise that 
evaluation is not to be confused with audit or monitoring. These terms should not be 
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mistaken for evaluation, although they can be (in specific cases) a tool for updating 
the data collected during evaluation as well as for the needs of analyses carried out 
during evaluation. The differences are subtle, but they are nonetheless important and 
the terms are thus defined in this evaluation handbook too. In comparison to this, an 
audit is only the verification of compliance of the use of resources (mostly financial) 
with the binding legal regulations and specific standards. It is thus a tool for the inter-
nal control. Monitoring is usually conducted simultaneously with the implementation 
and is designed for verifying this process, particularly the achievement of assumed 
outputs and results of the measures undertaken as well as inputs mobilised for their 
implementation.

So you see audit and monitoring can be used as the source of information for the 
evaluation. But while the monitoring is checking specific values, your evaluation is 
drawing right conclusions in the whole perspective of a measure. This is why it employs 
its own methodology, which you will learn in the course of this book. 

1.2 What is the point of evaluation anyway? 

Why is it important to conduct an evaluation if a project is running well and everything 
seems fine? Surprisingly, this question often pops up at city-level evaluation. Ironically, 
the answer is the same that drives us to learn from less successful pilot measures. 
Evaluation is a natural thing and every one of us does it in our everyday lives without 
thinking much about it. Have you ever thought about what made you choose to buy 
one product and not another? Or did you ever think about telling your friend how well 
your new lawnmower cuts the grass compared to the expectations you had because 
of its advertisement? In a general sense, this is evaluation. In the context of transport 
projects, the number of variables and stakeholders increase and turns the evaluation 
task into something more complex. But frankly, evaluation is a powerful tool for lear-
ning what works, what does not, and the reasons for this. So basically, we evaluate 
because we want to: 
• measure the performance 
• learn for future projects
• exchange experiences

Performance measurement means that through the application of proper experimental 
designs it is possible to quantitatively and qualitatively determine the implemented 
measure’s effects on transport systems as well as on other related areas. This allows 
an appraisal of the measure’s impacts. These conclusions can be used to legitimise 
the measure or to identify weak spots of its setup. For instance, through a time series 
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analysis of a traffic calming measure it could be discovered that an expected reduction 
in velocity and number of accidents did not take place. The aspired effects as well as 
the estimated economic benefits have not been achieved. Does this sound bad? Well, 
probably yes – but this is where the second function of evaluation becomes just as 
important. Through evaluation we want to learn for future projects. So, based on the 
identified weak spots the input parameters for future impact estimations can be ad-
justed. Or in other words, from the conclusions regarding the evaluation of the traffic 
calming measure other measures for the same street can be derived. Further, if we 
want to implement traffic calming measures elsewhere, we can better estimate their 
outcome because of this one measure which had unexpected results. 

Since evaluation results should be made public, they also serve the purpose of 
improving measures for different places, different points in time and different stake- 
holders (see the chapter on up-scaling and transferability for more on this). For in-
stance, the city of Utrecht, the Netherlands, is implementing a so-called Cargohopper, 
which is basically a small electric vehicle used to distribute goods in a very dense inner 
city. Their evaluation results – if made public – can serve as an example for other ci-
ties how they could replace heavy duty traffic in their city centre. And by showing the 
positive results, relevant stakeholders can be convinced to support the implementation 
of such a measure. 
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Evaluation thus delivers various benefits for everybody involved such as decision makers 
and (maybe most of all) for the citizens as it helps to: 
• better understand public spending,
• better orient bundles of measures towards specific target groups,
• improve future planning and optimise the allocation of resources.

Remember that the human being is a judgemental creature. We tend to have an opin-
ion on everything, all the more for what is publicly funded! 

However, evaluation should never be conducted to primarily control people. 
Further, the initiation of ‘sanctions’ (e.g. payback of funding) must not be the goal of 
the evaluation. Such a focus would discredit the fundamental aim of evaluation and 
would impede innovative measure approaches.

1.3 How does evaluation work?
1.3.1 When should I evaluate?

Evaluation should run at all times of an implementation process: parallel to the plan-
ning, implementing and operating of your measure. It should be part of a continual de-
velopment process by providing feedback about progress, encouraging reflection about 
outcomes and providing a basis for considering future strategies. Hence, evaluation is 
a set of interlinked activities. Each of these is an important part of the overall process 
and needs adequate time to keep the quality of the evaluation. 

The figure 1-1 provides an overview with the common stages and key activities 
in project/programme planning, monitoring and evaluation. ‘Common’ stages because 

Figure 1  –  1: Arrangement of evaluation.
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there is not one generic measure/project cycle, as each measure/project ultimately 
varies according to the local context and need.

The first stage in a measure cycle is an initial needs assessment. Ideally, this stage 
is already integrated in your transport policy formulation or urban mobility plan. This 
step is necessary to determine your needs and what could be done to improve the situ-
ation. This then leads you to a (selection of) measure(s) to which you attach certain 
expectations (in other words, how well the expected outcomes fit your problem) and 
from which you choose the measure that fits best. This is all part of the so-called ex-
ante evaluation, the process of checking how well a scheme or strategy will perform. It 
helps you to make efficient choices between options. It is more a prediction or simula-
tion of what you think will happen. For the purpose of this book we assume that these 
steps are already concluded. We will discuss mainly ex-post evaluation although some 
elements can be used for ex-ante evaluation too.

After your initial needs assessment you start the operational design of your meas-
ure/project and its objectives, indicators as well as means of (later) verification. This 
includes the identification of the purpose of the evaluation, your resources available 
and the determination of the appropriate evaluation design. Then, the baseline of data 
against which your improvement can be measured is compulsory. This is typically the 
end of the planning period and the beginning of the implementation. This baseline 
data will be the first real test of your data collection methods and give you an initial 
insight into the quality of your data assessment. In general your measure progress is 
accompanied by a monitoring process. This is an important reflection to assess and 
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inform on the ongoing project/programme implementation. Often, the data you will 
need to provide for this can also be useful for the evaluation or vice versa. The final (ex-
post) evaluation occurs after the measure/project is completed to assess how well the 
project/programme achieved its intended objectives. Then, the measure/project cycle 
is concluded by the dissemination and the results and lessons learned. However, the 
proper reporting, reflection and learning should occur throughout the whole measure/
project cycle. As such, evaluation does not take place once or twice, but is a steady part 
to the measure’s implementation. Do not be fooled, this does take a lot of resources 
(time, money and people involved). But it is a rewarding process.

1.3.2 Are there different types of evaluation? 

You will not get very far in studying evaluation before realising that the field is charac-
terised by enormous diversity. From large-scale, long-term, international comparative 
designs involving millions of Euros to small, short evaluations of a single measure in a 
city, the variety is vast. These can be categorised in a variety of ways, but for the urban 
mobility-related context, there are basically two fields of assessment – the impact and 
process evaluation. 

The main goal of the impact evaluation is to draw a balance of the effects of the 
measure’s implementation and the situation before the implementation. The purpose is 
to assess a mature project’s success in reaching its stated goals. Impact evaluation is 
an appraisal of worth, or merit. Usually, this type of evaluation is needed for decision 
making as it presents ‘hard facts’. The decision alternatives may include the following: 
disseminate the intervention to other sites (also called transferability); continue  
funding, increase funding, continue on probationary status, modify and try again, and 
discontinue. You can read more about this type of evaluation in chapter 2. However, 
this impact evaluation should not be confused with an output assessment. Think of it 
this way: if you have a herd of horses which are thirsty, you build them a water trough. 
If you consider the amount of troughs you build, you do an output assessment. If you 
lead your horses to the water and they drink, we talk about the outcome. The impact 
of your action would be the fact that your horses remain healthy because they are 
drinking water. 

The process evaluation focuses on the means and procedures by which a measure 
is implemented. It begins during project development and continues throughout the 
life of the project. Its intent is to assess all project activities, negative and positive 
factors which are influencing the measure implementation process and thus provide 
information to monitor and improve the project. You can read more about this type of 
evaluation in Chapter 3. 
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Nonetheless, process and impact evaluation are to be seen as one. If we talk about the 
horses again: you can lead them to water, making sure that the tank is full, you can 
even monitor the quality of the water but without monitoring their health, you will not 
know if your measure had the desired effect. On the other hand, if you only monitor 
their health – in other words you focus on impact evaluation – and find out that they 
die anyway, how do you know it is not a result of bad water quality (assuming of course 
that they have been fed properly)? As you can see only a so called ‘mixed evaluation 
approach’ of impact and process evaluation can give real evidence for success or failure 
of measures.

1.4 Whom do I need to get involved? 

Evaluation involves a broad spectrum of institutions as well as those people, whose 
actions are the object of the evaluation conducted. In other words, evaluation involves 
a lot of people with many different backgrounds who have different interests and mo-
tivation for an evaluation. 

Politicians and decision makers – these can include administrations on various 
spatial and hierarchical levels such as the European Commission, national, state and 
local level authorities etc. For them evaluation constitutes the source of information 
about the project (its preparation, implementation and its results).
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Managers of the measure – this is a group of people whose tasks include manag-

ing the different aspects of the project; the evaluation results supply them with the 
information about the effects of their work, about positive influences and difficulties.

People who implement the measure – these are the actual people who make your 
measure a success; the people belonging to this group may see the effects of their work 
in a wider context and see how it contributes to the overall improvement of liveability 
in their city. 

Measure target groups – these are the potential beneficiaries or ‘bearer’ of a mea-
sure. The evaluation results enable this group to see what they may expect from the 
project (ex-ante) as well as what has been done within it (ex-post). 

Other stakeholders – these are all other stakeholders which are not part of any 
of the immediate groups mentioned above, for them the evaluation results should be 
made available as well. This is necessary for transparency, which will then again im-
prove the acceptance of a measure. 

Experts, i.e. persons with technical and/or methodological knowledge as well as 
any person who can help in defining the evaluation questions or interpreting the evalu-
ation results. The involvement of independent experts may be very crucial for supplying 
useful information to the evaluation team and during the debate of which the objective 
is to indicate more general lessons following the evaluation study. 

Thus the answer to the question of who should be involved is that everyone who 
is eventually positively or negatively affected by the measure should also be part of the 
evaluation procedures and result disseminations. 

1.5 Why do we need this book?

Transport accounts for nearly a quarter of current energy-related carbon dioxide emis-
sions with car travel constituting more than three quarters of all vehicles kilometres 
travelled. The effects of car travel – especially on cities – are numerous and mostly do 
not relate positively to a friendly living environment. Hence, cities are designing inter-
ventions – measures which aim, for example, at reducing car use and thus decreasing 
the negative impacts of travel mode choices. However, the evidence on the effective-
ness of such measures found in the corresponding evaluation literature remains widely 
weak. Their evaluations usually vary in the methods they employed and the outcomes 
they reported. Frequently the evaluation methods have not been chosen in a way that 
they can deliver satisfying results. This is nothing to be ashamed of as the measure 
evaluation in the field of sustainable urban transport is a relatively young research 
area. In some cases evaluation seems unwanted by the people responsible as they mis-
take it for an audit; in other cases evaluation might be generally desired, but resource 
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restrictions or a lack of competence might produce results of minor value or hinder the 
evaluation entirely. 

But why do we need another evaluation book? Well, our experiences in the  
CIVITAS MIMOSA and CIVITAS POINTER projects show that there is still a lack in evalu-
ation literature that is specifically tailored to the urban mobility-related context. And 
this was confirmed when we received reactions to the first drafts of this book, they 
were all in line with: “When I began to read this book I thought, why did not I have this 
book before the project started”. Now we do not want to brag too much about our pro-
duct. Nonetheless, we hope this book will encourage managers to conduct evaluations 
when they might otherwise have viewed them as too expensive or time-consuming to 
be conducted to a high standard. Thus, the desired outcome is an increase in the quality 
and quantity of rigorous evaluations which are conducted. 

This handbook is not designed to be read from cover to cover, it is a resource guide 
which can be used for reference as and when needed. For this reason readers will find 
that key points may appear to be repeated in different sections. The structure includes: 
case studies, key guidance notes, templates, checklists, and links to other methodo-
logical approaches, online documents, and sources of reference. You should not feel 
discouraged when you read this book. A sound evaluation is a complex task, but it is 
one anyone can manage with a little help, time and dedication. 

In order to better understand the details of the evaluation process, three measures 
from within CIVITAS MIMOSA will serve as examples for this book. These examples are 
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What this book will do will not do

demonstrate that evaluation is a useful 
task

substitute project specific guidelines

demonstrate that evaluation  
can be learned by everyone

provide information on how to assess  
European added value 

present examples that illustrate the  
evaluation process through all stages

comment on specific evaluation  
structures within European projects

focus on small urban projects (CIVITAS-like
measures)

consider peculiarities of infrastructure projects

Table 1  –  1: What this book can do for you.

the Road Safety Label and the Cargohopper from the city of Utrecht, as well as the 
‘Knitting Bus’ campaign from Tallinn. We will describe them here briefly. 

Utrecht Road Safety Label: The city of Utrecht awards Road Safety Labels to pri-
mary schools that proactively address road safety issues. The aim of the measure is 
to improve road safety in urban areas, particularly around schools where road safety 
problems increasingly occur. As more and more parents drop their children off and 
pick them up by car, children who cycle or walk to school are increasingly at risk, also 
because children often do not act safely in traffic. The situation has become such that 
the areas around many primary schools are no longer sufficiently safe. To this end, 
Utrecht aims to introduce the Road Safety Label in most of its primary schools. The 
Utrecht Road Safety Label is a quality hallmark for schools that include road safety 
in their school’s policy. Key elements that schools will need to encompass are traffic 
safety education and the participation of parents. Commitment to the establishment 
of uniform school surroundings with regard to road signage etc. is also required. A spe-
cially trained Road Safety Label consultant indicates which criteria need the school's 
attention for improvement. The school appoints a road safety coordinator who is in 
charge of the project, and – if necessary – supports the implementation. If the school 
fulfils all criteria, it will be awarded the Road Safety Label. The consultant makes plans 
for maintaining the label and there will be checks every two years.

Utrecht Cargohopper: Freight traffic is a major contributor to deteriorating air 
quality and rising greenhouse gas and noise emissions. In July 2007, Utrecht introduced 
a low-emission zone that limited access for trucks with polluting engines. As a first 
step, Utrecht, in cooperation with a transport company, started a pilot with one electric 
mini-train (the Cargohopper) for goods distribution in the city centre. The city granted 
the Cargohopper various exemptions with regards to the entrance to the limited traffic 
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zone and it soon supplied 40 to 50 delivery addresses in the city centre per day. Later 
on solar panels were placed on the roof of the Cargohopper, which supply the train with 
solar power for eight to nine months a year. In the remaining time, it runs on green 
electricity. The Cargohopper has the capacity to do the same deliveries as five vans.

Tallinn Knitting Bus: Tallinn has identified low popularity of public transport and 
light transport as a problem that needs to be addressed. The city has already introduced 
innovative solutions and improved the quality of sustainable transport modes but these 
measures have remained largely unnoticed by the general public so far. The city has 
realised that it needs to develop a marketing strategy to promote its public transport 
service and to inform citizens of mobility options in the city. The first task for Tallinn in 
this measure has been to draw up a communication plan that includes specifications 
for a media campaign. Target groups have been defined (schools, work places, individu-
als) and practical interventions have been specified such as mobility plans, education 
and promotional activities. As Tallinn was European Capital of Culture in 2011, it was 
decided to take advantage of the many cultural events that were being held in the city. 
In conjunction with the Capital of Culture committee, Tallinn’s Bus Company investi-
gated the idea of ‘Knitting Graffiti’ or ‘Yarn Bombing’ which originated in the United 
States of America in 2006 as a mean of ‘softening’ and brightening up the urban envi-
ronment. In Tallinn (where there is a strong tradition of knitting as a handicraft), it was 
decided to build on this trend and implement a ‘Knitting Graffiti’ campaign in one bus. 
Volunteers were recruited to knit, and the seats and also the hand rails were wrapped 
in knitting. The outside of the bus was covered in vinyl photos of knitting. 

We will use parts of these measures as examples, while you can also find a com-
plete evaluation report in Chapter 7. We will be using these three examples throughout 
this handbook to elaborate an ideal evaluation. For this purpose, some of the details 
about the examples are fictional, but others have been taken from real life experience. 
Remember, we do not wish to sell the measures, but show how uncomplicated and 
rewarding a proper evaluation can be. 
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232 Impact evaluation 

There can be various influences that cause certain effects and side-effects. You want 
to know how to show the real impact of a measure in a structured way? So let us start 
with the basics of evaluating an impact of a measure.

Impact evaluation illustrates changes which are attributed to an intervention such 
as a project, measure or policy which was planned and implemented to reach a formu-
lated goal. In contrast to outcome monitoring, which examines whether targets have 
been achieved, impact evaluation is structured to answer the question: How would 
outcomes such as participants’ well-being have changed if the intervention had not 
been undertaken? Impacts of mobility-related measures can be determined in many 
different ways. Therefore, a variety of evaluation methods is offered in this chapter. 
Whatever method you chose, it is essential for the evaluation of any impact or effect 
to collect and analyse data before (baseline) and after implementation (ex-post). This 
enables you to compare both situations and draw conclusions. A central question to 
answer is: What was the situation before I implemented the measure and what chan-
ges can be attributed to the measure?

Ideally, it also puts the surveyed data in relation to control data which are col-
lected where no measure has been carried out (the so-called business-as-usual, see 
Chapter 2.4). Except from collecting data before and after implementation, evaluation 
can even take place before implementation, the so-called ex-ante evaluation, which 
helps to decide which measure is best to solve your problem. Ex-ante evaluation takes 
place after you have identified a problem or issue that you want to tackle with an in-
tervention. In this case you make assumptions about what impact certain measures are 
going to have and what the costs are. Based on this result you will then decide which 
measure to implement to reach your objective. This decision making process will not be 
part of this book which brings impact and process evaluation to light.

This chapter is about how to organise an impact evaluation and what you have 
to take into account from the start to avoid unwanted effects. These can arise by con-
flicting interests and can show up by having blinkers on as the persons responsible for 
the measure. To carry out a meaningful evaluation, it is necessary to think about some 
points before realisation of your measure: How do I clearly define the objectives? And 
how can I find the corresponding indicators to evaluate the impacts?

After having a closer look at the issues of objectives and indicators, we are going 
to tackle questions like “Which kind of survey or evaluation design is suitable and 
meets the requirements of a sound evaluation?” Furthermore, some issues regarding 
questionnaires and choice of control group as well as sampling and sample selection 
will be discussed more specifically. A survey, as one data collection method, can have 
various shapes and appearances. Hence, some basic concepts and relevant issues will 
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be outlined. And last but not least, we will introduce selected methods and hints for 
the actual data collection and analysis.

The following Figure 2-1 summarises the ideal steps of impact evaluation before 
and after implementation of a measure, which will be presented in detail afterwards.

It is recommended to analyse those data collected before the start of the measure 
shortly after its collection. So you still have the chance to adjust the measure according 
to your findings before its implementation, if necessary. Often this analysis and inter-
pretation of data (steps 7 and 8) will be carried out later parallel to implementation or 
analysis of after-data due to lack of time or interest. However it is better to take the 
chance to get active before a measure fails.

As you have seen, before collecting any data, objectives you would like to achieve 
should be defined. So let us start with this issue.

Figure 2–  1: Steps of impact evaluation.
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Further readings 

European Commission, Directorate-General for Regional Policy Cohesion: 
Principal evaluation techniques and tools – MEANS collection: evaluating 
socio-economic programmes. 3rd volume, Lanham (Luxembourg), 1999.

Patton, Q. M.: Utilization-Focused Evaluation. 4th edition, Sage Publications, 
London, 2008.

2.1 Objectives of your measure

In order to evaluate the effects of an urban transport measure it has to be clear, which 
objectives should be addressed by the chosen measure and how the objectives relate 
to each other. The objectives should be defined by the evaluation team after consult-
ing the steering group responsible for evaluation of the programme involved. Keep in 
mind that the output of your measure or project should always be attributed to the 
long-term strategies of political priority as formulated in a transport master plan of 
your city.

Regarding objectives to be achieved by a measure, there is always a hierarchy 
of objectives. So first of all view at the objective(s) at a higher, more long-term level, 
which has been assigned to the planned measure, for example improvement of quality 
of life or reduction of transport related emissions. Then phrase the objectives you want 
to specifically address with the measure, which are more short-termed and are small 
steps towards the final goal which is formulated in a high level objective. If those ob-
jectives were already predefined, check if they really fulfil the purpose to contribute 
to the evaluation of your measure (we will show you some criteria for good objectives 
later). It is better to renegotiate the objectives than to work with measure specific 
objectives formulated too general, unachievable or the like.

So there are two levels: high-level objectives and measure-specific objectives, 
which relate differently to the effects of your measure. The actions you undertake as 
input are followed by a direct output like constructed pedestrian crossings, or the event 
to promote sustainable mobility. The impact of the actions refers to the objectives on 
the measure level such as to achieve 5% fewer accidents with pedestrians involved in 
the area of implementation. 

Objectives at a higher level aim to achieve an overall outcome such as the high-
level objectives. Therefore, to show if the impact of your measure serves the defined 
purpose, you describe its outcome as contribution to measure-specific objectives as 
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well as its estimated outcome, which is related to its high-level objectives. Finally, a 
measure’s impact is described by the outcome less other influences which would have 
happened without the measure.

Figure 2–  2: Definition of input-output-outcome-impact.
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Let’s take the example of the road safety label which was implemented in Utrecht. 
Zones around schools were equipped in this measure with common street signs and 
markings to achieve a uniform lay-out of the school surroundings. This should attract 
drivers’ attention immediately to the fact of being close to a school. Increased safety 
and encouragement of pupils to go to school by bike or by foot is intended by this 
intervention. In the long run the implemented actions aim at increasing modal split 
towards sustainable modes and thus contributing to an improved quality of life. The-
se long-term objectives correspond to the overall urban mobility plan which aims at 
strengthening sustainable modes of transportation and to increase road safety in the 
city.

For the evaluation of the measure it is important to formulate clear measure 
specific objectives, from which the indicators can be derived (see Chapter 2.3). These 
objectives help you to show the results of the measure and to see if the results mean a 
success or a failure of the measure. In case of our example at measure level “To reduce 
the share of home-school-trips made by car in favour of cycling and walking by 5%” 
was defined as an objective (see others in the table of indicators below or in Chapter 
7). In order to set and formulate clear measure objectives within a certain period of 
time that allow for an assessment of the measure’s success after its implementation, 
the SMART approach is helpful. We are using the example of the Utrecht measure’s ob-
jective to show you what the SMART criteria mean for your choice of measure-specific 
objectives in Figure 2-3.

SMART dimension Example Uniform School  
Surroundings (Utrecht)

Specific – Do the objectives spell out 
what to be achieved concretely and are 
therefore well-defined and understandable?

Taken the achieved influence on the 
share of home-school-trips, it is 
specified clearly which kind of trips
between school and home are meant. 

Measurable – Does the target make it  
possible to measure the success or failure 
of the measure? What is the evidence for 
success?

To be measureable, the concrete formulated 
objective should include what a significant 
increase means. Here for example 5%.  
The change in modal split can be measured 
surveying the current use of modes for 
school-home-trips before and after the  
implementation. So a changing share of the 
sample driving, cycling and walking to school 
delivers quantified results which fulfil this  
criterion.
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If necessary, the decrease of 5% in your objectives can be adapted after you have 
collected your baseline data. This is recommended, if the objective cannot be seen as 
achievable due to unexpected framework changes, for instance, if the zones could not 
be fully implemented as planned. Within a small frame, objectives are a flexible tool 
which can be adjusted to strong changes of project conditions and to the collected 
baseline data. However, this should always be reported in a transparent way. Otherwise 
your measure-specific objectives would seem to be set purely arbitrary.

Achievable – Are your set objectives  
achievable?

A decrease in share of home-school-trips by 
car of about 5% in favour of cycling and  
walking seems to be achievable if the  
available data collected before the start  
of the measure are in a format that allows 
this. After having a look at the existing data 
about share of car use for those trips before 
the measure, an increase which relates to a 
shift of half of the sample towards cycling  
and walking would be beyond reach and too  
ambitious. 

Realistic – In a practical sense, is it  
really possible to achieve the  
objective with your available resources? 
(And does it fit to the overall objectives?)

Based on expert experiences in your city and 
available information about similar projects in 
other cities, think about a reasonable  
objective considering cause-and-effect  
relations of your intended measure. May it 
take longer or further measures to reach this
specific objective?

Timely – Within which time frame would 
you like to achieve the objective? Is it 
feasible to meet the set time limit?

Within the period of the program Utrecht 
aims at a decrease of the share of home-
school-trips by car about 5% in favour of 
cycling and walking. So the time frame is 
clear. The result may vary depending on the 
time of the survey after implementation.

Figure 2–  3: SMART dimension of measure-specific objectives.

Evaluation Matters.indd   28 06.05.2013   17:33:23



292.2 Effect analysis 

The defined objectives tell you what you want to achieve with your measure. But how 
can these objectives be achieved and which spheres are influenced by the measure? 
This chapter offers support to recognise relevant cause-and-effect relations by planned 
actions to prepare the decision for the choice of indicators.

Obviously, the action of releasing the twine lets the weight fall on the foot as 
you may guess when you have a look at the cartoon below. But do we really know? Is 
it the same twine she releases as that one that is holding the weight? How can you 
show the impact of a measure and that this impact was really and directly caused by 
the actions taken?

We will introduce two methods that support cause-and-effect relations of your 
measure: the cause-and-effect chain and a summary of effects on stakeholder groups. 
We will refer to the example of effects of the Utrecht Road Safety Label again. You can 
find more detailed descriptions of structured cause-and-effect consideration of three 
examples at the end of this handbook (see Chapter 7). 

To identify preferably all meaningful relations between your objectives and possi-
ble effects (output, outcomes and impact, see Chapter 2.1), a cause-and-effect chain 
is helpful. We are going to show you the benefits of it: Cause-and-effect chains show 
linkages between possible effects, both positive and negative, and the resources that 
are bonded through the implementation of the measure. Therefore, it will help you to 
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understand the wide range of possible and intended and unintended impacts of the 
measure and to consolidate your choice of indicators. It supports becoming aware of 
what causes might be responsible for an effect and that this respective effect at the 
same time represents a cause for another one. 

The outcome of a measure can always be caused by a variety of effects which need 
to be considered, because impacts are often indirect, with several steps between an 
activity and its eventual impact. For instance, the twine of our female figure’s charac-
ter in the cartoon can be the twine of a balloon which is only out of sight now while 
something else is responsible for the dropped weight. Or a decrease in the number of 
traffic accidents is not necessarily caused by the implemented traffic measure. Impacts 
and outcomes – both transport- and non-transport related – as well as assigned costs 
and benefits constitute elements of the following cause-and-effect illustration, inclu-
ding also the direction of the effect relation. A cause-and-effect chain is provided for 
the Utrecht Road Safety Labels in Figure 2-4 to exemplify the conceivable effects on 
different spheres of action.

The city of Utrecht awards Road Safety Labels for primary schools that proactively 
address road safety issues. Thus this initiative has an impact on the school surround-
ings, the schools’ curriculum and it encourages parental involvement in safety related 
issues. The unification of school surroundings over the city of Utrecht will have an 
effect on the average vehicle speeds in the school vicinity as drivers will be more aware 

 Figure 2–  4: Cause-and-effect chain for the Utrecht Road Safety Label.
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of the speed limitations due to the school nearby. This could also increase their atten-
tion and thus have an impact on safety and traffic flow. 

As a second step you can decide about the main relations, which are considered to 
be most important relating to the objectives. The inclusion of traffic education in the 
schools’ curriculum could have an impact on the transport mode choice as more pa-
rents might allow their children to go by bike or walk to school. This leads to an incre-
ase of safety (and the perception thereof), as well as changes in traffic flow, the use of 
public space, air quality, noise and children’s health. When thinking about direct effects 
of your measure, take care in a second step that positive and negative side-effects do 
not escape your notice. The effect above could also be stimulated by an (increased) pa-
rent involvement. As positive side-effect parents are encouraged to teach their children 
to act responsibly on their own, which supports their personal development. A standard 
lay-out of road signs and markings causes not only the desired development but can 
also induce negative side-effects as less attention by school children when they move 
outside their school surrounding.

The level of noise, air quality, the use of public space and the children’s health are 
a result of numerous factors. For instance, schools which have a canteen might already 
have ‘healthier’ students, or schools which focus on sport activities. As a result, these 
factors and their development were excluded from this analysis. For the same reason, 
the traffic flow will not be evaluated. The reduced cause-and-effect chain is shown in 
the next figure (Figure 2-5).

 Figure 2–  5: Reduced cause-and-effect chain for the Utrecht Road Safety Label.
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Consequently, the evaluation will focus on the impacts on vehicle speeds in the 

schools’ vicinities, safety of the children and their transport mode choice. The choice of 
indicators will be dependent on these findings. Make sure that you have identified at 
least one impact for each of the objectives. Revise objectives, if the cause-effect chain 
indicates that they are difficult to reach.

Another option to clarify the effects is a list of involved agent groups of the mea-
sure. Costs and benefits as well as negative and positive impacts by affected stakehol-
der groups offer a comprehensive view of the impacts (see Figure 2-6).

When you first read about the Utrecht Road Safety Label measure, did you think about 
irritated car drivers who have never heard of these municipal solution and might have 
problems reacting to the street signs in an appropriate way without jeopardising 
somebody’s health? This overview supports the awareness of effects towards groups 
other than the main target groups and shows further possible side effects of the mea-
sure. Based on these thoughts/preliminary considerations you can check, if the ar-
rangement of the components of the measure and its impact on specific groups is 
considered sufficient in your set of objectives then use it for the selection of indicators. 
You can think about how to measure and react to possible negative side-effects which 
enables you to make adjustments of the measure, if necessary.

Figure 2-6: Effects by Stakeholder groups – Utrecht Road Safety Label.  
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So considerations of relevant causal relationships are not a waste of time, but 

should be included as an integral part of your impact evaluation. There can always be 
unpredictable influences and changing conditions in innovative measures. In the end, 
after analyzing your results you should come back to this overview again, because it 
can also help you with the interpretation of results since they allow speculating where 
further improvements could be made.

2.3 Indicators 

After having defined the objectives for your measure and understanding the cause-
and-effect relations of your measure you need to select the most relevant indicators 
– those which show a possible impact of the measure best and can be assessed with the 
given budget. Ideally, your selection is based on the cause-and-effect considerations 
explained before. Indicators must closely relate to the objectives and thereby allow 
for statements about the degree to which the objectives have been achieved. So three 
basic requirements have to be taken into account when defining indicators:
• They must clearly reflect the performance or impact of your measure 

(see Chapter 2.2).
• Secondly, they must match the objectives (see Chapter 2.1).
• Thirdly, are capable of reliable assessment using the experimental tools and 

measurement methods which you chose (see Chapter 2.5).

There are various indicator sets developed in European transport-related programmes 
which may serve as a suggestion for an existing indicator set. Be careful with the 
choice of indicators, given sets are only useful for your orientation. If you use a defined 
indicator for your measure, it may need to be adapted to the specific circumstances of 
its application. This depends on the variety of measures involved in your city and in the 
programme and the availability of data. To apply indicators in a way which facilitates 
comparison of results of different or similar measures within your city or in different 
cities, it is necessary to agree on a definition of the indicator or use an already de-
fined method to assess this indicator. Within a programme, indicators can be deter- 
mined within their context and relevance for example in indicator-specific methodolo-
gy sheets. As an example, if you try to promote and measure alternatives to individually 
used motorised vehicles in your city by modal shift, you should assess the modal split 
to measure a modal shift towards more sustainable modes by travel surveys. Data can 
be collected by the quantitative indicator average modal split (passenger, vehicles or 
trips), which could then described as a percentage of passenger- or vehicle-km or  
percentage of trips for each mode over the year. Modal shares of non-motorised modes 
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as walking and cycling can be contrasted to shares of public transport (bus, tram, me-
tro, train) and private motorised transport by car or motorcycle.

Please note, to provide the best possible insight into the impacts of your measures 
they may require further interpretation and need possibly to be complemented by extra 
local indicators (see Box 1).

In our example of the Utrecht Road Safety Label, the objective of the measure and 
the cause-and-effect chain lead us to the following indicators:

A possible impact of the implementation of the school zones on road safety and acci-
dents can be identified. Hence, a survey conducted among parents (with their child-
ren) could show their perception of road safety and the share of each mode for their 
children’s trips to school. To evaluate the measure, the data (number of trips by mode) 
must be collected before the measure is implemented (the so-called baseline) and after 
(for the ex- post evaluation). The difference between the before and after shares of the 
modes less the estimated change which would have happened without any measure, 
describes the effect of the implemented measure of the Utrecht Road Safety Label (see 
Figure 2-7). You can find two other examples of indicator lists for the examples of 
Cargohopper and Knitting Bus in Chapter 7.

If you want to evaluate several transport measures in parallel, consider if there 
are indicators which might be affected by more than one measure. These measures are 

Specific Objective Indicator Description of Indicator

“To increase the 
satisfaction about the road 
safety in primary school 
areas among children, their 
parents and teachers by 30%”

Perception of safety Change in perception of 
road safety among teachers, 
pupils and parents

“To reduce the 
number of accidents with 
children involved in the 
surroundings of schools”

Safety Numbers of accidents 
with children involved in 
the school area and the 
surrounding residential areas

“To reduce the share of 
home-school-trips by car in
favour of cycling and 
walking by 5%”

Modal split Average percentage for 
school-home trips for each 
mode

Table 2-1: Effects by stakeholder groups – Utrecht Road Safety Label.
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Box 2: Bundled indicators

If you have a set of measures within your project and you compare the cause-
and-effect chains of all of them you might want to select one or more indicators 
which are meaningful/applicable for more than one measure. The effect shown 
by this indicator may also be influenced by another measure, result of the com-
bined impact of two or more measures. These are cross-measure indicators and 
not measure-specific ones. Ideally, the set of indicators for a measure should not 
consist of bundled indicators only. This would make it impossible to derive a clear 
message about the success or failure of this specific measure, because the effects 
would always belong to another measure too.
To refer to the Cargohopper again there is the indicator “freight vehicle reduction 
in the city centre” functioning as a bundled indicator with the beer boat mea-
sure, because this indicator can be influenced by both measures (see example in  

“bundled measures” with so-called “bundled indicators applicable for more than one 
measure (see Box 2). 

Discussing and developing objectives, causes, effects and indicators before the 
implementation of your measure constitutes an essential prerequisite for your evalu-
ation. 

The next chapter will show you the evaluation design to choose, how to set it up 
and to collect the relevant data, which needs to be considered before the implementa-
tion of your measure (see Chapter 1.3.1).

Box 1: Common and local indicators

Especially larger EU-projects will often provide you with a list of so-called com-
mon core indicators (such as the Maestro indicator list). These are indicators you 
should consider for your evaluation and use if they are appropriate. They will help 
in the cross-site evaluation – meaning they will help to compare your results to 
those of another project partner. These lists will never cover all of your needs 
hence you are likely to make use of specific local indicators for your evaluation. 
Such indicators may be used:
• to make an assessment at a more detailed level;
• to assess the impacts concerning a particular local problem;
• to assess the impacts of the special characteristics of a local measure.
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2.4 Evaluation design 

The evaluation design is a plan for collecting and analysing evidence that will make it 
possible for you to answer whatever question you might posses. The choice for a parti-
cular design is frequently influenced by the need to compromise between expenditure 
and confidence. Generally, the more certain you want to be about your measure’s out-
comes and impact, the more costly the evaluation. It is part of your job to help make an 
informed decision about the evaluation design. This is an important task because when 
you evaluate transport-related measures, all factors which may change during the eva-
luation period need to be collected and presented. But, in order to draw conclusions, it 
is first necessary to identify what would have happened if the measure was not introdu-
ced. Only then can you ensure that the effects measured solely rely on your measure (see 
Box 3 for more detail). Possible ways to build this so-called ‘business-as-usual’ scenario 
include forecasting from historical data, modelling or monitoring a control group/site. 

In an ideal situation, the group/area which was exposed to the measure (sample 
group, examination area) is compared to a group/area without measure implementation 
(to derive the business-as-usual situation). Under equal conditions, the results mea-
sured should be solely accounted for by the implemented measure. This concept is for 

Chapter 7). It is recommended to rank the measures related to a bundled indicator 
to see which measure influences a bundled indicator most. 
A lot of other interventions – within your set of measures or external influences 
– can exert an influence on a peculiarity of an indicator (such as on the measure 
itself, see ‘Business-as-Usual’, Chapter 2.4). You cannot consider and measure all 
influences, of course, but at least refer to most important of them in the interpre-
tation of results.

Further readings

Hensher, David A.: Performance evaluation Frameworks. In: Button, K.J.; Hensher, 
D.A. (Eds.): Handbook of Transport Strategy, Policy and Institutions. Elsevier ltd., 
Oxford, 2005, p. 83-96.

DISTILLATE – Design and Implementation Support Tools for Integrated Local Land 
Use, Transport and the Environment: Guidance on the Development of a  
Monitoring Strategy and the Selection of Indicators: Project C – Indicators. UK, 
2008.  (http://www.its.leeds.ac.uk/projects/distillate/outputs/products.php)
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instance always applied in health studies. As an example, think about a treatment which 
is supposed to enhance the growth of children through hormone prescription – this will 
be your measure. How would you prove that a child’s growth has only been caused by 
this hormone? You should do two things: First, you would forecast the average growth 
of 10-year-old males. From historical data you can safely assume that they will grow 
on average 5 centimetres per year. Then you would monitor this growth by comparing 
the growth of two identical twin brothers, where one was given the hor-mone, whereas 
the other receives a placebo. Your results show that the brother with the placebo grew 
5.5 centimetres per year – this is your business-as-usual situation. The brother with 
the treatment grew 5.8 centimetres. With this information you can say that due to the 
hormone prescription, male children’s growth can be enhanced by an average of 0.3 
centimetres per year – this is the effect of your measure. The difference between the 
brother without the treatment and your forecasting is the effect of other factors which 
influenced both children. 

How you account for these other factors which influence your measures can be the 
biggest quality hallmark for your evaluation. In other words: the more accurate you can 
describe the business-as-usual scenario, the more reliable are your evaluation results 
and your conclusions will be more valuable. Thereby, the choice of a so-called evaluati-
on design usually does not depend on application level (EU, federal state, state, region, 
and municipality). The decision for a design is also independent on the complexity of 
the issue addressed. It is a question of your ingenuity to develop an evaluation design 
suitable to determine the net effects under the present technical and financial circum-
stances – regardless whether there is a thematically restricted individual measure or a 
complex bundle of measures.

 Figure 2–  7: Baseline and business-as-usual scenario.
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Box 3: Why do we need a control site?

Take a minute to consider this: A measure improves the surroundings of primary 
schools in order to enhance safety for school children. The indicators are number 
of accidents and the perceived safety by the school children as well as by their 
parents and teachers. A questionnaire was distributed before the implementation 
of the measure. After the respondents (children, parents and teachers) had given 
their ratings, the same procedure was repeated after the implementation of the 
measure. The rating of the second survey is higher. First, the conclusion would 
be that here was a positive effect of the measure on perceived safety. But what 
about other factors that influence the perception of safety? What if petrol prices 
had been rising so much during the two surveys that more and more parents 
and teachers stopped driving a car? Further, a city-wide debate on safety around 
primary schools focused the attention on this topic. So, how can the effect of the 
measure (redesigning the surroundings) actually be described? This question could 
be answered by using a control-group. So in this case, another primary school 
with similar characteristics should have been selected without any infrastructural 
changes regarding the traffic to be implemented. At this control site the same 
questionnaire will be distributed at the same time as the questionnaire at the case 
site (hence, it will be distributed before and after the measure implementation). 
The difference between the score from the measure implementation site and the 
control site is the real effect of the measure, since the other influences like less car 
use or shift in attitude would have occurred in the control site as well.

Those will be described in detail in the next chapter. Apart from the evaluation design, 
it is first of all necessary to define a baseline, which is a set of factors or indicators 
used to describe the situation prior to an intervention. Therefore the baseline acts as 
a reference point against which the progress of your measure can be assessed and a 

In many cases adequate streams of data are available from various sources and 
can be included in your evaluation design. These need to be analysed and linked to your 
measure objectives and indicator choice (e.g. accident data from police, data regard-
ing the density of traffic from road construction planners, data regarding air quality 
from environment agencies). Specifically, clear differences of evaluation designs can 
be made between:

• randomised control group designs 
• experimental designs with a control group
• experimental designs without a control group
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Further readings 

Bhattacherjee, Anol: Research Design (Chapter 5). In: Bhattacherjee, Anol: Social 
Science Research: Principles, Methods, and Practices. Open Access Textbooks, 
Book 3, 2nd edition, 2012. (http://scholarcommons.usf.edu/cgi/viewcontent.
cgi?article=1002&context=oa_textbooks)

comparison to the results can be made. To receive meaningful evaluation results, base-
line data needs to encompass all indicators that may change because of the project 
or measure. It is also important to have baseline data of a sufficient scale to enable 
expected changes to be judged statistically, if appropriate and possible (see Chapter 
2.5.7). Consider the Utrecht Road Safety Label again. It is awarded to schools, after 
they have adopted the uniform school surroundings and the awareness raising cam-
paigns. Its objectives are to increase the safety of school children, to promote active 
transport modes for the children’s school routes and to increase parents’ perception 
of safety at schools. For each of the sites, where the uniform school surroundings 
are intended to be implemented, data needs to be gathered on parents’ perception of 
safety, on actual accidents and modal split of school children. To eliminate influences 
of the planned measure on baseline data, application of a baseline requires that these 
respective data are collected before any actions are taken and also before parents are 
informed about the coming changes to the school surroundings. At a later stage of our 
evaluation, these baseline figures can be compared to the data gathered after restruc-
turing of sites and related campaigns.

Now, do you remember the twin example from above? How can you separate the 
impacts of the measure from other effects that would influence parents’ perception on 
safety? This is where the control site comes into play (see also Box 3). So do not forget 
to collect your baseline data for the control site, too. 

2.4.1 Randomised control group designs

The strongest and thus preferable evaluation design is to compare a group or area 
exposed to the measure to a group or area without specific measure implementation 
(control group/site). Both groups are ‘tested’ before and after the measure implemen-
tation with the same data collection methods (i.e. surveys). The inclusion of a control 
group/site allows for a profound assessment of a measure’s effectiveness because in 
this case, the pre-test/post-test comparison of your control group corresponds to the 
business-as-usual scenario. 
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Figure 2–  8: Before–and-after data collection in the measure site and in a control site.

Ideally, in order to ensure the comparison of equivalent groups (e.g. regarding age, sex, 
and labour) the allocation of participants to either the experiment group or the control 
group is at random (by a coin toss or using a table of random numbers). Hence, any 
outcome differences observed between those groups at the end of a study are likely 
to be due to measure and not to differences between the groups that already existed 
at the start of the study. These features of experiments are so highly priced that the 
randomised experiment is often referred to as gold standard. So for our twin example 
further above, you choose the twins randomly, instead of choosing those that applied 
to this special treatment who might have been a lot smaller than their classmates. 

2.4.2 Quasi-experimental control group design

There are a number of methodological advantages of evaluation designs in which sub-
jects are randomly assigned to the project and control groups prior to the project as 
this avoids systematic differences between those two groups. However, in many ope-
rational settings random assignment is not possible so the two groups will be matched 
as closely as possible. This might be the case for schools of similar size within the same 
region or city as for the Utrecht Road Safety Label. 

But, if you are not going to randomise, you still have to demonstrate that you will 
be able to make valid conclusions from your evaluation. Quasi-experimental control 
groups may differ from the measure group in many systematic ways other than the 
presence of the measure itself – they could be, for instance, already very susceptible 
to changes before your measure starts. Many of these ways could be alternative expla-
nations for the observed effects, and so you have to worry about controlling them. As 
such, it is important that you measure all relevant variables at baseline and investigate 
baseline differences among the groups. 

Taking the Utrecht Road Safety Label again, schools freely participate in this pro-
gramme, while the control group chosen did not want to. If the measure group does 
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Box 4: Quasi-experiment? 

The term quasi-experiment refers to a type of research design that shares many si-
milarities with the randomised control trial, but specifically lacking the element of 
random assignment. With random assignment, participants have the same chance 
of taking part in a measure. As such, random assignment ensures that both the 
experimental and control groups are equivalent. In a quasi-experimental design, 
assignment to a measure is based on something other than random assignment. 
In the Utrecht Road Safety Label, random assignment would imply that the par-
ticipants (children, parents, and teachers) would have been randomly assigned to 
a school which is (or is not) applying the Road Safety Label – clearly this is not 
the case for school classes. You need to work with the already pre-defined groups. 
Simply choosing the schools at random would still be quasi-experimental since 
you do not ‘control’ factors like the area the school is located. As a result, most 
research designs applied in transport measures are actually quasi-experimental.

better, can this be attributed to the measure itself, or to the possible fact that teachers 
and parents decided to participate because they had already been more aware of the 
subject even before the measure began? Additionally, an alternative explanation might 
be that the non-random control group included more socially disadvantaged children 
of which fewer have a bike for cycling to school.

Your baseline data collection should also ensure that your chosen control group 
experiences the same or at least similar problems which could be addressed with your 
measure. If you think of the Road Safety Label again, you should not choose a school 
as control site which is situated in a pedestrian zone. Their problems with children’s 
safety on the road will most likely differ from the schools that participate in the label. 
Just bear in mind that it is neither feasible nor desirable to rule out all possible al-
ternate interpretations of a causal relationship. Instead, only plausible alternatives  
constitute the major focus and your cause-and-effect-chain may support you to find 
those (see Chapter 2.2). This serves partly to keep matters tractable because the num-
ber of possible alternatives is endless.

2.4.3 Designs without control groups

If control groups cannot be identified or can only be included in the evaluation at 
high expenditure, merely ‘before-after-comparisons’ and ‘panel-designs’ are accepta-
ble from a methodological point of view. In those cases it will no longer be possible to 
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identify any net effects. Designs of time series analysis normally provide more reliable 
results but potentially would require higher survey efforts. A panel means that the 
same persons are asked at least twice, in the before and the after test. In this way the 
person variables stay constant and do not bias the effects. However, the panel must be 
planned very carefully; it should include persons from all relevant target groups in a 
sufficient number (see Chapter 2.5.7). Additionally, the dropout rate of the follow-up 
survey(s) can be minimised by offering incentives for the participation in the after test 
(for example a lottery). But most likely, the dropout rate will not be zero and should 
therefore be taken into account in advance. There are a lot of benefits of a panel such 
as high data quality and validity of data, but also the high costs for conducting a panel 
have to be considered.

2.4.4 Choosing the evaluation design

When choosing the evaluation design the existence and character of a control group 
as well as the frequency of measuring are important criteria. This is true regardless of 
the question whether a new baseline investigation is conducted or available material 
is analysed. 

In this step, you will choose an evaluation design according to the framework 
of your measure and the available budget. In all cases, you will need to have at least 
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Figure 2–  9: Choosing the evaluation design.

one measurement before and one measurement after the measure implementation. 
Otherwise, the evaluation will have no validity. Random experiments allow for causal 
analytical conclusions with highest validity (see Figure 2-9). But especially in complex 
measure bundles (e.g. traffic development plan) control group designs are difficult to 
implement due to high expenditure and sometimes are even impossible because there 
is no group available. 

Data collection often represents more than half of the cost of an evaluation and is 
a time-consuming task. Hence, this section presents ways to simplify the evaluation 
design and discusses both the impact on the quality of the evaluation and the validity 
of conclusion. In fact, some of the most economical designs (designs 4 and 5 discussed 
below) cannot be considered high quality impact evaluations, although they may pro-
duce operationally useful findings. 

All the ‘simplified’ designs described eliminate one or more of the following obser-
vation points: the baseline (pre-test) control group, the baseline project group or the 
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post-test control group. It is not possible to eliminate the post-test project group as 
this is always needed to measure the project effect. But be aware that by eliminating 
the baseline you greatly reduce the validity of the evaluation. The five simplified design 
options are summarised in the table below. Because of their popularity, the two designs 
which do not qualifying as sound impact evaluation are nonetheless included. 

Bear in mind, if the technical or financial frameworks do not allow any use of 
control group designs and thus make it necessary to fall back on a ‘weaker’ experiment 
design, the validity of the results will be very restricted. It must be stated clearly that 
the utilization of a simple time series analysis or a before-after comparison does not 
allow for precise conclusions regarding the measure’s exclusive effects. So take the 
time to choose an appropriate design and consider your decision carefully; Table 2–  2 
might help you with that.

Further readings

Bonate, Peter L.: Analysis of Pretest-Posttest Designs. Chapman & Hall / CRC, 
Boca Raton (Florida), 2000.

Flick, Uwe: Qualitative research design. In: Flick, Uwe: The Sage Qualitative 
Research Kit – Designing Qualitative Research. Sage Publications, London, 2007, 
p. 36-50.

Shadish, W.R.; Cook, T.D.; Campbell, D.T. : Experimental and quasi-experimental 
designs for general causal inference. Boston, Houghton Mifflin, 2002.
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Table 2-2: Design options for the reduction of the evaluation design.
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46 2.5 Data collection

In general and as already mentioned, there are two different kinds of data you can use 
for impact evaluation: Firstly, data that is already available and secondly, data that you 
collect yourself for the impact evaluation. The acquisition of data is called primary data 
collection since the data is collected by the evaluators themselves (that is you or your 
subcontractor). If you re-analyse or use data for the impact evaluation that has already 
been collected, it is called secondary data analysis. It is always advisable to look for 
available data, because it could save you a lot of time and money. This data could be 
for instance: statistic on companies, ticket sales numbers, accident statistics, statistics 
on issue of fines as well as statistic on purchased new vehicles, periodic traffic counts 
and speed measurements, public transport passenger surveys and/or mobility surveys.

Figure 2–  10: Possible data sources for the evaluation.

Secondary data is important to consider because it can save considerable time and 
expense. It can also be applied to support triangulation of (see Box 5) data sources and 
to verify primary data analysis collected directly as part of the measure. However, it is 
critical to ensure that secondary data is relevant and reliable. As secondary data is not 
tailored specifically for the needs of your measure, it is important to avoid the trap of 
using irrelevant secondary data just because it is available. However, secondary data 
analysis is often not enough to monitor the effects of a measure for all selected indi-
cators (see Chapter 2.3 how to do that). Also, keep in mind that secondary data is not 
always free of charge. So before you buy data from somewhere else, be sure that it is 
useful to your evaluation. If not, you will be better off collecting your own data. In this 
primary data collection, surveys can constitute an important part and is a frequently 
used method.
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In the collection of primary data, you can also use a subcontractor. In doing so, make 
sure that you specify directly what information you want. The more specific you are, 
the better the results will be. And secondly, check the data or part-delivery of data 
before you do a (partial) payment. Check it carefully for completeness and accuracy 
before confirming that they are ok.

In general, mobility data can be gathered for passenger transport (people) and 
commercial transport (e.g. goods). For these two types of transport the collected mobi-
lity data can be either behaviour-related and/or traffic-related. Behaviour-related data 
can be collected by asking people (e.g. interviews or questionnaires) but also by obser-
ving the behaviour (e.g. behavioural observations of cyclists at crossings). Collecting 
traffic-related data can be done by counts (e.g. vehicle counts). The following chapters 
will not focus on this traffic-related data collection (including emission measurements) 
as they differ very much in the technology capacity available in your city. So we will 
rather focus on using interview methodology – both individual interviews and questi-
onnaires. This means in general talking to selected people in a more or less structured 
way either face-to-face or via communication channels such as telephone or internet. 
The following chapters will describe the different forms of surveys and discuss some 
sampling issues.

Box 5: Triangulation

Data used in the evaluation usually originates from multiple sources and results 
of data analysis are mutually set against one another or compared. This procedure 
is called triangulation and is used to ensure reliability of the data gathered and 
to define logically and methodologically proper conclusions. Triangulation can be 
used for data collection methods (diversity of methods applied), but also for in-
formation resources (collecting information from different respondent groups). By 
combining multiple methods and empirical materials, evaluators can overcome 
the weakness or intrinsic biases and the problems that result from application of 
single method, single-observer and single-theory studies. 
Taking the Utrecht Road Safety Label again, you could use road safety statistics, 
answers from the questionnaires to teachers, parents and students and inhabi-
tants around the school.
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2.5.1 Individual in-depth interview

This method can be used in all types and at all stages of evaluation. Its objective is to 
gather qualitative information and opinions of persons involved in a particular pro-
gramme – those in charge of designing programming documents, programme imple-
mentation, and its direct or indirect beneficiaries. There are several forms of interviews 
differing in structure and purpose: the informal conversation interview, the semi-struc-
tured/guide-based interview and the structured interview. With individual in-depth 
interviews you have the possibility to learn about all aspects of the researched project. 
On the one hand you can touch upon complicated and detailed issues. On the other 
hand it gives the interviewee the possibility to express his or her opinion in his or her 
own words and to talk about things that are important from his or her point of view. So 
you can come across unexpected perspectives on an issue which you have not consid-
ered before. By the way, this information can also be used for the process evaluation. 
Weak points of this method are high expenses per interview compared to the question-
naire, as it requires laborious work including thorough preparation transcription as well 
as a complex and time-consuming analysis of the qualitative data afterwards. So this 
research method is not suitable for examining hundreds of respondents but is useful 
to investigate measures dealing with very innovative or complex issues with a small 
sample size involved and with little or no existing secondary data.

For instance, these individual interviews were used for evaluating the Utrecht 
Road Safety Label. Evaluators met with teachers from the participating schools for 30 
to 45 minutes. This was only a semi-structured interview whose central questions cov-
ered the basic stakeholders (students, parents, mobility managers). All conversations 
were recorded and transcribed. The following text analysis revealed in all schools that it 
was difficult to reach parents who have not been involved from the beginning. Second-
ly, the data showed that the program runs more successful, if the teacher and principals 
involved did not change. While the first result (parents are hard to reach) might be 
something you come up with yourself and could find out in a survey, the problem with 
staff rotation during the implementation of the measure was ‘discovered’ through the 
interviews. You find information about how to analyse interview data in Chapter 2.6.3.

Further readings

Bhattacherjee, Anol: Survey Research (Chapter 9). In: Bhattacherjee, Anol: 
Social Science Research: Principles, Methods, and Practices. Open Access  
Textbooks, Book 3, 2nd edition, 2012. (http://scholarcommons.usf.edu/cgi/ 
viewcontent.cgi? article=1002&context=oa_textbooks) 
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Kvale, Steinar: The Sage Qualitative Research Kit – Doing Interviews. Sage
Publications, London, 2007. 

Rapley, Tim: The Sage Qualitative Research Kit – Doing Conversation, Discourse 
and Document Analysis. Sage Publications, London, 2007.

2.5.2 Questionnaire survey

This tool can be applied to a larger group of respondents than interviews, and it is 
quite easy to undertake and analyse. It is conducted by the use of a categorised list 
of questions and possible answers, which are presented in the same form and order to 
all respondents. This kind of interview is used to decrease the differences in questions 
asked to various persons, and thereby increase the comparability of answers between 
the participants of one survey and surveys conducted in different time periods. The 
more standardised a questionnaire is, the larger number of closed questions it contains. 
Closed means that the interviewee is being given predefined answer categories such 
as ‘yes’, ‘no’ and ‘do not know’ or a scale is provided, on which a value for the answer 
should be rated (see the example below). There are different kinds of scales and the 
most appropriate scale for the purposes of the questionnaire must be selected. In case 
of a less standardised questionnaire, the respondent is free to formulate his or her 
answers as he or she wishes to one or more questions of the given set of questions. In 
this case you cannot or do not wish to restrict the answers and you are able to receive 
answers beyond the expected ones. A mixture of standardised and open questions can 
be recommended exploiting the advantages of both types of questions.

Box 6: How to code the questionnaire ID in dependent samples 

You want to ask the same person before the implementation of a measure and 
after (a panel survey). For instance it is a good design to look at modal splits of 
people that were treated with an individualised smart travel campaign and com-
pare them to people without the campaign. Questionnaires need to be anonymous 
due to legal restrictions of data security and privacy. It is no problem to build in 
a question that allows you to identify people with and people without the smart 
travel counselling. But how could you link the persons before questionnaire to the 
after questionnaire filled in by the very same person? Here comes a clever solution 
that is easy to implement and also addresses the privacy issues.
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A questionnaire can be undertaken by postal mail, telephone, e-mail/online or face-
to-face (see also Chapter 2.5.6). This method is, however, characterised by only small 
flexibility of answers by predefined categories. There always remains a risk of overloo-
king one of the most important issues or most probable answer categories if the ques-
tionnaire contains no questions or categories referring to these particular ones. So the 
list of questions and answer categories need to be prepared carefully and pre-tested 
to reduce this error. The questionnaire survey is suited to the observation of the results 
and impacts of a programme and is therefore to be reserved for evaluations of simple 
and homogenous measures. Nonetheless, these surveys can be more effective than 
interviews since the data analysis is faster and makes a larger sample size possible.

Questionnaires for primary data collections were used for the evaluation of the 
Tallinn Knitting Bus campaign. Onboard the concerned bus line, the users were asked 
several questions about their perception of comfort and the overall image of public 
transport. The same questions were asked before and after the campaign (see Figure 
2-11 for an excerpt, the complete questionnaire can be found in Chapter 7). 

You need a code or ID that is anonymous and also not forgotten by the respondent 
(he or she needs to fill it in the after questionnaire again). Therefore let them cre-
ate their own unique six digit ID for example in the following way:

1. First Letter of the birth name of your mother
2. Last Letter of your own birth name
3. Day and month of birth day (form: ddmm)

In this way you will get from a person named Smith (birthday 20th September) 
whose mother was born as “Picek” the following ID: PH2009. You can be sure that 
a person asked in the second wave of the questionnaire survey will remember this 
code if you reveal the coding-procedure.

1. What is the purpose of your journey?

Work

Education

Social/Recreational

Medical reasons

Home

Other
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Figure 2–  11: Excerpt from Tallinn bus survey.

Further readings

Bhattacherjee, Anol: Survey Research (Chapter 9). In: Bhattacherjee, Anol: Social 
Science Research: Principles, Methods, and Prac-tices. Open Access Textbooks, 
Book 3, 2nd edition, 2012. (http://scholarcommons.usf.edu/cgi/viewcontent.
cgi?article=1002&context=oa_textbooks)

Transportation Research Board (TRB): A Handbook for Measuring Customer 
Satisfaction and Service Quality, TCRP Report 47. National Academic Press, 
Washington D.C., 1999. (http://onlinepubs.trb.org/onlinepubs/tcrp/tcrp_rpt_47-a.
pdf)

2. How often do you use the city bus services?

5–7 days a week

3–4 days a week

1–2 days a week

1–3 days a month

Less frequently

Very 
dissatisfied Dissatisfied

Neither 
dissatisfied 
nor satisfied

Satisfied
Very 

satisfied
Don‘t 
know

Lighting

Ventilation

Seat 
comfort

3. How satisfied are you with the following elements of the bus survice?
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2.5.3 Focus groups

The focus group is an established method of social inquiry, taking the form of struc-
tured discussion, moderated by the evaluator who supplies the topics or questions for 
discussion. Focus groups provide a facility to bring together different stakeholders in a 
measure for mutual discussion and confrontation of opinions. It is especially useful for 
analysing themes or domains which give rise to differences of opinion that have to be 
reconciled, or which concern complex questions that have to be explored in depth by 
various perspectives. The technique makes use of the participants' interaction, creati-
vity and spontaneity to enhance and consolidate the information collected and make 
use of possible group synergy effects. 

Focus groups can be used at every stage of the evaluation process and in all eva-
luation types. But before holding focus groups it is essential that you know your target 
audience. In some cultures people of different income groups, gender or age can be 
mixed. In others this would be a recipe for disaster since either one group would hog 
the discussion or even worse nobody talks at all. For example, focus groups are typically 
used when feedback on new interior designs for trains or airplanes is needed. It is com-
mon to present the drafts to a mixed group of (possible) users such as business people, 
mothers with children, mobility impaired, and elderly people. Often, they each judge 
the designs differently. Through a guided moderated discussion among all of them, 
which supports mutual understanding, it is possible to accomplish a broad consent or 
compromise. Hence, the focus group is a good evaluation technique for innovative pilot 
measures. 

2.5.4 Observation techniques

Observation assumes that evaluators collect data by direct participation in the mea-
sures undertaken or observation from an external point of view. The idea is that you 
are going to the place where the measure is implemented and thus better understand 

Further readings

Barbour, Rosaline: The Sage Qualitative Research Kit – Doing Focus Groups.
Sage Publications, London, 2007.

Krueger, Richard A.; Casey, Mary Anne: Focus Groups: A Practical Guide for
Applied Research. 3rd edition, Sage Publications, London, 2009.
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the context of the measure and how the user/target group experience it. A trained 
evaluator may also perceive such phenomena that escape others' attention, as well as 
issues that are not tackled by participants in interviews (like conflicts). Observation can 
enable you to exceed participants' selective perception. With this technique it is possi-
ble to present a versatile picture of the measure, beyond use of questionnaires and in-
terviews. However, this technique should only be seen as a supplement to surveys and/
or interviews. It is particularly useful for studies from a disabled person’s perspective.

Besides going to the implementation site yourself and filling a more or less stan-
dardised report/protocol including your observation criteria and space for further im-
pressions, it is also possible to rely on video surveillance, which needs to be analysed 
afterwards. The latter is often used in anti-vandalism measures. However, for certain 
information it is advised to go there yourself. As an example, if you want to know, if 
passengers are reacting differently to the information system actually telling them 
their train would arrive shortly. Do they run to catch it? Will they walk as before be-
cause the next train will arrive in 10 minutes? In this example, you will need to look 
at the information table as well as at people the (re)acting. However, if you would like 
to know why they behave one way or another or if there are other decisive factors 
than the information table you need to do a survey afterwards. As a result, camera use 
would not be advisable since you would likely miss information. In any case, you need 
to make sure that you protocol your observation in detail. 
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2.5.5 Basic guidelines for conducting a survey

As mentioned above, the format of an interview guideline can range from a list of open 
questions with the respondent asked to talk more or less freely (‘guided interview’) to 
a list of questions with given answer categories, where the respondent’s answers are 
categorised directly into the possible answers. Open questions producing more complex 
answers have the advantage that more qualitative data can be collected, revealing 
thoughts and providing deeper insights of personal reasons. But the data analysis is 
time-consuming since the categorising has to be done afterwards. Already categorised 
answers have the advantage of effective data analysis but entail the risk that the select- 
ed categories do not reflect the real answer structure. Usually, a combination of open 
and closed question formats is applied in surveys.

The following statements might help you in designing a suitable good survey:
• Be clear in the statement of the objective of your survey. 
• Collect only relevant data – avoid collecting irrelevant data, this would be a waste 

of resources and could in the case of overlong questionnaires influence the quality of 
the data collected.

• Think about the required precision of the result of your survey before you make 
measurements; this is further considered later in this section. 

Box 7: How do I know that I have a good survey? 

A survey is only as good as the clarity of your indicators, the directness of your 
questions and the relevance of your answer choices. This is where asking for the 
"best" of something fails. Best how? We all define it differently, and in different 
contexts. Someone might consider "best" the shortest, whereas somebody else 
might consider "best" the fasted. The question is: are you asking the kind of ques-
tion which will give you the answers needed? 

You should spend considerable effort in developing smart questions. To take you a 
little off the subject: When it comes to movies, instead of asking in a survey "who 
is the best actor," you would need to ask something such as, "which of the actors 
below has consistently demonstrated their skill in character portrayal?" It's still an 
opinion, but you're at least asking their opinion about a very specific thing. Also, 
your answer choices are huge, and you need to list options which are meaningful. 
If you list a bunch of actors and ask people to choose their favourite, you're in-
variably going to get folks who do not see their favourite actor, or who don't see 
any differences in your list.
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• Remember that your staff needs special training for administering the survey. 

Adequate supervision is required and early checking of the quality of the collected 
information is invaluable.

Also, carry out a pilot/pre-test of your survey to determine if there are problems of 
understanding/interpretation of the questions and of the method of conducting  
the survey. You may simply ask your colleagues or friends to pretend to be survey 
persons. Especially under tight budgets, it is always better to have a smaller sample 
rather than to skip the pre-test. Be sure to ask the same questions before and after the  
measure implementation. In other words, you design one survey, but use it twice.  
Except, of course, for the introductory passage and modifications due to the fact that – 
the second time – you are asking after the measure implementation.

Box 8: Choosing the right scale 

A rating scale is a set of categories designed to elicit information about a quan-
titative or a qualitative attribute. They are either unipolar or bipolar. A unipolar 
scale prompts a respondent to think of the presence or absence of a quality or 
attribute: “never”, “rarely”, “sometimes”, “often”, “always”.

Where a unipolar scale has that one ‘pole’, a bipolar scale has two polar opposites. 
A bipolar scale prompts a respondent to choose between two opposite attributes, 
determining the relative proportion of these attributes. A common bipolar scale is 
the Likert scaling. The format of a typical five-level Likert scale is: “strongly dis-
agree”, “disagree”, “neither agree nor disagree”, “agree”, “strongly agree”. Some-
times an even-point scale is used, where the middle option of "neither agree nor 
disagree" is not available. This can be called a "forced choice" method; since the 
neutral option is removed and the tendency is measured (a option is considered 
better or worse). The neutral option can be seen as an easy choice to take when a 
respondent is unsure, so that it is questionable, whether it reflects a true neutral 
attitude. But both types of Likert scale provides the metric data necessary for 
proper quantitative data analysis (see Chapter 2.5 and figure 2-8 for an example). 

Over time, there have been many discussions and disagreements focused on one 
central question: What works best with the Likert scale to give you the most ac-
curate responses? The following are points that most scholars agree on:
• More than seven points on a scale are too much. Studies show that people are 

not able to place their point of view on a scale greater than seven. So go for se-
ven or less. What is the perfect number? Studies are not conclusive on this, most 
commonly mentioned are five- or three-point scales.
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2.5.6 Advantages and disadvantages of data collection methods

Selection of an appropriate method requires careful consideration of many factors, not 
in the least of which is coverage of the target population. While the method of data 
collection might be largely determined by the population and sample frame, other 
common determinants include survey costs, response rates, and data quality issues. 
Method selection can also be influenced by the complexity and length of the survey 
and timeliness needed. But also your country specific data protection and privacy re-
gulations can have an influence on your choice. This section provides a summary of 
methods of data collection along with associated features of each.

Face-to-face data collection typically yields the most complete coverage of the 
topic, achieves the highest response rate, and produces the best quality data. Not 
surprisingly, in-person interviews are also the most expensive of the methods. For this 
reason, telephone and mail methods are more commonly used despite well-recognised 
trade-off in data quality. Other obstacles to personal interview include personal secu-
rity and access, such as to gated communities, busy families with children or business-
men and the like.  

• Numbered scales are difficult for people. For example, scales that are marked 
“1 to 5, with 5 expressing the highest degree of something result in less accurate 
results than scales with labels such as “good” or ”poor”. If numbered scales are 
used, explanatory notes are recommended (e.g. put “poor” above 1, “satisfac-
tory” above 3 and “excellent” above 5).

Further readings

Baltes, Michael R.: Surveying for Public Transit: A Design Manual for Customer 
On-Board Surveys. National Center for Transit Research (NCTR), University of  
South Florida. (http://www.ctre.iastate.edu/pubs/midcon2003/BaltesSurvey.pdf)

Brace, Ian: Questionnaire Design – How to Plan, Structure and Write Survey 
Material for Effective Market Research. 2nd edition, Kogan Page, 2008. 

Brink, T.L.: Questionnaires: Practical Hints on How to Avoid Mistakes in Design 
and Interpretation. Heuristic Books, Chesterfield, 2004.
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In a telephone questionnaire, respondents are called by survey teams to answer a 

series of questions which are recorded during the survey. Depending on the scale of the 
survey, it can be costly to set up the appropriate systems to conduct telephone surveys, 
although professional agencies may provide a suitable solution. Compared to postal 
questionnaires, telephone surveys can get higher response rates, as such they are more 
representative of the population, provided possible bias in the telephone number samp-
ling frame is addressed (e.g. young people using mobile phones). It may also be difficult 
to obtain a sample within a defined geographical area.

The main advantage of postal questionnaires is that they are reasonably priced, 
and they can have a wide geographical distribution. However, postal questionnaires 
take a long time to send out and get back. Low response rates and incomplete forms 
are common problems with such methods.

Box 9: main(){cout << "Hello World!" << endl; return 0;}

In recent years, it has become very popular to use the internet for surveys. Often, 
it is easier and faster than the ‘traditional’ paper questionnaire and – with more 
and more people who have access to the World Wide Web, the response rates are 
reasonable. There are, however, some things that you will have to remember when 
using the internet. Distribution and access are different among countries and ci-
ties. While you can safely assume that in Iceland there is 100% coverage of the 
people having access, in Italy it is only about 50%. Hence a true random sample 
is difficult to achieve so the results may be biased to higher educated groups and 
younger people who do have access to the internet and miss out other groups.

On the other hand, there are also major benefits. The results are usually sent di-
rectly into a database allowing you to access the responses immediately. They are 
also relatively cheap to conduct as there are already numerous platforms for pre-
sentation of online questionnaires including: survey monkey, esurveys.pro, NetQ 
and QuestionPro. Especially through their individualised approach you can adapt 
the survey for your specific use by avoiding such common phrases like “if no, 
continue with number ...”
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2.5.7 Sample size and sampling issues

It is important to give proper consideration to the size of the sample required: The more 
completed surveys you get, 1) the greater the confidence and 2) the greater the cost. 
So, a trade-off exists between two objectives in a survey project: Maximise confidence 
but minimise costs. Four factors determine the statistical confidence:

Size of the targeted population: The population is the group of interest for the 
survey. A sample is drawn from the population and the survey is administered to the 
sample. Some percentage of the sample responds to the survey invitation. That percen-
tage is the response rate. For instance, if you invite 400 people to take part in an online 
survey, but only 250 participate, then your response rate is 62.5%. 

Segmentation analysis desired: Typically, we analyse the data set as a whole, but 
we also usually analyze the data along with some segmentation, for example, number 
of participants of the measure or car users compared to public transport users. Each 
segment in essence is another population. If the conclusions will be drawn on the ana-
lysis of a segment, then statistical confidence must be focused on the segment, not the 
population. By the way, if you want to analyse men and women separately, you have 
two segments.

Degree of variance in responses from the population: This factor is the hardest 
to understand for the statistically challenged. If the respondents' responses tend to 
be tightly clustered, then we do not need to sample as many people to get the same 
confidence as we would if the responses range widely. Imagine you polled your office 
colleagues, and the first five people gave the same answer. Would you continue pol-
ling? Probably not; what if you got five different responses? You would probably keep 
polling. Therefore, more variability requires larger samples. But until we do some sur-
veying and analyse the data, we do not know anything about the variance! So, initially, 
we need to employ conservative assumptions about the variance. 

Tolerance for error: How accurate do you need the results to be? If you're drawing 
conclusions from the evaluation which could result in a multi-million Euros investment 
decision, then you probably have less tolerance for error. You can find more information 
on this aspect in the next chapter under confidence interval. 

Box 10: How many is enough? 

Often, the only things people recall about their statistics class is the Central Limit 
Theorem and remember that a sample size of 30 or more is considered to be large 
enough for the theorem to take effect. 30 responses would provide acceptable 
accuracy only if a) you have a very small target group, b) you have very little vari-
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Hence, when deciding a sample size, n, you should find an appropriate formula for 
linking n with the desired precision. Formulae for the estimation of n from a simple 

ance in the responses, or c) you are willing to accept very low accuracy. As a very 
rough rule of thumb, 200 responses will provide fairly good survey accuracy under 
most assumptions and parameters of a survey project – except for analysis within 
each segment! 100 responses are probably needed even for marginally acceptable 
accuracy.
Under the assumption that the population to be sampled is approximately nor-
mally distributed and the total population is large, a first approximation of the 
sample size n is given by: 

n0 = t2PQ / d2, where 
t = the abscissa of the normal distribution for probability α 
P = expected population value of the proportion
Q = (1-P)
d = margin of error

For example: A company wants to know how its employees feel about company-
provided car parking at its head office and at each of its regional offices by asking 
the employees to fill in a questionnaire. To keep costs down, they only want a 
small sample to complete the questionnaire. The head office has 5,000 employees 
and they want to know that the worst case answer (i.e. when 50% of respondents 
give a particular answer, for instance to whether the employee would prefer to 
have a free bus pass or a parking space at the office) will be correct within ±3%, 
with only a 5% chance that it will be outside this range (i.e. 95% certainty), so:

d =0.03, p =0.5, α =0.05, t =1.96
and thus: n0 = (1.96)2(0.5)(0.5) / (0.03)2 = 1067

Thereby, n0 is only an approximation, as a general rule of thumb, the coefficient of 
n0/N should be sufficiently small. In this case n0 / N = 1067/5000 = 0.2134 is not 
sufficiently small, so you use the equation: 

n = n0 / [1 + (n0-1) / N] 
n = 1067 / [1+1066 / 5000] = 880

to compute the ‘final’ sample size. 
This means that 880 respondents were needed – just less than a fifth of their head 
office work force.
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random sample are provided in the Box 10. There are also a number of online sample 
size calculators available. One such example can be found at http://www.surveysystem.
com/sscalc.htm. Please remember that the accepted standard varies between 90% and 
95% for the confidence level and between 5% and 10% for the margin of sampling 
error.

In designing a questionnaire survey, it is easy to become overburdened by trying 
to generate a perfect random sample whereas in reality a perfect random sample will 
never be achieved. Whilst measures can be taken to improve the random nature of 
the sample there will always be some people who will be more inclined to respond 
to a questionnaire than others. For example, retired people will have more spare time 
disposable to filling in the questionnaire. (But in some cultures they may not be able 
to read or have bad eyesight.) It also can happen that a certain measure deals with 
quite an emotive issue – those more concerned about transport-related issues will be 
more inclined to fill it in. It is therefore important to choose sample sizes large enough 
to have enough respondents within certain sub-samples of interest (e.g. young people 
compared to old people).  

It should also be noted that sample sizes are the numbers required to be returned, 
and this can differ quite drastically depending on the subject of the questionnaire, 
incentives for reply and the target group. Local information on response rates from 
previous questionnaire surveys can be very informative. This response rate will depend 
on your survey method (e.g. postal, e-mail, face-to-face, handed out). 
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2.6 Data analysis

Numerous books have been written on the ‘correct’ analysis of data. There are also 
many experts on this field, but this should not scare you. Just bear in mind that the 
following subchapters can only provide an introduction to this vast discipline. The fol-
lowing Chapters 2.6.1 and 2.6.2 describe the quantitative data analysis, while Chapter 
2.6.3 gives you an introduction to the qualitative data analysis. They are pointing out 
key elements and a terminology you should familiarise yourself with. However, if this is 
the fist time that you are concerned with an evaluation, you might want to think about 
getting one of those experts involved.

2.6.1 Data preparation and back-up

Experts in statistics like to boil everything down to one single figure. They are fond of 
the possibility to formulate statements regarding the distribution of characteristics of 
interviewees or the effect of a measure based solely on one measured value. In order to 
do so, the monitored objects are matched with numbers. Nonetheless, a mere matching 
of numbers to objects is not a feasible definition for ‘measuring’. That would mean that 
grades at school might just as well be assigned by rolling dice. The measured values 
have to display interrelationships among each other that correspond with the relations 
of the measured objects (i.e. that can actually be monitored). Looking at a simple length 
measurement, this becomes obvious: Here the largest measured value has to match the 
longest object while the smallest measured value matches the shortest object. In this 
example an amount of objects sorted by length corresponds to an amount of figures 
sorted by magnitude of number. The more characteristics of an object are expressed 
in the magnitude of the corresponding number, the more information the measured 
values contain. In this context we also speak of scales. There are four different types of 
scales which are important to know for all following statistical analyses. The different 
levels of scales determine which mathematical operations or statistical methods are 
allowed to be used when working with data. 

Further readings

Bhattacherjee, Anol: Quantitative Analysis: Descriptive Statistics.  
In: Bhattacherjee, Anol: Social Science Research: Principles, Methods, and Practi-
ces. Open Access Textbooks, Book 3, Chapter 14, 2nd edition, 2012. (http://schol-
arcommons.usf.edu/cgi/viewcontent.cgi?article=1002&context=oa_textbooks)
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The nominal scale allows us to differentiate only between equality and disparity of 

the examined dimension. The matching of a number in this case is a mere denominati-
on. The ordinal scale allows us to rank objects. The assigned numbers have to match the 
ranking. In case of an interval scale the differences between two consecutive objects 
are of the same size. Since the intervals’ sizes are identical, the assigned numbers must 
always have the same difference. The ratio scale contains a ‘natural point zero’. The 
measured value 0 states the actual absence of the measured characteristic. This scale 
allows us to make statements regarding the proportion of two objects. You can find 
illustrating examples in the table below. 

In order to reasonably structure the data that is to be collected and to depict it in a ta-
ble, a so-called code plan is necessary. It is a list of all gathered variables containing all 
their possible manifestations and always has to be documented. Thereby, every possible 
manifestation is assigned with a specific numeric value (code). Then the information 
gathered, has to be encoded according to this plan (see table 2-4).

Following excerpt from the Tallinn example where people travelling on the bus 
were surveyed shows the setup of a possible code plan.

Take a look at the question: How often do you use the city bus services? The five 
possible answers are assigned with numbers 1 to 5. Regarding the question of sex,  
there are two manifestations matched with the numbers 1 and 2. In a chart, the va-
riables should be arranged in the same succession as the answer options in the ques-
tionnaire. The code plan should start with a so-called identification number, which is 
individually assigned to every interviewee. The identification number serves control 
purposes. This way completed questionnaires can be compared to the data entry and 
possible mistakes when entering the data can be corrected.

Types of scales Allows statements on Examples

Nominal scale equality
disparity

Sex (e.g. male, female) choice 
of traffic mode (e.g. walk, 
bike, car, public transport etc.)

Ordinal scale larger than/smaller 
than relations

customer satisfaction (e.g. 
very satisfied, satisfied, 
neither nor, dissatisfied,
 very dissatisfied) 

Interval scale equality of differences temperature (e.g. °C)

Ratio scale equality of proportions measuring velocity (e.g. 
30 km/h), measuring 
length (e.g. 100 m)

Table 2–  3: Examples for different types of scales.
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633. How often do you use the city bus services? 1.   5-7 days a week
2.   3-4 days a week
3.   1-2 days a week
4.   1-3 days a month
5.   Less frequently 

4. Do you have a car? 1.   Yes
2.   No

5. Could you have used the car today but instead chose the bus? 1.   Yes       
2.   No

6. Gender 1.   Male
2.   Female

Table 2–  4: Code plan for Tallinn Knitting Bus example (partial).

All the actually surveyed data (e.g. answers of the interviewee) can be depicted in 
a chart. The data originating from our example is reconstructed using spreadsheet 
software. Rows represent the surveyed persons and columns show the answers given 
to certain questions, which were entered according to their code plan. In our Tallinn 
example, as shown partially in Table 2-5, the answers on a scale from 1 to 5 to the 
assessment of certain items regarding the evaluated bus are listed.

ID Lighting Ventilation Seat Comfort Cleanliness 
of the seats

Cleanliness 
of the floor

39 4 2 4 3 3

40 5 2 4 3 3

41 5 3 4 4 4

42 4 4 4 4 4

43 4 2 4 4 3

44 5 4 5 5 5

45 4 4 3 4 3

Table 2–  5: Data chart for Tallinn Knitting Bus (partial).

The direct input in a tablet can be handled in different ways. Ideally, there is a program-
med input screen (use for instance software like Data Entry or Microsoft Access) that 
looks exactly like the questionnaire used. When using an input screen, unreasonable 
inputs (e.g. age: 200) can be prevented through corresponding error checking. For very 
extensive questionnaires or large samples programming an input screen is highly re-
commended. An input screen can also be equipped with automated filters which guide 
the person entering the data through the questionnaire. The disadvantage is the extra 
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time the programming of an input screen takes. Furthermore, you have to potentially 
consider high acquisition costs for the software. 

Another possibility of data entry is provided through scanners. This way, question-
naires can be scanned and read in according to their code plan. This method of data 
entry saves time and effort. It makes sense when dealing with a high number of cases 
while the questionnaires have only few pages. The questionnaires have to be filled out 
properly and reliably. Otherwise there might be problems in the scanning process which 
increase the effort of manual rework. The requirement of system-compatible filling 
in of forms can be a disadvantage, if many of the questionnaires are not completed 
properly. In this case, the data entry has to be done individually after all. Also another 
disadvantage is that the design of the questionnaire has to be system-compatible with 
the scanner software. Thus the design options are limited by the software and the 
produced questionnaire might not be very appealing. A nicely designed survey form is 
often the key to motivating potential interviewees to complete the survey. 

Eventually, we can feed the data to spreadsheet software (Microsoft Excel) or 
statistics software (e.g. SPSS, SAS, Statistica etc.). Here the numbers are mostly entered 
into a prepared data matrix. The advantage is that there is hardly any preliminary work 
for data entry and no further technical prerequisites are necessary. Ultimately, this way 
of data entry is recommended for a minor number of cases and short questionnaires (up 
to 300 cases with 30 variables). Unfortunately, the process of data entry is very time-
consuming and labour intensive and also very prone to error. This is because data entry 
has to be done highly concentrated. Let us face it: Both financial and technical restric-
tions in many projects leave no other choice but to feed the data e.g. into Microsoft 
Excel. In these cases it makes sense to carry out data entry in a team of two people. One 
person reads the numbers aloud the other makes the entry using the numeric keypad.  

When entering the data, you should stick to some rules. You should enter every-
thing except for obvious mistakes just the way it is stated in the questionnaire. When 
you enter something different from the answer in the questionnaire, you should docu-
ment it (e.g. on the questionnaire). Stick to these rules in order to prevent manipulation 
or falsification of data. If many answers are missing or the answers were not given 
seriously, the questionnaire is not taken into account for the analysis and interpreta-
tion later on.

When entering the data, mistakes can occur. Especially, the data entry to charts 
of spreadsheet software is often very prone to error. Typing errors can occur easily or 
an undocumented code is entered (i.e. a number is entered that is not stated in the 
code plan).

Because of the possibility of mistakes that can occur in the process of data entry, 
we need to check for completeness and outlier values. A simple enumeration of the 
variables and the creation of a contingency table – a simple cross–table providing an 
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65Chart Input screen Scanning of 
questionnaires

Advantages· • No preliminary work
• No technical 

prerequisites

• Error checking
• Filter regulations

• Minor amount of time 
and work

Disadvantages· • High amount of time 
and work

• Humans as source of 
errors

• Additional work
• Creation of input 

screen
• Possibly high 

acquisition cost for 
software

• Dependency on 
hardware

• Design of 
questionnaires has to
be system-compatible 
• Questionnaires have 
to be completed 
system-compatible

Recommended 
application

• Very small number of 
cases

• Short questionnaires 
(up to ca. 100 cases 
and 30 variables) 

• High number of 
cases

• Extensive 
questionnaires

• Questionnaires are 
filled in untidil

• High number of 
cases

• Small number of 
pages

• Questionnaires are 
filled in tidly and
reliably

Table 2–  6: Comparison of different data entry methods.
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Frequency Percent Cumulated percent

5-7 days a week 472 58.1 58,1

3-4 days a week 186 2.9 80.9

1-2 days a week 86 10.6 91.5

1-3 days a month 40 4.9 96.4

Less frequently 29 3.6 100.0

Total 813 100.0

Table 2–  7: Example chart for a first analysis of frequencies.

overview – are the first approach to the data. To begin with you should take a look at 
the data and see how feasible it is. A five-year-old child holding a drivers license or a 
car owner not holding one are both hardly plausible. If the data contains such obviously 
wrong information, you should check on it by referring to the questionnaires and the 
electronic data record and subsequently correct it or if impossible delete the wrong 
cases.

Since the gathered data is the foundation for evaluation, publication and decision 
making and thus the most important element for the following work in general, it has 
to be stored on durable and secured storage mediums (such as: CD-ROMs, USB-sticks, 
external hard drives, etc.). The data backup should be conducted regularly, as to always 
have the latest data secured. Having at least two spatially detached backups increases 
the reliability of data recovery. The data should regularly be checked for completeness 
and integrity. As the data is most valuable we have to secure it from unauthorised 
access.

2.6.2 Data processing and analysis

Some of the first tasks in the course of data analysis are to arrange the empirically 
gathered data in proper order, to depict it graphically or in tabular form and to sum it 
up using key parameters such as average value, grand total, minimum, maximum or 
spread. That is how the data is arranged in a certain pattern.

The question “How often do you use the city bus services?” of our example from 
Tallinn has been summarised and processed into the following chart.
So the first step of descriptive statistics is the counting of measured values. These 
counts give you an idea of the characteristics of the objects under investigation. They 
are possible for all types of scales. Besides absolute frequencies there are cumulative 
(i.e. the successively summarised frequencies of the categories) and percentile fre-
quencies. The latter allows you to compare distributions with different total extents. 
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In general these frequencies should always be stated with the according number of 
cases surveyed. When working with scales creating categories or classes, it is often 
necessary to better illustrate the distributional properties. The number of classes should 
be chosen, so that the reader can keep an overview. Usually, classes should have the 
same width.

Tables convey an impression of the overall distribution of a certain characteristic. 
By contrast, statistical parameters serve the purpose of giving summarised information 
regarding the specific traits of the distribution of characteristics. In this context, we 
are most interested in those values that represent a kind of summary of all measured 
values. Therefore statistical parameters serve the purpose of summarising, while at the 
same time reducing the information from the distribution of frequencies. There are 
three kinds of parameters: location parameters, measures of spread and design para-
meters. Which parameters can be computed depends on the level of scales. Dividing 
sexes obviously makes no sense. Therefore you have to be sure about which scale (see 
Table 2-3) the variable under investigation belongs to.

Location parameters are also termed as measures of central tendencies. They  
allow for statements about the distribution of characteristics regarding the question: 
Which number best represents the overall distribution? Important location parameters 
are modal value, median and arithmetic mean (see Box 11).

Box 11: Location parameters 

The modal value or mode is the value of a distribution that occurs most frequently, 
i.e. the most often occurring category. Modes can be determined on every level 
of scales.
The median divides the frequency distribution into two parts of the same size. In 
a cumulated depiction you can easily make out the 50%-value as the median.
The arithmetic mean is the quotient of the total sum of measured values divided 
by the amount of measured values.

If two distributions are similar concerning their central tendencies, they can still be 
very different regarding the spread of individual values. The measure of central ten-
dency (location parameter) states which value best represents a given distribution. By 
contrast, the measure of spread informs us about the disparity of measured values. The 
measure of spread thus serves a more precise description of the distribution and also 
quantifies the differences detected in the survey. Range, variance and standard devia-
tion are common kinds of measures of spread (see Box 12).

Evaluation Matters.indd   67 06.05.2013   17:33:45



68

Mere counting is of only limited informative value. The compression of information is 
mostly reached through statistical processing of information. Their validity however 
greatly depends on which characteristics have been processed. In this context the rea-
sonable linkage of properties is vital.

In our example from Tallinn we want to correlate the interviewees’ sex to the 
question: How often do you use the city bus service?
Through linking properties we can gain further information. For example, it can be of 
special interest whether there is a correlation between two variables. Regarding this 
problem, the statistical data analysis offers us the possibility to calculate measures of 
correlation. The variety of correlation measures are categorised according to the level 
of scale of the variable under investigation. 

So far, we have described characteristic sample values. But the part which is pro-
bably really exciting for you is to make inferences concerning a whole population, in 
this case the inhabitants of Tallinn. This is the topic of inference. Inferential statistics 
takes a conclusion regarding the whole population as the starting point and verifies 
its validity for the sample. A prerequisite for such inferences is that the sample was 
generated by a procedure of random sampling (see also Chapter 2.4). For people con-
cerned with statistics random sampling is vital. That is because it allows us to calculate 
probabilities for the realisation of samples. In random samples the statistical units of 
a population – like balls in a non-transparent container – have a calculable probability 
of being chosen as part of the sample. It is necessary that every element from a po-
pulation has the same chance of being included in the selection procedure. The most 
important criterion of random sampling is the independence of the investigator. The 
selection is made by chance only.

Box 12: Kinds of measures of spread

The range (or range of variation) comprises the overall range of variation of all 
measured values. It is defined as the difference between the maximum and the 
minimum value.
The variance and the standard deviation are the most common indicators of a 
distribution. In order to compute them we need data on an interval scale.
The variance is a number expressing the disparity among the values of a given 
distribution. It is computed by dividing the sum of the squared deviations from the 
arithmetic mean by the number of measured values.
The standard deviation is defined as the square root of the average squared devia-
tion (variance). It is the most important quantitative figure regarding the variabili-
ty of the data and is essential for further statistical methods (e.g. statistical tests).
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Table 2–  8: Example of contingency table “How often do you use the city bus services?”

Within the framework of inferential statistics we mostly use statistical testing methods 
of which there is a great variety. Choosing one requires knowledge about their adequa-
cy. And, of course, the choice also depends on the level of scale. But some testing me-
thods require for example a specific distribution (e.g. Normal / Gaussian distribution) 
while others help answering specific problems. Take our Tallinn example. Here we are 
looking at a before-after-comparison. To choose the adequate testing method we need 
to know, whether the survey was done using paired or independent samples. But do not 
lose your head about this. Inferential statistics is not magic, but can be rather complex 
in parts. So ask for competent professional advice, if you are not sure about details.

For mobility-related evaluation methods, the correlation between two or more 
groups is of greatest importance. The most commonly used testing methods in this 
context are the t-test and the chi-square test; whichever test you choose they always 
follow a similar pattern (see also Figure 2-12).

1. Formulating the null hypothesis and the alternative hypothesis 

The null hypothesis is the counterpart to the especially formulated alternative hypothe-
sis. The former is formulated as a competing hypothesis dependent on the alternative 
hypothesis. It includes the not being true of the circumstances described in the alter-
native hypothesis, i.e. the expert was wrong with his or her hypothetically formulated 
statement. The null hypothesis states only the opposite compared to the alternative 
hypothesis but not circumstances building on an opposing theory. So content-wise, 
the statement of the null hypothesis is not of any special interest. In the classical test 

Gender total

Male Female

How often do you 
use the city bus 
services?

5-7 days a week
count 176 296 472

percentage 37.3% 62.7% 100.0%

3-4 days a week
count 64 122 186

percentage 34.4% 65.6% 100.0%

1-2 days a week
count 33 53 86

percentage 38.4% 61.6% 100.0%

1-3 days a month
count 12 28 40

percentage 30.0% 70.0% 100.0%

count 11 18 29

percentage 37.9% 62.1% 100.0%

total
count 296 517 813

percentage 36.4% 63.6% 100.0%

Less frequently
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statistics the null hypothesis forms the basis on which we decide whether to accept 
or reject the alternative hypothesis. Only if reality cannot be explained by the null hy-
pothesis, it can be discarded in favour of the new alternative hypothesis. As described 
above, the null hypothesis (H0) is opposed to the alternative hypothesis (H1) in test 
statistics, while the former necessarily has to originate from the latter. 

If the statement in a hypothesis is formulated with a direction, we speak of a 
directed hypothesis. An undirected hypothesis is the case, if there is just any difference 
stated. This differentiation does not include any valuation of the two possibilities. Here 
are some examples regarding the formulation of hypotheses. 

Knowing which kind of hypothesis you are testing in your special case is essential 
for applying the correct statistical test (you need for instance to check a box in your 
statistic program whether you want to test a directed or an undirected hypothesis – it 
is often called one-side or two-side testing).
The null hypothesis is the foundation of test statistics. If there are distinct contradic-
tions between the null hypothesis and the measurement results, we discard the former 
in favour of the alternative hypothesis.

2. Determining the level of significance

The determination of a level of significance is important in this context. It tells us in a 
percentage, in how many cases we are willing to discard the null hypothesis although 
it is true for the population surveyed. A null hypothesis is only rejected, if the proba-
bility of error is less or equal to 5% or 1%. This limit is called alpha error or level of 

Figure 2–  12: General steps to take for statistical testing methods.
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significance. If a survey leads to a conclusion well-founded in the manner described, 
we speak of a significant (α=5%) or a very significant (α=1%) result. Still a non-
significant result does not prove the validity of the null hypothesis. In these cases no 
final statement is possible besides that our alternative hypothesis could not be proven 
correct. Looking at the hypotheses mentioned above this question arises: How high is 
the probability of detecting such a difference when comparing two samples from the 
same population? If this probability is less than a level of significance defined at the 
beginning, we reject H0 in favour of the alternative hypothesis.

3. Choosing the right testing method for the data at hand

In this step we choose the adequate computation method based on the underlying 
problem, level of scale, etc. Here we just would like to name two typical tests – chi-
square and t-test – please refer to statistics books or experts for further explanation. 
The chi-square test has the least requirements regarding the level of measurement. So 
it is suitable particularly for data on a nominal scale. A typical case for a chi-square 
test is a comparing analysis between men and women concerning our question: How 
often do you use the city bus services?

The t-test is a method to validate hypotheses regarding the disparity of two ave-
rage values (e.g. before and after satisfaction with a public transport service). In this 
context it is especially interesting to investigate whether a measure has for example 
led to different behaviour in traffic or increased customer satisfaction. A prerequisite 
for this test are variables on an interval scale. The t-test can only be used, if average 

Alternative Hypothesis H1 Null Hypothesis H0

Directed hypotheses 
(one-side testing)

Perceived safety around schools 
with installed uniform school 
surroundings is higher than 
around schools with unchanged 
school surroundings.

Perceived safety around schools 
with installed uniform school 
surroundings is the same or 
lower around schools with 
unchanged school surroundings

Frequent bus users experience 
higher seat comfort in the 
knitting bus than low frequent 
users.

Frequent bus users experience 
the same or lower seat comfort 
in the knitting bus than low 
frequent users.

Undirected hypotheses 
(two-side testing)

There is a correlation between 
perceived safety and the kind of 
school surroundings.

There is no correlation between 
perceived safety and the kind of 
school surroundings.

Frequent bus users ratings of 
seat comfort in the knitting bus 
differ significantly from low 
frequent user’s ratings.

Frequent bus users ratings of 
seat comfort in the knitting bus 
do not differ significantly from 
low frequent user’s ratings.

Table 2–  8: Example of contingency table “How often do you use the city bus services?”
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value and variance of a series of measured values can be reasonably interpreted based 
on the level of scale. 

4. Computation of test parameter

Using the data we determine a one-sided or two-sided exceeding probability (see also 
directed and undirected hypothesis). Depending on the test method this parameter is 
named t, U, c2 etc.

5. Test decision

The determined exceeding probability is compared to the defined significance level. If 
we have a significant result e.g. test parameter < 5% the Null Hypothesis is rejected in 
favour of our alternative hypothesis.

6. Interpretation

We now interpret our result (significant or not). But be aware of overhasty conclusions! 
It is possible that you have calculated a significant result although the prerequisites for 
this were not even met. For example the number of cases can be too little to validate a 
result that would otherwise be significant. So be careful on details here.

An example of how to present this kind of data analysis can be found in Chapter 7 as 
part the Tallinn Knitting Bus evaluation. 

Further readings

Griffiths, Dawn: Head First Statistics. O’Reilly Media, Sebastopol (CA), 2009. 

Rumsey, Deborah: Statistics for Dummies. 2nd edition, Wiley Publishing,  
Indianapolis, 2011.

Free collection of micro lectures on video: http://www.khanacademy.org/  
(accessed 4th October 2012).

Free online tutorials on statistics and matrix algebra: http://stattrek.com/
(accessed 4th October 2012).
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2.6.3 Qualitative data analysis

Analysing and interpreting qualitative data such as individual and focus group inter-
views, photos and video recordings, published articles and other documents require 
other expertise/know-how than dealing with numbers and frequencies of survey data. 
So this chapter is dedicated to point out important basics to treat qualitative data, 
which come along with your evaluation work especially when you want to analyse 
recorded interviews. In those cases your aim is to discover patterns and explain them. 
But you should also remember to collect and state so-called metadata such as your 
notes about the context of interviews (date, place, specifics of the interview situation, 
initial ideas for analysis etc.) and relevant information about the interviewees (name, 
biographical information etc.). 

So before you can explain the results from (guided) interviews that were held 
with, for example, the teachers at schools where the Road Safety Label was implement-
ed, the recording needs to be transferred into text (transcription) and has to be sorted 
(coding).

1. Transcription and excerpt of recorded data

Before you start analysing your qualitative data you need to bring them into a written 
format. This transfer can be done either very detailed word by word (called transcrip-
tion) or by summarising the main content of the answers to the questions in your own 
words (excerpt). For a complete transcription we suggest to use a professional service, 
since transcribing an interview of for instance 1 hour would take many more hours to 
be transcribed correctly. With information about the topics and context of your inter-
views and the required level of transcription, the professional typist is well-prepared 
for transcribing the audio data.

A transcript is useful, if the issues addressed are very complex and a detailed 
analysis is necessary. An excerpt however consumes fewer resources in writing it based 
on the taped material. But you miss details and context because you have already 
summarised the interview content. Hence you no longer separate the analysis from the 
interpretation. This is also the case if you analyse the interviews on the basis of notes 
directly taken during the interview. An excerpt of recorded data is appropriate, when 
the interview was well-structured along some questions; the answers to the discussed 
issues were not convoluted and when you only want to draw general conclusions. To 
prevent errors in transcript as well as excerpt you should go back to the recordings 
from time to time and ensure that you have correctly summarised. Also, do not forget 
to make the data such as names and places in the transcripts anonymous but take care 
to have a list with all the items changed. 
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2. Coding of texts

Remember that for the analysis of qualitative data you want to identify patterns. 
Henceforth, its analysis – be it from a previously prepared excerpt or transcript – re-
quires organising of the text according to topics and ideas addressed. This so-called 
thematic coding entails sorting text parts to categories (codes and sub codes) to com-
bine all text parts of the same subtopic, idea or explanation which occur in the inter-
views. This can be done in two ways: You define categories in advance or you derive 
the categories from the material while analysing it. Both represent a result of analytic 
thinking about the texts and its interpretation. To reconstruct your ideas and guarantee 
a consistent coding process it is necessary to attach a note to each of the developed 
categories with its definition and further information for its application. You should 
always take notes for possible interpretation of text parts during the process of coding.
This coding can be done manually using spread sheet software like Excel or tables in 
Word or using professional software of qualitative data such as ATLAS.ti, NVIVO or 
MAXQDA, which facilitate the organisation of textual data and prepare your further 
data analysis and interpretation. An example of a set of categories, a so-called code 
tree is visualised in the figure 2-12.

Please note that the software offers support but cannot free you from thinking 
yourself. Analysing qualitative data has to be conducted in a structured way following 
the same rules as the quantitative data analyse: It must be well-documented in notes/
memos – each step in your analysis should be traceable and comprehensible. As already 
mentioned, the task of coding itself is an iterative process; you will have to revise the 
coding of one interview more than once to relate all relevant parts of all the interviews 
conducted to the categories of your final set of codes and sub codes. To ensure objec-
tivity and validity it is strongly recommended that at least two people independently 

Figure 2–  12: Visualisation of coding a transcribed interview.
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from each other work with the texts and do the coding. If the coding varies strongly 
among the involved coders, they should discuss their different assessment to harmo-
nise their kind of coding.

Box 13: Coding of guided interviews 

A practical way for you can be to prepare a first rough draft of categories, a so-
called code tree, which covers those codes/topics that you consider as important 
for your evaluation task. It should therefore be oriented towards your interview 
guideline. However after having coded the first transcribed interview texts, you re-
organise the structure according to the content of answers. Insert sub-categories 
(sub-codes) according to the sub-topics of the answers given and the reasoning 
you recognise in the text material. It is necessary to handle the code tree flexible 
because an important new (sub-) category may arise when you do the coding 
of the second or third interview which may require a new (sub-)code. With this 
further knowledge gained during the process of coding, you should also check 
again if the interviews already coded include relevant information for this cate-
gory. So this coding is part of analysing the material and reflects your thinking 
process.

The depth and accuracy of your coding is always dependent on the purpose and depth 
of your interviews. Guided interviews where you request expert knowledge about a 
specific process or occurrence require less depth of coding than narrative interviews 
trying to reconstruct individual behaviour and concepts of thinking. If you ask yourself 
what to code in your text, here you find some suggestions which help you to define 
categories:
• Strategies elaborated or applied to achieve a goal
• Meanings, interpretation and relevance of phenomenon and events (influence the 

actions of interviewees)   
• Relationships or interactions between people or institutions
• Events which show what (and how) something happened
• Acts and behaviors representing what is said or done
• Activities undertaken within a specific setting (also with other people involved)

3. Comparison and generalisation

The next step is to look at the combined material in the assigned categories which 
were applied for all the interviews, summarise it and relate it to your evaluation ques-
tions again. You can compare your complete set of coding on different levels. Within 
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a category you see how a phenomenon is dealt with in different interviews. On the 
level of a single case (interview) you can find out if the reasoning of one interviewee is 
consistent throughout the interview. And finally you can compare the answers to one 
question or topic between cases (interviews). Write down your findings and interpreta-
tions as soon as possible and also use the notes/memos you have produced during the 
process of data analysis.

For the compilation the answers a table might be helpful to be integrated in the 
report with descriptions and main results. Illustrate your summary of each category 
with some references to the original text (citations). This eases understanding for the 
reader. The last step is the verification by the person who was interviewed to avoid 
misinterpretations of the statements. In the majority of cases those people are also 
interested in the results of your evaluation and therefore it is polite to send them your 
report in advance and ask them for comments. Make sure that you have made the do-
cument completely anonymous to protect the privacy of your data source.

 
Further readings 

Bhattacherjee, Anol: Qualitative Analysis. In: Bhattacherjee, Anol: Social Science 
Research: Principles, Methods, and Practices. Open Access Textbooks, Book 3, 
Chapter 13, 2nd edition, 2012. (http://scholarcommons.usf.edu/cgi/viewcontent.
cgi?article=1002&context=oa_textbooks)

Denzin, Norman K.; Lincoln, Yvonna S.: The SAGE Handbook of Qualitative  
Research. Sage Publications, London, 2005. 

Flick, Uwe: The Sage Qualitative Research Kit – Designing Qualitative Research. 
Sage Publications, London, 2007.

Gibbs, G.: The Sage Qualitative Research Kit – Analyzing Qualitative Data. Sage 
Publications, London, 2007.

Kvale, Steinar: Analyzing interviews. In: Kvale, Steinar: The Sage Qualitative 
Research Kit – Doing Interviews. Sage Publications, London, 2007, p. 101-119.
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772.7 Discussion of results from data analysis 

After all this data collection and analysis it is time to think about your data interpreta-
tion and what does the data mean for your measure and your city. It has become good 
practice to separate the chapter data presentation/analysis and the discussion of those 
results. In the data presentation chapter the facts are objectively documented in fi- 
gures and texts explaining them (e.g. number of accidents in front of schools per year 
for the last 6 years). In the discussion chapter a more subjective assessment and apprai-
sal of the results takes place including an answer to which extent the objectives were 
reached and how this can be attributed to the measure. The reason to always separate 
data presentation and interpretation is that a reader should be able to draw his own 
conclusions from your data material. That is why the data needs to be presented in a 
way that it is understandable what kind of data were collected and which results came 
out in the end for an outside reader. We highlighted that during the previous chapters. 

In the interpretation chapter you draw conclusions from the comparative data 
for the measure as a whole and for your city in general. A well-elaborated and critical 
interpretation of your results avoids misunderstandings by inside and outside stake-
holders and makes your data less vulnerable to reviewers/critics. So take the chance 
to frame a conclusion of your results that makes clear, what you have reached by the 
measure and what the results mean for your city. Make clear that your arguments are 
coherent and logical. This helps to estimate the value of this specific measure and this 
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kind of measure in general, as well as making it easier to communicate the value of the 
measure towards stakeholders and edit it for other dissemination purposes.

For drawing appropriate conclusions, it is important to relate back to the measure 
objectives. What was your initial high level and what were the measure specific objec-
tives you wanted to measure by your indicators chosen (see also Chapter 2.2 and 2.3)? 

The data for the indicators have been collected and analysed. Now the question 
needs to be answered, whether the measure had some impact. Is there a difference in 
the indicator between the after measurement and the business-as-usual scenario? In 
the ideal case the business-as-usual scenario is determined by a control site measure-
ment as in the case of our Utrecht Road Safety Label, where the schools with activi-
ties were compared to schools without activities. In other cases the business-as-usual 
scenario needs to be derived with some assumptions from the before measurement as 
was the case for the Tallinn knitting bus measure. The kind of business-as-usual scena-
rio needs to be taken into consideration when drafting the interpretation of your data. 

It is recommended that you collect data for more than one indicator to be able 
to apply the method of triangulation (look for results with different methods) and to 
ensure quality/valid data basis. You need to weigh in different indicator results that 
you found out by different methods into a general result. Some findings might weigh 
stronger than others. For instance, numbers of tickets sold provided by the transport 
operator’s ticket system are hard facts while interviews with a too small sample size 
(see Chapter 2.5.7.) of public transport customers might provide interesting insights, 
but could not be interpreted as setting the general trend.

What should you write, if the data indicates that your objective e.g. increased sa-
tisfaction with public transport service, have not been reached? Well, you simply need 
to state that and discuss in the interpretation section, what the reasons for that results 
could be. An example for this could be that a strike of bus drivers happened during the 
period in question and might have influenced the satisfaction with public transport ne-
gatively. In other cases, your data might show clearly that you reached the objectives. 
Consider carefully, whether the result was only due to your measure and share your 
thoughts, including doubts, with the reader of your report. It might be that the freight 
transport volume transported by light duty vehicles in the inner city of Utrecht – as 
stated in the measure objective of the Cargohopper – decreased significantly during 
the last years. But this might be also a result of the financial crisis and that less freight 
was transported in total.

Many hints to which other influences should be considered and discussed within 
the interpretation section can also come from your described cause and effect reflec-
tions and process evaluation results.
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793 Process evaluation

In the last chapter we have shown how you can evaluate the verifiable effects of the 
measures implemented in your city. You now are able to demonstrate for example that 
with the Utrecht Road Safety Label the perception of safety among parents differs  
significantly between schools where the measure was implemented and the control 
site. But evaluation also has a second role in helping improve measures as, or after 
they are implemented. Many measures have to deal with a host of problems: manage-
ment weakness, cultural issues and the failure to take into account the sometimes 
enormously complex systems that contribute to your city’s mobility-related problems. 

However, to have information on the planning and implementation process of 
your measures is crucial as it helps to make processes more efficient and avoids making 
the same mistakes again. Consequently, in the following chapter you can read about 
what the aim of process evaluation is and which approaches and methods are appli-
cable to fulfil this task.

3.1 Aim and outcome

Let’s be clear about something: implementing mobility-related measures is a time con-
suming and sometimes tedious task. But why is it so difficult? Part of the answer seems 
to lie with how measures are legislated and planned. Policymakers seldom seem to ana-
lyse the feasibility of implementing their ideas during decision making. As a result, the 
implementation process can sometimes be incremental – meaning that the measure 
takes shape slowly and adaptively in response to the emerging situations and early ex-
periences. Even where planning includes a trial period, what gets finally adopted often 
varies from what was tried out in the pilot effort. As bizarre as this might sound: this is 
a natural and at times desirable process. It could easily be that without any adaptation 
some measures might simply be stopped. But what is the evaluation part in this? 

Process evaluation focuses on the internal dynamics and actual operations of 
a measure in an attempt to understand its strengths and weaknesses. Consequently, 
process evaluation asks for example: What do stakeholders experience when they take 
part in a mobility-related measure such as the Utrecht Road Safety Label? What are 
the strengths and weaknesses of the day-to-day operations? How can the process of 
acquiring and keeping the label be improved? This approach derives its name from an 
emphasis on looking HOW an outcome is produced, rather than measuring its impact. 

Thereby, it is less interested in the formal activities and anticipated outcomes, but 
it investigates informal patterns and unanticipated consequences in the full context of 
the measure implementation and development. To make this more clear: the Utrecht 
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Road Safety Label was implemented in different steps. The schools were approached, 
contracts were signed, baseline data was acquired, curriculums were changed and the 
school surroundings were redesigned (for more information see Chapter 7.1). Thereby, 
when these outcomes were achieved and if they were achieved according to the prior 
timetable is part of monitoring and thus it is not an issue in this book (see Chapter 
1.3). The process evaluation searches for explanations on the delays, changes, failures 
but also success of the measure. Therefore, if process evaluation is conducted during 
the measures development phase as well as later it can provide useful information 
for improvement. In this context it is also crucial for follow-up projects or can help if 
justification at political or management level is required. It also helps to avoid making 
the same mistakes again.

Finally, process evaluation usually includes perceptions of people close to the 
measure about how things are going or went. A multitude of perspectives should be 
sought from people inside and outside the measure. For example, the perspective on 
changes induced through the Utrecht Road Safety Label can differ between parents, 
teacher, students and administrators. These different viewpoints can provide unique 
insights into the measure’s process as experienced and understood by different people. 

These examples are elucidated that the main objective of the process evaluation is 
to get insight in the ‘stories behind the figures’ and to learn from them. This objective 
applies to the practitioners who are intending to increase the efficiency of the measure 
processes, and also for other cities which might choose to replicate a measure based on 
your good example. Together with the results of the impact evaluation all stakeholders 
involved have the chance to effectively learn from the experiences made.
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813.2 Barriers and drivers 

Process evaluation searches for barriers and drivers of a measure. Under real condi-
tions, people and unforeseen circumstances shape measures and modify initial plans 
in ways that are seldom trivial. Process barriers are the events or the overlapping con-
ditions that get in the way of the process to reach your measure’s objectives. But also 
welcoming effects are identifiable. Process drivers are events or overlapping conditions 
that stimulate the process to obtain measure objectives. If for example a high rank 
politician such as the Minister of Environment decides to act as the Ambassador for 
the Cargohopper this will, surely help to promote the project. If the Cargohopper for 
example cannot deliver goods at night times because there is no staff present at this 
time of the day in the shops to receive the goods, this is a clear barrier to an efficient 
operation of the Cargohopper. 

For the identification and also for the derivation of activities directed at these 
barriers and drivers it is helpful to cluster them into different categories (see Table 
3–1). Thereby, the same category of possible influencing factors can turn out to have a 
positive or a negative impact on the measure process. 

The categories identified in Table 3–1 are not an exclusive list, there are also other 
categories. Spatial conditions could change during the measure process in a way that 
they offer your measure new opportunities to expand a service (i.e. for Park & Ride) 
or limit the area necessary for the implementation (i.e. Park & Ride lot has been re-
designated to a residential area). Also your project could suddenly become part of a 
city-wide programme for sustainable transportation and thus benefit from this new 
‘positional’ driver. 

Remember, as different as cities are, as different and complicated can drivers or 
barriers be, thus it is always helpful to provide some sort of clustering, but the barriers 
and drivers presented in Table 3–1 are only abstracted examples. In any way, you will 
have to describe what really happened in the city. Key questions to be answered can be: 
• What exactly happened?
• How did it occur?
• Which impact did the barrier or driver have on the process of the measure?

This description should be as brief as possible but at the same time give enough in-
formation on what has happened so that even ‘the outside reader’ (the one without 
any knowledge of the measure) will understand what was going on. This is an ambi-
tious task! But the following description of a barrier which occurred during the imple-
mentation process of the Utrecht Road Safety Label demonstrates that this is indeed  
attainable: 
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Table 3–  1: Examples for barriers and drivers identified through process evaluation.

Field Examples of barriers Examples of drivers

Political/ strategic Opposition of key actors based on 
political and/or strategic motives, 
lack of sustainable 
development agenda or vision, 
impacts of a local election, con- 
flict between key (policy) stake- 
holders due to diverging 
believes in directions of solution

Commitment of key actors based 
on political and/or strategic 
motives, presence of sustainable 
development agenda or vision, 
positive impacts of a local 
election, coalition between key 
(policy) stakeholders due to 
converging (shared) believes in 
directions of solution

Institutional Impeding administrative 
structures, procedures and 
routines, impeding laws, rules, 
regulations and their application, 
hierarchical structure of 
organisations and programs

Facilitating administrative struc- 
tures, procedures and 
routines, facilitating laws, rules, 
regulations and their application, 
facilitating structure of 
organisations and programs

Cultural Impeding cultural circumstances 
and life style patterns

Facilitating cultural 
circumstances and life style 
patterns

Involvement, communication Insufficient involvement or
awareness of key (policy) 
stakeholders, insufficient 
consultation, involvement or 
awareness of citizens or users

Constructive and open 
involvement of key (policy)  
stakeholders, constructive and 
open consultation and  
involvement of citizens or users

Planning Insufficient technical planning 
and analysis to determine 
requirements of measure 
implementation, insufficient 
economic planning and market 
analysis to determine 
requirements for measure 
implementation, lack of user 
needs analysis: limited  
understanding of user 
requirements

Accurate technical planning and 
analysis to determine 
requirements of measure 
implementation, accurate 
economic planning and market 
analysis to determine 
requirements for measure 
implementation, thorough user 
needs analysis and good 
understanding of user 
requirements

Organisational Failed or insufficient partnership 
arrangements, lack of 
leadership, lack of individual 
motivation or know-how of key 
measure persons

Constructive partnership 
arrangements, strong and clear 
leadership, highly motivated key 
measure persons, key measure 
persons as ‘local champions’

Financial Too much dependency on public 
funds and subsidies, 
unwillingness of the business 
community to contribute 
financially

Availability of public funds  and 
subsidies, willingness of the 
business community to 
contribute financially

Technological Additional technological 
requirements, technology not 
available yet, technological 
problems

New potentials offered by 
technology, new technology 
available
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Organisational barrier: change in school management – The time period between the school star-

ting the process to obtain the label and the moment of really getting the label is in some cases 

around 3 years. In the same time it was found that in about 35% of the schools a change of ma-

nagement takes place within such a period. A change of management means in some cases that the 

process and advantages of safety label have to be explained again. More generally, this means that 

often the process with the respective school is temporarily delayed, or even stopped.

This is a good description because it explains which barrier category has occurred (or-
ganisational); it describes what happened at the schools (a change of management in 
the schools took place which had agreed to participate in the label) and what negative 
impact it had on the implementation process (process with the respective school is 
temporarily delayed, or even stopped). 

Let’s refer to an example of the Tallinn Knitting Bus, to show you an example for 
good driver description:

Positive feedback from stakeholders – The positive feedback from public transport users, city of-

ficials and other CIVITAS cities on the knitting bus has increased the motivation of the initiators 

to plan new activities to promote sustainable transport. As a result, it was decided to defragment 

the different marketing activities in the city by providing a single strategy framework for further 

campaigns. 

This example shows which driver category has occurred (feedback from stakeholders), 
it describes what happened in the city (positive feedback has been received) and what 
positive impact it had on the implementation process (increase of motivation and  
planning of additional activities). This driver is also a good example because it demons-
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trates the different ‘layers’ in which you can look at barriers and drivers. If you look 
more closely at this driver you might want to know why the people of Tallinn were so 
enthusiastic about the Knitting Bus. Was it because of the long tradition of crafting in 
Estonia? Or was it because of the generally low quality of Tallinn public transport ser-
vices and with all this knitting, the bus looked new? In the end, it is up to you to decide 
how deep you want to dip into those barriers and drivers. In all cases, make sure that 
the barriers and drivers are stated in a way that they can be acted upon.

3.3 Activities related to barriers and drivers

What happens if you realised that something in your measure is not progressing as 
expected? Say, for example, the Road Safety Label in Utrecht has only been awarded 
to a very low proportion of schools among those that initially signed the contracts to 
join the scheme? As you now know about process evaluation, you would try ways and 
means to find out what the exact barrier was (see Chapter 3.4 for more on that). Let’s 
assume for the moment that the problem is a significant delay in the restructuring of 
the schools’ surroundings and your evaluation has concluded that this is in terms the 
result of too little staff involved. Then, if you still have time left before the end of the 
project, you would do something about this barrier – you would adapt the measure. In 
our example, you could, for instance, force your subcontractor who is responsible of 
this restructuring to employ more people to speed up the process. 

As already stated above, the aim of process evaluation is to describe what really 
happened and why. Consequently, you need to address these activities to obtain a com-
prehensive picture of a measures’ process. Additionally, the activities you undertook to 
make use of the drivers or to overcome process barriers identified during the imple-
mentation process are probably the most interesting part for the reader of your report. 
It shows how problems have been solved and how positive factors have been utilised 
for carrying out the measure implementation process more efficiently. 

However, there are two things to keep in mind. First, you will need additional 
time for these new activities to be carried out. So if you only evaluate your measure 
at the very end, there will be no time left. This is one of the strongest arguments for 
measure-accompanied evaluation (see Chapter 1.3.1). Second, your process evaluation 
should not stop after the new actions have been identified. This means for our example, 
after you have obliged your subcontractor to employ more people you realise that the 
proportion of schools with the label – in comparison to those that initially signed the 
contracts to join the scheme – still do not increase significantly. You should ask again 
why this has happened and maybe then you will find out that the problem lies in the 
long approval procedures in the administration. This problem was obscured before.
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853.4 Methods for process evaluation 

As you can guess from all of the above, process evaluation is developmental, descrip-
tive, continuous, flexible and inductive. It therefore needs a methodology that enables 
you to collect information from and analyse the processes during all measure phases 
preferably in a consistent manner. To give the full picture of what has influenced the 
process it is also necessary to gather the information on a regular base and during all 
phases of the measure. The frequency of your data collection relates to these phases 
but does not solely rely on it. It certainly depends on the total lifetime of your measure 
and unfortunately, you have to judge in advance what a good timing will be. 

Not only the frequency but also the depth and the type of data gathering for pro-
cess evaluation depends to a high degree on the availability of personnel and financial 
resources. However, in any case the goal should be to analyse the whole process for a 
measure and document all relevant activities linked to the measure process from pre-
paration to implementation and operation. 

There are several methods to observe and assess these processes – mainly differing 
in how detailed they are observing them. Two of these (standardised forms and learning 
history workshops) will be discussed in more detail in the following chapters. 

3.4.1 Standardised forms 

Using standardised forms to collect the data relevant for process evaluation has three 
obvious advantages: Everyone involved in the measure process can do it by himself/
herself, only one or some few persons are necessary to complete the forms, and be-
cause they are standardised it is easy to compare the results with other measure pro-
cesses in your own city. Thus, this is a method which has been proven as practicable. 
The form should contain a part with general information such as the name of your 
measure, the time period in which data has been collected, targeted groups and part-
ners involved in the measure implementation. Additionally, do not forget to indicate 
who has compiled the form and who is the main contact person dealing with the mea-
sure. This is important for you as the evaluator to have someone to address questions if 
that might arise later. Figure 3–1 shows a rough structure of such a standardised form 
and Chapter 7.3 shows the standardised form that was used in the Tallinn Knitting Bus 
process evaluation.

In any case, the core part of the form should be the documentation of the process 
barriers and drivers as well as of the activities undertaken to deal with the identi-
fied problems. Thereby, showing tables in the form listing categories of abstracted 
fields of drivers and barriers (as presented in Chapter 3.2) could be a help especially to 
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those who are not familiar with the concept of process evaluation. Additionally, you 
could also ask for the identification of the most (second most, third most ...) important  
barriers and drivers. 

Consequently, if you do not collect the information at the end of the measure 
lifetime it is also advisable to ask the person filling in the form to what extent he or 
she thinks that the barriers identified could risk the measure-specific objectives. The 
estimation of the risks are an important step in the process evaluation: It helps your 
project management to estimate if the measure implementation is endangered and 
if further steps have to be undertaken to correct impeding conditions or to ‘save’ the 
project. As such, the standardised forms are strongly linked to the monitoring. 

The assessment of the development of a measure with standardised forms is a 
simple and effective method and it can be achieved by mobilising minimal resources. 
Nevertheless, it is limited in its scope of information delivered and thus limited in its 
capacity to communicate and transfer experiences to others. Especially if the informa-
tion collected on the form covers a time period of e.g. one year, drivers, barriers and 
activities are not recorded by the date when they occurred. Accordingly it is difficult to 
comprehend the entire story of the events and their consequences. 

The standardised form has, however, one significant advantage: the barriers and 
drivers are already written down and can be put directly into your final evaluation 
report. Of course, you should check for duplicates but other than that, you are done.

Figure 3–  1: Scheme of a standardised form at a glance.
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3.4.2 Learning Histories

The concept of a Learning History is based on the idea to learn from ‘story telling’ in-
volving different perspectives and stakeholders. In fact, a Learning History is a process 
that results in a jointly told tale in multiple narratives, with illustrations and reflections 
on all events that occurred. Story telling or listening to stories is an interactive and 
enjoyable activity. If a story is told well and in an exciting way it makes you think about 
your own situation. And moreover, it stays in your mind for a longer time. These stories 
are structured along a time line visualising the strategies, noticeable results, what 
happened why and in which way. Thus, it gives insight into the organisational dynamics 
and the internal logics in dealing with change. 

The Learning History workshop is the core of the learning history approach, which 
was developed by researchers at the American research institute MIT in the late 1990s. 
In this workshop stakeholders get together to discuss how and why the measure process 
has evolved. The participants jointly collect the process information on barriers, drivers 
and learning experiences and bring it in coherent clusters of themes. The Learn-ing His-
tory requires multiple narratives and thus brings together a more comprehensive picture 
of what actually happened. 

A Learning History should be carried out in the same frequency as other methods to 
assess the measure process – several times and at different stages of the project. Since a 
Learning History delivers detailed information on the reasons why the project has been 
suffering from problems, delays or even of cancellation, it is advisable to apply this tool 
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whenever these severe problems have occurred. Thus, it offers the chance for you to avoid 
the same or similar problems in future. The approach of a Learning History is depicted in 
the Figure 3–2.

Good preparation is the key to a successful Learning History Workshop. As with 
workshops in general, this can be a very time consuming task and you need to have 
a good understanding of what will happen during the workshop. Consequently, if you 
are planning this for the first time, you might want to discuss your timetables et cetera 
with a college. The question of who you will invite has to be answered: In general, there 
should be a variety of participants – people who are formally or informally involved in 
the measure implementation processes – all those of whom you think they could have 
had an influence of any kind on the process of your measure. These could be politicians, 
representatives of private companies or respective associations. But keep in mind that in 
a Learning History workshop every participant is actively involved – everyone needs to 

Preparation
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a time-line
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Figure 3–  2: Scheme of a Learning History process.
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have sufficient opportunities to speak out! Thus the number of participants should not be 
too high (at maximum 10). Additionally, when you choose your location ensure that you 
will have enough space to move around between your equipment. 

Although analysing processes within a Learning History are performed collectively, 
the success of the workshop depends highly on the skills of the moderator. It is his/her 
task to steer the discussions as well as to cluster and rank the barriers, drivers and actions. 

Box 14: Qualifications of a Learning History workshop moderator

She/he should be: 
• Experienced with moderating techniques 
• Able to create an atmosphere of trust, in which participants feel respected and 

free to speak openly 
• Well informed about the measure which is subject of the workshop: objectives, 

stakeholders, and possible delicate aspects and problems 
• Well informed about the roles and responsibilities of the participants within the 

measure. 

It might also be contributing if there are two moderators or if you involve an 
external moderator who brings in ideas from outside. In each case, the moderator 
should keep in mind: 
• Time slots and aimed results 
• Balanced contribution from participants (not only of those with the loudest 

voice) 
• Doing a first rough analysis (clustering) of results during the workshop to steer 

the discussion

The workshop itself starts with setting up a time-line of main events (Step 1, Figure 3–2) 
that occurred during the period of the measure process which will be observed. Only 
events which had an influence on the measure process have to be taken under consi-
deration and should be visualised in some way. Accordingly there might be gaps in the 
time-line where nothing happened that affected the measure process. 

Depending on the people invited, it might be useful to sent a draft timeline to 
the participants prior to the event. This could then be discussed and finally completed 
with input from the participants. This will result in a shared perception of what actually 
happened in the observed period. After defining the time line, the moderator tells the 
participants what will happen during the workshop (Step 2, Figure 3–2). 

The participants are then asked to write down on sticky notes or moderation card 
barriers they experienced during the period of assessment (Step 3, Figure 3–2). The mo-
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Figure 3–  3: Example on how to work with sticky notes and cards.

derator collects all the notes/cards and puts them on the paper at the wall or flipchart. 
This will result in a collection of anonymous sticky notes/cards, with all kinds of process 
barriers faced by different project partners. After this, the moderator roughly clusters 
the sticky notes/cards with a common logic and starts facilitating a discussion with the 
central questions why these barriers have been perceived as barriers and what have been 
the impacts of them on the measure process. This discussion will probably result in a 
range of different beliefs why these (clusters of) process barriers were barriers and what 
the impact was on the process and the objectives. Together with the participants the 
moderator will rank the most important barriers (see Figure 3–3). There are different 
techniques that you can use to ‘rate’ the clusters, at this point it might be good to refer 
to moderation guidelines. 

These steps are then repeated for the barriers and for the activities, meaning that 
you do this same process three times (see Step 4 and 5 in Figure 3–2). 

The last step is a reflective discussion on learning experiences; looking back at the 
time-line of events that occurred, the barriers and drivers that were faced and actions 
that were taken (Step 6, Figure 3–2). For the facilitation of the discussion it is very  
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helpful for the moderator(s) to refer to the corresponding papers with the various clus-
ters. Central questions to structure the discussion are: 
• Which of the actions can be regarded as a success and which as a failure and why?
• What have we learned? What are the do’s and don’ts in terms of the process and 

actions?

Based on the outcomes of this Learning History workshop a report needs to be assem-
bled for documentation and dissemination. This report will then be distributed to all 
participants of the workshop to give them a chance to check if their opinions and ex-
periences are being represented in a ‘true’ way and are thus validating the report. Then 
it can be made available to politicians, civil servants, practitioners and other relevant 
stakeholders in your city or even beyond.

A Learning History workshop is not magic if the described steps are followed. The 
major advantage is that a thorough analysis of the measure processes can be achieved. 
It reflects the stakeholders’ perceptions of facts that have occurred during the lifetime 
or a period of a project or measure. The method is also well suitable to be applied for 
learning from a finalized measure. It focuses on why things have happened as they 
happened, and what can be learned from this for future measures or projects. But you 
should also use it to learn during the implementation of a measure or project. It focuses 
on how to intervene during the measure or project to reach its objectives. 

The CIVITAS cities have benefitted very much from this type of process evaluation. 
They reported that this method highly contributes to increase the motivation of the 
measure stakeholders – simply by bringing them together and facilitating struc-tured 
discussions to jointly find ways to avoid barriers and to more efficiently reach the 
measures objectives. But the cities also learned that participants of a Learning History 
are sceptical when they are asked to join the activity. The name of the method can be 
misleading. It sounds rather playful and non-technical. Especially in transportation 
and administration surroundings people are more used to hard and technical sounding 
working methods. Thus, it could be a good idea to communicate by referring to a more 
technical term such as ‘process optimising event’. 

Also, the data gathering by using sticky notes seems to be unpopular in some 
cultural backgrounds or working environments. Some cities who have applied this me-
thod reported that this way of data gathering and categorising has a somewhat playful 
character which makes it appear ‘less serious’. However, solutions of this problem are 
easy: Sometimes it already helps to enter the information of the participants in a com-
puter and cluster it digitally together with the stakeholders. But the simplest way is to 
convince the participants of the method and break the ice by just starting the activity. 

Even if there are some disadvantages when conducting a Learning History – in-
tense preparation and documentation, will provide evidence to sceptical participants 
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that this method is an excellent and effective tool to elaborate detailed findings on 
the processes of measures. These findings thereby are produced not only by one or two 
people involved in the measure implementation – it reflects the collective experience 
of a group of important stakeholders while having a positive effect on the spirit of your 
team.

3.4.3 Other methods 

Apart from the standardised forms and the Learning History Workshop, there are other 
good methods available for data gathering in your process evaluation such as the fo-
cus group or interviews (see Table 3–2). You might even choose to employ the same 
methods that you use in your impact evaluation (see Chapter 2.5). Often, there are 

Standardised form Learning History Focus group Interview

How? Data gathering by 
completing a 
standardised form

Systematic 
in-depth gathering 
of 
information with 
all involved 
participants 
following the Lear-
ning History 
method

Moderated 
group 
discussion of 
5-10 selected 
participants 
for a specific 
topic/ focus

Stakeholder 
interview steered 
with guidelines  
by phone or 
face-to-face

Data gathering 
easy and efficient

+ +/- - +

Involvement of 
stakeholders 
sufficient

- + +/- +/-

Comprehensive 
picture obtainable +/-

Frequently  
influenced by 

moderator

Frequently 
influenced by 

moderator

Frequently 
influenced by 
interviewer

Possibility to 
learn from the 
‘stories’ told

+ ++ +/- +/-

Reasonable 
resources
consumption

+ +/- - -

 Legend:  ++ very good;  + good;  +/ – sufficient;  – poor

Table 3–  2: Comparison of methods for data gathering in the process evaluation.
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Further readings

Kleiner, A.; Roth, G.: Learning Histories – A new tool for turning educational 
experience into action. 1997. (http://ccs.mit.edu/lh/21CWP002.html)

Learning Histories – participative change by storytelling.
www.learninghistories.net.

only minor differences between these methods, but they can be those that make one 
method better than another for your situation. Whichever method you chose to employ, 
it is essential that it clearly addresses barriers, drivers and actions taken to indicate the 
lessons learned. Moreover, to ensure that this information does not get lost, it should 
be recorded and the findings should be written down so it will be available for your 
final report. 

All these alternative methods have one aspect in common: The quality of the out-
come strongly depends on the effort you put into a preparation of the data gathering 
activity. In any case the method chosen should, in addition to the above, try to fulfil 
these important criteria: 
1. It should address as many people involved in the measure process as possible – the 

outcome should reflect an objective picture.
2. The person in charge of moderating or interviewing should be able to avoid influenc-

ing the answers given by others.
3. The effort for preparing, conducting and reporting of the activity should be reason-

able. Otherwise the risk of failure increases.

Often the data quality in these methods relies heavily on the persons involved in  
gathering them. Consequently, whichever method you choose should also depend on 
the resources and knowledge you can build on. 

Process evaluation delivers valuable information on the internal dynamics and 
actual operation of a measure. As such, it can offer reasons why a measure became 
a success or a failure. It is an assessment tool to boost learning from the experiences 
made and gives indications on how to increase efficiency. Unfortunately, process eva-
luation is frequently seen as an additional task without any extra outcome for those 
who are conducting it. Due to its nature it is neither mere monitoring of projects nor 
a judgment of quality of the work people have accomplished within the course of a 
project but a natural linkage to the impact evaluation. Its ultimate aim is to get insight 
in the ‘stories behind the figures’ and to learn from them.
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94 4 Information reporting and utilisation 

Now, if you have gone through the entire evaluation procedure, and your measure or 
group of measures shows to have been successful in achieving the objectives, then 
what can you do with these positive results? 

Give a moment’s thought on disseminating your results. And then there are two 
options: if it is applicable, the measure could be scaled up in your own city to have an 
even larger impact or the success could be repeated in another city. The following three 
chapters will show you how to present results, how to approach up-scaling and how to 
assess transferability of a measure. 

4.1 Result presentation

1. What do we mean by results presentation?

There are different aspects of presenting your results. Usually, there is some kind of re-
porting requirement to fulfil, either internally in your organisation or to a (co-)funding 
organisation as the European Commission. But especially in urban mobility contexts 
results presentation also means the dissemination of information to the public and to 
other interested organisations. What we are not talking about here is, if a public cam-
paign related to some transportation issue (e.g. informing people about a new ticketing 
system with flyers) is the actual measure. It is then part of a measure package and 
subject to evaluation (how differently would people have reacted to the new ticketing 
system if they had not been informed about it through the flyer?).

The results presentation or dissemination of results we are talking about here is a 
follow-up action of the evaluation, i.e. it is what you do when you have your results at 
hand (you might even be doing it during the ongoing measure implementation process).

2. Why is dissemination important?

The ultimate goal of every evaluation procedure is to provide useful information. The 
purpose of reporting or any other way of presenting results is the utilisation of infor-
mation (by stakeholders, decision-makers etc.). In order for the information to be used 
it needs to be well prepared and – disseminated, i.e. distributed. Due consideration 
should be given to the dissemination and use of information right from the start. 

3. Dissemination can have several objectives, e.g.

• Making project results available to interested people and key decision makers
• Enabling technology transfer
• Stimulating community participation at all levels
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How do you disseminate and what should you take into account?
You should put up a dissemination plan for your measure right at the start, clarifying 
the following:

A. What do you want to tell?

That your measure implementation is going well, that you have encountered some 
problems and how you have overcome them, what lessons you have learned etc. De-
pending on when you want to disseminate, it can be process information from the 
ongoing implementation or results from a measure that is up and running and has been 
evaluated, and you are now disseminating the evaluation findings.

B. What’s your aim? 

Is it just because you need to fulfil a requirement or are you aiming at providing valuab-
le data for decision making? Do you want to contribute to the organisational learning 
and knowledge-sharing? Or do you report for accountability and to show your project’s 
compliance with the plan? Do you want to inform the public of any changes (e.g. in 
a system) that have an influence on their everyday lives? Do you seek the  acceptance 
or passive support from somebody for what you are doing? Or do you simply want to 
receive some reward for all the hard work you have been doing lately?

C. Who is the target group and what are their informational needs?

Are you talking to the project management, project partners, stakeholders, donors or 
the general public? If you want them to use your information, what do you think they 
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Printmedia Multimedia Face-to-Face

Newsletters Website Meetings

Flyers CD/DVD Seminars

Project fact sheets Web-based forums Workshops

Press releases Teleconferences Panel discussions

... Webinars ...

Table 4–  1: Suggestions for dissemination channels.

would need to know (not want to hear)? Your dissemination material should be concise 
and easy to understand; it should clearly address the target group and not contain any 
unnecessary or redundant information.

D. How do you want to tell?

How do you want to get your information across? This depends largely on your resour-
ces and what is suitable for the audience. Here are some suggestions:

Think of the pros and cons of each option and bear in mind the aim of the dissemina-
tion, i.e. the use of the information. Whichever mode you choose, it is important how 
you present the data (Chapter 4.1.1).

4.1.1 Data presentation

Besides depictions in table form, often graphics illustrate our results to the reader. 
People not too involved in the evaluation especially have a hard time to comprehend 
all the information transported through charts and statistic indicators. Graphics serve 
the purpose of conveying this information. There is a variety of possibilities to present 
and visualise data. We will pick out some examples here.

If you are looking at a classified variable (see Chapter 2.6.2 if you do not know 
what this is) like in the question: “How often do you use the city bus services?” a his-
togram is most appropriate.

The frequences are depicted by vertical bars. The individual rectangles are estab-
lished above the classes of characteristic values listed on the x-axis.

To still better illustrate a frequency distribution that is depicted through a histo-
gram we often add the so called polygon. This is done by connecting the upper centres 
of the classes (i.e. the middle of the rectangle’s upper side) through straight lines. Pie 
charts are well suited to illustrate frequencies on a nominal scale.
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Figure 4–  2: Example for results presentation with histogram and polygon.

Figure 4–  1: Example for results presentation with a histogram.

Figure 4–  3: Example for results presentation with pie chart.
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Figure 4–  4: Example for results presentation with line chart.

Time series can be depicted descriptively using line charts. For this purpose we use a 
system of coordinates: On the horizontal axis we put the time units while the corres-
ponding characteristic values are on the vertical axis.

Another interesting schematic illustration of a frequency distribution is the so called 
box plot (Figure 4-5). It consists of a box that is established between 25% and 75% 
of the values. So 50% of all the observations fall within this area. The lines projecting 
up and down from the box illustrate how far the other 50% of the values scatter. The 
following box plot shows the ratings of the Tallinn citizens regarding cleanliness of 
seats. (The number 5 states a high level of content.)

Box plots are well suited to compare different distributions. A single box plot 
needs less space than a histogram. That makes it possible to arrange a couple of (ho-
rizontal) box plots on top of each other or to arrange them side by side (when dealing 
with vertical box plots like the one depicted above).

When using a scatter plot (Figure 4-6), we can illustrate two statistic variables at 
the same time. This mode of depiction helps to detect a possible statistic correlation 
between two variables as well as this correlation’s intensity. The values of one variable 
are stated on the x-axis; the values of the other variable are found on the y-axis. Every 
statistical unit (i.e. every person surveyed) then is a point within our system of coordi-
nates. Usually, the variable on the x-axis is the one we expect to influence the other. 
Consequently, the variable on the y-axis is the one we believe to be influenced. The 
following example illustrates body height and body weight in a scatter plot.
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Figure 4–  6: Example for results presentation with scatter plot.

Figure 4–  5: Example for results presentation with box plots.

There are many kinds of diagrams and ways to present your data. All can be created 
easily with standard software such as Microsoft Excel. You should be aware now that 
you need to choose carefully the way of presenting the data.
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Further readings 

Maxwell, Joseph A.: Research Proposals: Presenting and Justifying a Qualitative 
Study. In: Maxwell, Joseph A.: Qualitative Research Design – An Interactive  
Approach. 2nd edition, Sage Publications, London, 2005, p. 117-137.

4.1.2 How not to present your data

“Do not trust a statistic which you have not falsified yourself.” This quote is commonly
used in statistics books to underline the possibilities of manipulation or conscious as 
well as unconscious misinterpretations. Unfortunately, there are a number of such
possibilities.

Statistics and illustrations suggest objectivity and precision. But especially illus-
trations can persuade the reader of a statement which could not have been validated
through a thorough investigation (using for example statistical tests). A simple reduc-
tionof the y-axis can strongly emphasise the depiction of effects. 

The perceived seat comfort of the bus service in Tallinn has increased from 3.76 to 
4.02 after measure implementation. The illustration’s y-axis on the left side of Figure 
4-7 starts at 3.7. This way the diagram suggests a strong increase in the perceived seat 
comfort.
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Figure 4–  7: Illustration of a y-axis shifting.

Figure 4–  8: 3D graphic presentation of a histogram.
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Further readings 

Alkin, Marvin C.; Christie, Christina A.; Rose, Mike: Communicating Evaluation. 
In: Shaw, Ian F.; Greene, Jennifer C.; Mark, Melvin M.: Handbook of Evaluation – 
Policies, Programs and Practices. Reprint, Sage Publications, London, 2007,  
p. 384-403.

Starting the y-axis at zero, as done on the right side of Figure 4-7, we can hardly 
visually a difference between the two appraisals. In addition, when using bar charts, 
3-D depictions are commonly used. On the one hand they are rich in variety; they offer 
many possibilities for manipulation. Every new perspective leads to a different impres-
sion. A tall column seen from far above seems rather flat while a short column seen 
from below can seem rather tall (see Figure 4-8).

In general, if you wish to discuss your observed proportions of figures, you should 
also publicise all specific figures of your evaluation (absolute and relative figures). This 
way you allow the reader to make up her/his own impression. Keep in mind that data 
presentation through illustrations is also a major source of error. (For example the 
scales on the x- and y-axes should each be partitioned consistently, etc.). Additionally, 
when depicting quantitative data you should consult specialised literature or skilled 
people. 

Now, in order to find the best way to communicate and disseminate your infor-
mation there are a few more things you should take into account: Beware of confi-
dentiality regulations for specific data. Beware of any corporate design related to the 
measure, to your city or any larger project you may be involved in. What is the scope of 
your dissemination (local, regional, national, European, global)? This may not only have 
an implication for the content you are producing, but for the language in which you 
are addressing people. In order to exploit the material more widely you should consider 
publishing it either in English or in several languages.

Think of information dissemination as a multi-directional activity, i.e. you provide 
information which is potentially valuable to others, and through the same channels 
you will receive information from other sources which might be valuable for your city 
or your measure implementation. In the beginning of this chapter we said that results 
presentation is a follow-up of the evaluation activities. But it is also a prerequisite for 
further action, such as up-scaling or transferring a measure to another city. 
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Figure 4–  9: Distinction between up-scaling and transferability.

4.2 Up-scaling of results
4.2.1 Introduction

A measure can be applied at small scale, as a pilot, to test its effects and find out if 
there are any unforeseen side-effects. Moreover, in the process of implementing the 
measure as pilot you might encounter obstacles that need to be overcome. However, 
the reason why your city has chosen to take action in favour of sustainable urban mo-
bility was that they want to bring about change. So if, after all, the measure turned out 
to be successful, you probably want to further deploy it and bring about even bigger 
change! This is when you consider realising your measure at a larger scale. In order to 
not only scale up the costs, but first and foremost the effects of it, you need to have a 
careful look at your measure whether or not it qualifies for up-scaling.

Up-scaling refers to the estimation of the effects of a measure (or group of mea-
sures) if it/they were applied at a larger scale. For the Utrecht Road Safety Label for 
example up-scaling would mean to change the surroundings of every school in the city 
of Utrecht or even in the entire region.

Up-scaling is not limited to the city level, it can also take place within the region, 
e.g. if a public transport network covers not only a city but extends to the surrounding 
region, implementing a new ticketing system might be tested at city level and after 
successful implementation be scaled up to be used for the entire region. 
For a sound estimation of the effects of the measure at larger scale a number of as-
pects have to be taken into account; thus, up-scaling is closely related to the issue of 
transferability (see next chapter) – it is a form of vertical transfer.

In this chapter we will show you why and when up-scaling is relevant and what the 
preconditions are. We will draw your attention to different scales and to what you have 
to consider before we tell you where to get your information from.
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Box 15: What up-scaling is not

• Changing the target group, e.g. first addressing the blind and later extending the 
measure to address the elderly 

• Adding an enforcement strategy to a measure which has shown little success 
before.

• It cannot be considered as up-scaling if doorstep interviews are replaced by 
approaching people through social media in a next step. 

• And neither is the transfer of a measure from one corridor of a city to another 
one a matter of up-scaling.

• Up-scaling can be achieved through extrapolation, but extrapolation, e.g. in ex- 
ante evaluation or cost-benefit analysis is not the same as up-scaling!

• Up-scaling is not if you connect a local service website to an existing regional 
or national service platform (e.g. journey planner). 

• Up-scaling is not about simply calculating the resources that would be needed 
to implement a measure throughout the entire city.

You may already have grasped why up-scaling is being dealt with in this evaluation 
handbook. The assumptions and estimates made for up-scaling a measure are being 
taken primarily from the results of impact and process evaluation.

With the variety of measures it is difficult to tell you what exactly you should do 
to scale up your measure as it largely depends on the characteristics of the individual 
measure in question. But there are clearly limits as to what up-scaling is. 

4.2.2 Why and when is up-scaling relevant?

An up-scaling assessment provides you with guidance concerned about the potential 
for further deployment of a measure or group of measures. The question the up-scaling 
is trying to answer is: will more measure have more impact of the same quality?

If you look at the evaluation cycle/measure process (Chapter 1.3) then up-scaling 
will in most cases be an issue in the ex-ante evaluation of a measure. When the re-
sponsible people are defining the problem they want to tackle and look at the present 
situation and what seems feasible to undertake in order to achieve the objectives set. 
They will give some consideration as to what scale their measure should have and if it 
might be scaled up later on. Once the scale of a measure has been defined people are 
busy with implementing and up-scaling is usually not an issue anymore. However, the 
grounds for scaling up a measure are laid during implementation and ex-post evaluat-

Evaluation Matters.indd   104 06.05.2013   17:34:10



105
ion, which is why data collection and the logging of information are crucial! During the 
planning and implementation process you can gather valuable information which you 
need for your estimates and assumptions for the up-scaling later.

4.2.3 Preconditions for up-scaling

Before you start making assumptions and providing estimates of what the effects of 
your measure would be at a larger scale, there are a few things that you should think 
about.

For various reasons, grounded in the characteristics of your measure, up-scaling 
might not be applicable at all; if it is or not is usually a question of common sense. 

In some cities, some measures will be applied in a sufficiently coherent manner 
and widely enough that the effects will not need to be scaled up to a city level. How-
ever, most measures will not be of such a scale, and the effects of wider application 
must be estimated.

It seems trivial, but in fact is not: nobody wants to scale up a measure that failed. 
Therefore, success of a measure is a precondition for its up-scaling. So at first, you need 
to be clear about whether your measure has been successful or not. But how is success 
determined? It can only be determined on the basis of a sound evaluation where you 
compare the results with the business-as-usual situation and take into account addit-
ional socio-economic factors. For marketing and public campaigns the simple feedback 
from users can be encouraging for an up-scaling of the measure in order to spread the 
effect more widely.

But beware, a measure can be successful in terms of the desired effects, but it 
might not be economically viable, e.g. a local government could be paying rewards to 
automobilists for avoiding driving in the city centre during the rush hours. This might 
be a suitable measure for a short period when major road works are ongoing; however 
for a longer period or at a larger scale this is likely to become too expensive. However, 
if your measure was successful and expensive, but you expect there to be economies of 
scale, then up-scaling can well be an option.

Vice versa, scaling up a measure that showed economic viability in its pilot stage 
is not guaranteed to pay off at large scale. There might be cases where a scaled up 
measure needs some extra funding, at least in the beginning.

Regardless of whether a measure is successful at small scale there might be cases 
where the scaled up measure even destroys the success at small scale. Enforcement 
measures for example have a high risk of showing this effect.
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4.2.4 Defining the scale

If up-scaling is applicable to your measure, you need to define the extent to which you 
want your measure to grow. There can be minimum and maximum sizes. If the measure 
is a pilot of an application with e.g. a limited target group or in a limited area, then 
you would expect there to be something like a full implementation throughout the city. 
But depending on the characteristics of your measure, the maximum scale you might 
be aiming at is what is technically possible or what is practically possible and may 
well be affected by what would be politically acceptable. There are likely to be geo-
graphical/location constraints and perhaps capacity limitations. With other measures 
the up-scaling might be possible gradually, e.g. by increasing the number of cameras, 
ticketing machines, bus stops, bicycles etc. involved in the measure. Or by enlarging, 
step by step, the geographic area that serves as test field or simply by providing more 
and more information with a service that you are developing. In any case it is essential 
that you define what exactly will be done at what scale and that the assumptions made 
concerning the up-scaling are clearly understood.

Box 16: Examples for scaling up measures

• If the implementation of a measure was a single event (e.g. training for eco 
driving), then up-scaling could mean introducing such training as permanent, 
mandatory part of the bus drivers’ professional routine and you should define 
how often this training will take place (once a week or once a year?). 

• If the measure was to implement a low emission zone, scaling it up could mean: 
a) enlarge the area (to which administrative border?), b) make the access rules 
stricter (e.g. by vehicle class, emission category, fees), or c) include heavy goods 
vehicles into the measure (that had not been part of the pilot measure).

• If the measure is about bio fuels, up-scaling could involve a) the type of vehi-
cle using it (heavy goods vehicles, busses, cars) or b) the blend of the diesel fuel 
(percentage of bio components).

• For soft measures like educational or awareness-raising campaigns up-scaling 
could simply mean to have a larger target group.

• Up-scaling a smart (i.e. multi-modal) travel card system could mean to include 
other services such as e.g. car club and city bike membership.

The more aspects of a measure you change – apart from the scale – the more complex 
it’ll get to make assumptions and estimates on the implications of the up-scaling. If 
the indicators for measuring success of the measure will be different ones at a bigger 
scale, you have probably changed the measure too much to call it the same measure 
at larger scale.
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Figure 4–  10: Possible fields with an implication for the scale of a measure.

4.2.5 Considerations for up-scaling

The heart of up-scaling is to take into consideration all the factors that will change if 
you implement your measure at a larger scale and what implications this will have for 
the impact of the measure.

The more technical approaches are extrapolation and modelling. In order to apply 
one of these methods, or simply make assumptions and estimations, you need to know 
what factors are involved, what aspects are likely to change and in what direction. Here 
are some of the fields that might have an implication for the impact of your measure:

For example, if you realised a shared space area in your city, and after a while people 
got used to it and you can claim overall acceptance. Still if the concept is too radical 
or too innovative to apply it to entire cities; further experience will show whether it is 
practical at larger scales at all (acceptability, practicality).

When considering up-scaling your measure you should be aware of potential ef-
fects on the transport network that have not come to existence at small scale. For 
instance, the introduction of a single bus lane and a reduction of road capacity on 
that section may have limited impact, since cars will probably divert from their regular 
routes and the travel time gains for the bus are limited. If, however, bus lanes are con-
structed full-scale as a network, diversions will be much more difficult, while the bus 
travel time gains are likely to be more substantial. Therefore, the impacts on the modal 
split and congestion are different (network effects).

Time is another factor which may become relevant for up-scaling. Some measures 
will have impacts which take time to develop and these should also be estimated for 
the larger scale.
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For the Cargohopper example up-scaling could be the introduction of more vehi-

cles or a higher frequency of delivery services or more shops having their goods de-
livered by the Cargohopper. One of the main criteria for assessing its potential for 
up-scaling is certainly the overall capacity of the service, but the wider acceptance of 
the measure in the target group is also important.

Another critical factor is behaviour, because it is difficult to predict. The users 
of a pilot may not be used to the new technology or service; the use or impact in the 
demonstration project may thus be lower than in a full-scale implementation, or when 
time has been allowed for adjustment. This brings us to the issue of synergies of mea-
sures which is why they are often grouped. If you plan to introduce a new technology 
or service it can be wise to combine it with an information campaign to spread the 
news and increase acceptance. With regard to up-scaling, if the general public already 
knows about the technology or service, the accompanying campaign might not be ne-
cessary any more. On the other hand, if the campaign was only locally restricted, then 
up-scaling would include a campaign at city level too, in order to bring about the same 
success of the measure it is aiming to promote as had been achieved at small scale.

Take the Cargohopper. It was introduced in the city centre of Utrecht and the shop 
keepers have been informed about the new service. Now, if they planned to enlarge 
the catchment area of the vehicle, another promotion campaign would be necessary to 
reach the new target group.
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The level of evaluation which provides most relevant information for up-scaling is the 
city level, i.e. which effects the measure or group of measures has for the entire city. But 
you might also consider your lessons learnt from the process evaluation, because it might 
get more complicated at a bigger scale, e.g. involving more authorities and thus more 
stages to get planning permission. However, the information you get from the process 
evaluation requires more knowledge transfer and abstract deduction: will the drivers 
and barriers to the implementation process be the same as those you encountered when 
implementing the measure at small scale?

Surveys, studies and statistics from the impact evaluation will provide some hard 
facts that go into modelling or extrapolation. Cause-and-effect chains also provide va-
luable input if you look at them with the larger scale in mind. In the up-scaling scenario 
external data (e.g. historic data, data from previous surveys) might be included to get a 
more reliable picture of the measure’s impact at a larger scale.
If prior to the implementation of a measure studies have been carried out at small scale 
in order to assess the feasibility of it, the same investigations are necessary for scaling 
up the measure.

Up-scaling for promotional measures will first and foremost involve a review of 
good practice in engaging with the target group. If the measure explores a variety of in-
itiatives and events involved in promoting sustainable mobility some may have had more 
success than others, and in some locations but not others. For a successful up-scaling an 
appraisal of what works best, and where, will be of the highest importance. Evaluation 
results should therefore include detailed case studies which demonstrate drivers and 
barriers of the interventions and suggest methods for future work.

If a user survey is part of the evaluation process of a measure, the survey can be de-
signed so that users or potential users are being questioned whether they like the service 
and would like to see it operate throughout the entire city. This would deliver valuable 
information for up-scaling of the measure.

All relevant considerations drawn from the various sources eventually go into an up-
scaling scenario that you draw up and that will help you or any other person in charge to 
make a decision on whether it is feasible and sensible to scale up a measure. 

4.3 Transferability
4.3.1 Introduction

What if your city has implemented measures which have been shown to be very success-
ful – not only in terms of positive impacts on the environment and on the quality of living 
in your city, but also in the effectiveness of the planning, implementation and operation 
process? Then other cities will surely consider copying the measures in their city. And 
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they should copy them! So, do not keep your achievements a secret. And even if you 
encountered difficulties in implementing your measures, your experience can still be 
valuable for others. 

You may have guessed already – the idea behind all this is to learn from each 
other, not only what works, but also what did not work, in order not to make the same 
mistake twice. This includes a transfer of a measure or a measure bundle from one city 
to another. But each measure in each city is different. The example of the Cargohopper 
in Utrecht has a number of positive impacts on the city environment (reduction of noise 
and air pollution, more energy efficient freight transport, improved accessibility of the 
city centre) and would not it be nice if other cities could benefit from this experience? 
Introducing the Cargohopper in their city might be an option for others. But only be-
cause it was successful in Utrecht does not necessarily mean it is going to be a success 
in any other city in the world.

Transferring a measure from one city to another one is not an easy task. We have 
to consider the specific conditions under which the measure has been implemented 
successfully (enabling context) and thus determine the transferability of a measure – 
and that is what we are going to look at more closely in this chapter.

What do we mean by transferability? It refers to the degree to which the effects 
of a measure or group of measures can be transferred to other contexts or settings 
(see Figure 4-9). When we talk about transferability we try to identify measures which 
could be implemented successfully in other cities and under which circumstances this 
would have to take place. Transferability does not simply refer to individual technical or 
operational features, but how a measure corresponds to the city context and how the 
measures are interrelated, i.e. the conditions under which and combinations in which 
a specific measure or package of measures can be applied with a comparable degree 
of success elsewhere. 

Does this sound familiar to you? Well, in fact assessing a measures’ transferability 
is not very much different from assessing its up-scalability. If you like you can say that 
up-scaling is a vertical transfer (see Figure 4-9). Therefore, a lot of the information 
needed is also the same. If you have considered up-scaling for your measure, then the 
transferability assessment is going to be peanuts!

4.3.2 Framework for transferability assessment

If you simply compare the city where the measure has already been implemented (the 
origin city) with the city which would like to implement the measure (the target city), 
you will not get any significant predictions as to whether a transfer is likely to lead to 
success. In fact, transferability depends to a large extent on the characteristics of the 
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Box 17: Cross-site evaluation

European cross-site evaluation is a distinct exercise as compared to the evalua-
tion undertaken by the individual cities and will provide the European Commis-
sion with information necessary to disseminate the notion that changes in urban 
transport technologies and policies can indeed be highly beneficial to European 
citizens at large, and to replicate similar practices elsewhere. 

In CIVITAS the horizontal support actions for evaluation produced so-called clus-
ter reports in which they evaluate measures of a specific thematic area (e.g. bio 
fuels, walking and cycling, freight logistics) across cities. You can find these clus-
ter reports on www.civitas.eu. 

measures themselves and the prevailing conditions for implementation in the target 
city. 

This means that – in a first step – all related information which can contribute to 
explaining the success/failure of a measure need to be collected and disseminated (e.g. 
presented in a report or fed into a common database).
Looking at the implications of cross-site evaluation, i.e. comparing the results of mea-
sures between cities or generalise results across several sites, can provide addi-tional 
clues.

The success of a certain measure may be related to the impact of another measure 
too. Packaging of measures often leads to synergies with mutually reinforcing effects.

When you set up your framework for a transferability analysis please bear in mind 
the following general transferability principles:
• The transfer of experience should involve all the policy makers and practitioners 

in the cities considered to have the power to take decisions affecting a given 
policy context.

• The most significant barriers to transfer a measure relate to political frameworks 
and public acceptance, underlining the vital importance of obtaining political 
and public support. 

For assessing the transferability of a measure, you can use the information collected 
during the impact and process evaluation activities, looking at all levels of its ob-
jectives (high-level and measure-specific), and combine these with external aspects 
describing the context or specific circumstances under which the measure has been 
implemented. This complex information is put in relation to the setting and the aim of 
the city to which it is going to be transferred.
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There are two main actors in a transfer process – the origin city and the potential target 
city. So when we speak about transferability analysis in this handbook there are two 
ways of looking at it:
• From the perspective of an origin city
• From the perspective of a potential target city

Corresponding to these perspectives, the responsibility and tasks are shared between 
the city that exports its measure and its experiences and the city that imports the 
measure and hopefully the success of it. The origin city provides with its evaluation 
results of the measure on one hand, plus some extra information on the context of the 
successful implementation on the other, the basic input for the ex-ante evaluation of 
the potential target city which bears the responsibility for making the judgement of 
how sensible the transfer would be in their own context.

And accordingly, there are two different analysis procedures. However, for a better 
understanding we recommend you to read the entire chapter (it’s not that much) – no 
matter if you are an origin or a target city.

The role of the origin city
Cities that implement measures to make urban transport cleaner, better and more sus-
tainable should disclose their experiences which are valuable to other cities. The de-
monstration cities will enable transfer of knowledge as well as of effects by preparing 
for transferability analysis which will then be carried out by potential receptor cities 
and would otherwise not be feasible.
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Figure 4–  11: ‘Things’ to keep in mind.

If you want to become an origin city you should keep an eye on transferability 
from the outset, i.e. when you start planning your measure. The transferability assess-
ment will be based on your city’s evaluation results of the measure. This requires that 
you plan, implement and evaluate the demonstration measures taking due account of 
the requirements for a possible transfer. This includes using consistent evaluation me-
thodologies across sites and collecting the necessary information through the process 
evaluation to help explain the success and failure of the measures.  

There are certain requirements and prerequisites for a transferability assessment 
which only you as an origin city can provide:

1. Define the success of the measure in your city

Nobody wants to transfer a failure. Therefore, a precondition for transferability is the 
successful implementation of a measure. The definition of success will naturally de-
pend on the objectives set. It is desirable that the success dimension of a measure be 
translated into a predefined quantitative scale, i.e. success criteria should be mea-
surable (see also SMART Table 2-3). 

In a transferability assessment you need to define success of a measure by describ- 
ing the problem that your city was facing, that called for action, by determining what 
your objectives were, by identifying what the effects of the measure are and how these 
relate to each other. The reason for this being that if you have been successful in imple-
menting your measure it does not mean that the results would be considered a success 
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everywhere else! Therefore, you need to define your success in terms of objectives 
achieved and what indicators you have used to measure the impact (see also Chapter 
2.3). This is part of the impact evaluation, so you can take this information from there.
In addition to this quantitative approach, qualitative statements e.g. the opinion of 
experts can contribute to the definition of possible correlations.

2. Describe in detail the settings of your city 

A detailed identification of the characteristics of the city environment and urban struc-
ture is essential for assessing transferability of the measures and permit comparison 
with conditions in other cities. As no two cities will have exactly the same conditions 
in reality, and not all settings and characteristics have an effect on the outcome of the 
measure, it is important to identify the potential effects of differences in city settings 
on the replication of a measure, especially the differences in key conditions for success 
or failure. Figure 4-11 shows some aspects you should look at in relation with your 
measure.

3. Build cause-and-effect relationships between measure impacts and
city settings

Understanding the cause-and-effect relationships between the impacts and the city 
settings is necessary for the identification of key factors. This is the essence of success 
for transferring practices into another city (see more on cause-and-effect chains in 
Chapter 2.2).

It is important to understand which of these factors have prevailing importance 
in the success of the measures. The weight of the factors contributing to the city set-
tings will be used to determine the conditions for applicability. The causal relationships 
between socio-economic, environmental or institutional aspects and the measure or 
packages of measures in question lead to conditions for applicability of a measure at 
the various levels (measure level, city level).

4. Identify the interdependencies between measures 

In CIVITAS cities realised the need to adopt combined measures, assuming that not 
only measures considered alone but their coherent bundling with other measures (pa-
ckaging), will ultimately determine the overall degree of success of a set of measures 
within and across policy fields and clusters.

5. Describe in detail the process that the implementation has gone through

This includes the identification of barriers, how they were overcome, and drivers that 
have pushed the implementation of your measure in the right direction. 
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Box 18: Where can I find case studies for urban mobility measures?

Selected sources for case studies, feasibility studies and ideas for measures pro-
moting sustainable urban mobility can be found on various European websites, 
including: 
• www.civitas.eu
• www.eltis.org
• www.epomm.eu 
• www.mobilitymanagement.org

By the way, have a look at the presented initiatives and organisations. Maybe they 
will be able to offer help and information beyond providing measure examples.

The evaluation of the measure processes can reveal very helpful results in this 
context: Just think about the political, legal, financial and organisational structures in 
your city. What influence did they have on your measure?

6. Define the lessons learnt 

Do not let the others make the same mistakes as you did. All this information will go 
into a database of measures, such as the databases developed in Eltis or CIVITAS for 
further use for decision makers in potential target cities.

The role of the potential target city
If you are transport practitioner at city level you are probably in the best position to 
screen measures, on the basis of your knowledge of the local setting and your city’s 
local needs! This underlines why the city that wishes to import the effects of a measure 
or group of measures from another city to a different context in their own city is mostly 
responsible for making the judgement of how sensible a transfer would be, i.e. whether 
it will bring about the intended results and help to achieve the objectives. 

From the perspective of a potential target city the transferability assessment of other 
cities‘ measures is particularly interesting in the ex-ante evaluation where the most 
suitable measure for an existing problem is being selected.
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Further readings 

CIVITAS, METEOR Consortium: Final cross-site evaluation report. Rijswijk 
(Netherlands), November 2006. (download possible from www.civitas.eu) 

4.3.3 Conclusions to transferability

The difference between what you need to do for an up-scaling of your measure and 
for assessing its transferability is very small, in fact it’s mainly the direction (vertical – 
horizontal) and the scale, plus the perspective. Thus, the motivation is different. If you 
are an origin city: your interest in a proper evaluation of the measures and dissemina-
tion of results is uppermost in your mind. It is probably not primarily motivated by pro-
viding useful information for potential target cities. First of all you may think in terms 
of political strategies and city marketing – but in order to get reliable and verifiable 
results out of your evaluation you should include all that is necessary for the transfera-
bility assessment in your evaluation anyway! So think of other cities that could benefit 
from your experience with the implementation of sustainable transportation measures 
– evaluate and report the impacts and processes in a way so that other cities can learn 
from your experience. 

If you are a receptor city: you can be glad that other cities have already made an 
effort to tackle problems that might be similar to yours and that, by communicating 
their experiences, they help you a lot already. Your task is to clearly define the problem 
in your city and its settings in order to find a suitable measure that can be successful 
in your city! If it was – you will find out by doing a sound evaluation which can then 
be the starting point for yet another city for their way to cleaner and better transport. 

To conclude this, the concept of transferability has a broader perspective and is 
part of an approach of mutual learning. It requires you to look beyond the rim of your 
teacup and think outside the box, but we promise you – it’s all worth it!

Evaluation Matters.indd   116 06.05.2013   17:34:18



1175 And now: back to reality

The last chapters talked a lot about what you should do in your evaluation – it should 
have given you a good idea of how you can accomplish a good quality evaluation. But 
let’s be honest, there are still some myths that stick around and there are many thinks 
that can go wrong. This chapter will talk about these issues and give you some recom-
mendations how you can strengthen the validity of your evaluation approach. It will 
help you to plan ahead and to be prepared for the challenges of real life evaluation.

5.1 Some myths about evaluation 

In a very broad sense, the word myth refers to any story that mankind uses to tell 
himself how things came to be. It often turns into a popular belief that has become as-
sociated with a person, institution, occurrence or sometimes a task such as evaluation. 
There are many myths when it comes to evaluation. The three most popular seem to be: 
evaluation is too complicated, it is too expensive and it will automatically determine 
whether or not my program (and me, who is in charge of it) will be eliminated. As with 
most myths, there is some truth about them. But let’s look at them a little closer. 

Evaluation is way too complicated. 

Well no, while you are sleeping you will have a vision and the next morning you will 
write down the objectives, indicators, results and interpretation for the evaluation. 
Everybody will congratulate you on your good job and the fabulously positive results. 
You will receive awards; you will get a raise and live happily ever after. No, let’s be 
honest. Evaluation can be a complex task. But it is one that can be broken down into 
small and easy to handle tasks. Then the ‘huge’ evaluation work will be a lot easier to 
handle. But you will have to make your first baby steps to get things started and ready 
to go. The idea of evaluation is often rejected because measure/program personnel do 
not know how to evaluate. So, why not ask for help? Although some aspects are com-
plex, the evaluation process is a practice in which most people have already engaged 
in an informal way. 

Evaluation is too expensive.

Many have an aversion to evaluation because they say it costs too much. With funding 
for measures/programs in short supply, leaders would rather devote resources to ser-
vices than to evaluation projects. They believe that professional evaluators are people 
who speak an inaccessible academic jargon and produce costly and unwieldy, tele- 
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phone book-sized reports that are of little use to anybody. Evaluation should be con-
sidered an investment in your measure/program. The benefits of a properly conducted 
evaluation can have an invaluable effect. Although evaluation does use up time and 
resources, there are a wide range of inexpensive options at your disposal. Especially 
if there are concerns about the cost of evaluation, it is possible to plan very low cost 
evaluation. For example, you might reach out to a local university and find a graduate 
student who can execute a small-scale evaluation project in exchange for internship 
credit. In addition, EU-programs often also fund evaluation activities. Remember that 
you can always start small by evaluating a single measure or discrete set of activities. 
You can always ramp up your evaluation efforts over time. By then, you will have ex-
perience and with all things, practice makes (almost) perfect. 

Evaluation automatically determines whether or not my program will be 
eliminated. 

Evaluation is for measure improvement not its potential elimination. A common mis-
conception is that your evaluation needs to illustrate no need for improvement when, 
in fact, each program has room for improvement. Ongoing feedback to analyse, under-
stand, and refine your program is essential. So do not interview just the successes. You 
will learn a great deal about the program by understanding its failures, dropouts, etc. 
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Further readings 

Datta, Lois-Ellin: The Practice of Evaluation: Challanges and New Directions. In: 
Shaw, Ian F.; Greene, Jennifer C.; Mark, Melvin M.: Handbook of Evaluation –  
Policies, Programs and Practices. Reprint, Sage Publications, London, 2007,  
p. 419-438.

5.2 ‘Things’ which can mess up your evaluation

For most of us it is very difficult to look into the future and to see where circumstances 
arise that try to mess with your evaluation. However, it is helpful to anticipate potential 
problems for the evaluation in order to prepare and eventually begin actions that could 
prevent these problems. The issues mentioned here are reflecting selected problems 
for the evaluation in the CIVITAS project. This list is by no means complete; you might 
encounter very different problems. But this chapter is supposed to sensitise you and all 
actors involved for the task ahead. 

The first and probably most common problem with urban transport measures is 
that your measure changes sometimes significantly as you progress. There are nu-
merous reasons for that; the financing does not allow a continuation as planned, the 
political support for your measures increased/decreased or ceased, the legal framework 
changes and so on. But let’s not focus too much on the problem. Fact is, your measure 
implementation changes and most things that you laid out in your evaluation plan are 
no longer true. Face it, this can happen every day, but do not stick your head in the 
sand and stop the evaluation, rather see the change of implementation as something 
you can use to improve your measure. For the evaluation, it might mean that you no 
longer have a ‘before’ measurement (because the data you acquired before the imple-
mentation has no relation to the ‘new’ measure anymore). Try to do the best you can 
to keep your evaluation design and if you change your indicators or design, make this 
part of your process evaluation. 

Another common problem is that delays frequently occur – you cannot escape it. 
They will also affect your evaluation. With delays the period between implementation, 
operation and evaluation might be too short and the measure can not fully unfold its 
effects. It could mean that the impact evaluation can not be applied completely and the 
results determined stands on shaky ground. However, it should be pointed out that the eva-
luation concept with impact and process evaluation also deals with measure performance 
quality and their causes such as drivers and barriers. Hence, delays might lead to shifts 
within the evaluation concept and then again the process evaluation will play a strong part.
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Further readings

Walker, Robert; Wiseman, Michael: Managing Evaluations. In: Shaw, Ian F.;  
Greene, Jennifer C.; Mark, Melvin M.: Handbook of Evaluation – Policies,  
Programs and Practices. Reprint, Sage Publications, London, 2007, p. 360-383.

Even though it might seem unlikely to you at the moment, but it does happen that 
you actually try to acquire too many indicators. You would not do that on purpose, 
but often figures are included in the report because ‘they are available anyway’. But 
assessing measures with a great number of indicators doesn’t only mean that it will 
be assessed in every detail. Foremost, it means a lot of resulting data that has to be 
analysed, interpreted and written down for reporting. This could – in some cases – lead 
to an additional and difficult to calculate need of working time. If this need will not be 
taken under consideration sufficiently, some data gathered might not be analysed and 
interpreted in the end and will therefore be useless. 

But even if you only have very few indicators, you will get into trouble somewhat 
if the data you thought was available is not. Especially, sensitive data – data of which 
stakeholders are suspicious about how the data is used – can be hard to get. Try to 
assess from the beginning which data will be available to you and have others commit 
to the delivery in a contract-like form including a date by which they will provide it. 
Especially, if you pay for this data, make sure that you are very specific about what you 
want and at which time you want this. 

If things go wrong and you have no baseline data available, respondents can be 
asked to recall their earlier situation with respect to use of transport mode, or time and 
cost of travel. Recall data are subject to potential biases due to problems of memory, 
under- or over-reporting, and the distortion of socially desirable or undesirable beha-
viour. Results are also very sensitive to the time period covered and how questions are 
formulated. But it is still useful where survey data is not available and far better than 
having nothing at all. 
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1215.3 Strengthening the quality of your evaluation

While there are many challenges for designing and conducting quality evaluation,  
there are also proven strategies that will strengthen the quality and point ways to 
overcoming future obstacles. These points refer to future evaluations you might be 
involved in and result in many cases from the examples discussed above. 
First, it is important to define realistic expectations for the evaluation of your measure. 
Ensure that the evaluation is considered alongside measure design and a plan is put 
in place which clearly articulates how and when evaluation will occur throughout the 
measure management cycle. 

In the same context, always search for feedback. You and your team should be re-
flecting, seeking feedback and providing feedback on a continuous basis. This feedback 
can be both formal and informal and can come from your team, other staff members 
or other stakeholders. A good method is peer review where you also give feedback to 
someone in the same situation as yourself. 

Especially, in transport-related measures, changes can only be measured over a 
long period of time. Most municipalities have computers, typically used for word pro-
cessing, but few have the software and/or skills needed to manage outcome data use-
fully. Developing computer capacity to store, analyse, report and track outcome data 
are essential to such evaluations. Make this a priority in your working field. Remember: 
Don't throw away evaluation results once a report has been generated. Results do not 
take up much room, and they can provide precious information later when trying to 
understand changes in the program.
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Matthew; Wandersman, Abraham: Embedding Improvements, Lived Experience, 
and Social Justice in Evaluation Practice. In: Shaw, Ian F.; Greene, Jennifer C.; 
Mark, Melvin M.: Handbook of Evaluation – Policies, Programs and Practices. 
Reprint, Sage Publications, London, 2007, p. 340-359.
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Policies, Programs and Practices. Reprint, Sage Publications, London, 2007,  
p. 404-418.
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124 6 The very last chapter

Now, it seems, everything has been said about evaluation! But of course we all know 
that there is much more. In this very last chapter we would like to say a few words 
about evaluation in general. 

6.1 Some words to the evaluator

From our experience with the evaluation support for cities within the CIVITAS initiative 
we have to admit that evaluation is mostly treated as a bureaucratic contractual ob-
ligation to be fulfilled with as little effort as possible. But don’t we all evaluate every 
day? In fact, we start doing so when we start to exist, making our way through life. 
Little babies grow and draw a lot of what they need to survive from trial and error, 
a method of problem solving, repair, tuning, or obtaining knowledge. And learning 
doesn‘t happen from failure itself, but rather from analysing the failure, making a 
change, and then trying again. The same holds true in our complex world, where the 
evaluation of a measure is fundamental not only in order to demonstrate the activities 
undertaken, but also to identify and share the results – good ones and bad ones. Thus, 
evaluation can lead to a learning community.

If you want to understand what you and your measure are doing, you need to 
systematically evaluate. Without evaluation you will only see fractions, but you will not 
be able to see the effects of the measure as a whole. The obvious solution for solving 
your city’s mobility and environmental problems might not always turn out to be the 
right one. Evaluation can help to better identify your problem, find better solutions and 
make the right choices in selecting and designing measures. Evaluation appears to be 
seen as a difficult task and surely, it’s easy to find reasons why you couldn’t do it. But 
think about what you can do! 

A good reason for getting up and start is that there are numerous positive side 
effects, e.g. the data needed for impact evaluation often leads to more structured data-
collection in general. You may discover synergies with other data. Evaluation can help 
you to save a lot of money by optimising measures during their implementation and 
operations. And evaluation can produce a good case for your politicians demonstrating 
to the citizens that their policy shows the desired effects. 

With this handbook we hope to contribute to the formation of a culture that seeks 
to increase the amount of reliable information that is made available to the public, 
against the still prevailing feeling that it is done because of a mere contractual requi-
rement. Obviously, this also depends on how much support you get – financially and 
morally – from your politician. So ...
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1256.2 Some words to politicians 

This book is targeted at staff in city governments who are faced with having to carry 
out the evaluation of small urban transport measures. But all that was said about 
learning from success and failure applies to politicians too. So, if you are a politician 
or have any kind of political influence and read this, we would like to tell you about 
our vision: 

Evaluation should be an integral part of every project, provided with a budget that 
enables the evaluator to carry out the tasks necessary for a sound evaluation.

Moreover, evaluation should be as natural as it is for every human being in everyday 
life. It should receive every due support from you at every stage and long-term com-
mitment in order to collect the necessary data. 

The evaluation process must be planned simultaneously to the measure planning. 
In order to have reliable data and results that you can sell, the correspondence between 
measure and impact (through indicators) must be defined at the beginning. There is 
a high risk of identifying outputs only, but no results which show the correlation bet-
ween action taken and impact. Only with systemised data and significant results, it is 
possible to direct future decisions. It is human nature to believe what we see and seek 
conclusions from ‘experts.’ We cling to the obvious for many reasons: It is justifiable. 
It is popular. It is familiar. It is comfortable. And it is often the path of least resistance. 
But what is obvious is not always what is true.  

Evaluation ensures transparency, and that is what the public wants. If you can 
back up your political decisions with results from an evaluation, your voters will ap-
preciate that, no matter if the measure has been a full success. It is more important to 
show openly what happened with the money from public funding. 

We would like you to share our vision and to be an active part of a learning soci-
ety. Today’s world is characterised by an abundance of information. The problem is not 
to get some information – as it was for our grandparents –, but to get the information 
that we need and in the desired quality. Our contribution to manage this information 
society should be to provide reliable information of good quality and no trash. This in-
cludes providing good quality information about one’s failures, so that others need not 
make the same mistakes. And you might be the other one who benefits from the evalu-
ation results from others. But at this moment, we are asking you to make the first step. 
Assign extra budget for evaluation of your next urban mobility measure or establish a 
standardised data collection process and database for mobility related data in your city.

Keep in mind: Evaluation is not meant as a threat for you. It helps to justify your 
policy with valid data and in the case of ill-effect; you can show why it happened and 
can learn from it for your next political decisions. Your citizens like proof for successful 

Evaluation Matters.indd   125 06.05.2013   17:34:37



126
measures but they appreciate even more an honest and transparent evaluation of what 
went wrong. You will be surprised to learn how much hope and trust can be put in a 
politician who is able to manage failure just as much as he can manage success. In the 
end, it is this that you will be elected for.
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1277 Evaluation examples 

The following subchapters include evaluation reports for the measures which have 
served as examples throughout this book. It is the intention of the authors that the 
reader of this book can see the measure evaluation in its context. Also, it is meant as an 
inspiration for reasoning and a structural approach in the evaluation of urban transport 
measures. Therefore, it focuses primarily on the impact and process evaluation and 
mostly neglects the statement of measure outputs – such as the energy consumption 
of the Cargohopper for example. For the purpose of this book it is assumed that these 
‘technical’ details are part of a general research and development activity which is 
reported separately. This is, in fact, the case in many European funded programs. If you 
conduct your own evaluation, be aware of your target group and other deliverables 
that are mandatory in your program. If you are not required, or do not wish to have a 
separate technical deliverable, you should include more details about this in the evalu-
ation report. You could include a chapter ‘measure outputs’, to separate it clearly from 
your impact evaluation. But now, enjoy reading the examples. Please note – as men-
tioned in the introduction – some details about the examples are fictional to emphasize 
good-practise, while others have been taken from real life experience.

7.1 Utrecht Road Safety Label
7.1.1 Problem description and measure context

Every year, approximately 40,000 people are killed on the roads in countries of the 
European Union and this is the leading cause of death among children. Speeding and 
the fact that drivers do not adapt to the conditions of the road and its surroundings is 
amongst the main causes of fatal accidents.  

Utrecht is the fourth largest city in the Netherlands and 13% of its 300,000 inha-
bitants are between 0 and 11 years of age. As such it is not surprising that road safety 
problems increasingly cluster around schools. As more and more parents drop their 
children off and pick them up by car, children who cycle or walk to school are more 
and more at risk, even further because children often do not act safely in traffic. The 
situation has become such that the areas around many primary schools are no longer 
sufficiently safe. This is emphasised by the fact that studies show that the average 
vehicle speed around schools is well above the allowed 30 kilometres per hour. 

The city of Utrecht was thus keen to bring up the issue of road safety in education 
and to improve road safety around schools. This is inline with the fact that schools and 
parents nowadays expect the government to guarantee the safety of their children 
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around the school and on the route from and to the child's home. Often road traffic 
education, however, does not receive priority, because the school curriculum is already 
filled with other courses which are seen as a priority.

Preceding this project, the city of Utrecht did not have a standard lay-out for the 
arrangement of road crossings for pedestrians and bicycles near schools. The majority 
of teachers had very negative views about how safe roads are. In 2008 only 22% of 
them thought the pupils never had to deal with unsafe traffic situations around the 
schools. Most solutions to increase road safety are created for just a few short periods 
during daytime (such as school crossing patrols) and differ from school to school and 
have become progressively divers.

7.1.2 Objectives

As road safety problems are clustered increasingly around schools, the city of Utrecht 
aims to contribute to an improvement to the quality of life. The long-term objectives 
which correspond to the Utrecht urban mobility plan are: 
• Increase road safety. 
• Increase of modal share of sustainable modes of transport.

To reach these objectives, this measure has the following specific objectives:
• Reduction of accidents around schools in the school areas and in the surrounding 

residential area.
• Improve the satisfaction with the road safety in primary school areas among children, 

their parents and teachers.
• Reduce the share of home-school-trips by car in favor of cycling and walking by 5%.

7.1.3 Preparation and implementation stages

Stage 1: Action plan preparation

During the years 2007 and 2008 the city of Utrecht decided to improve their efforts 
regarding traffic safety of school children and to take action in three different areas: 
• Creating uniform and recognisable school surroundings.
• Traffic education for the pupils.
• Influence the traffic behavior of parents.

The city discussed different options with stakeholders (parents, teachers and student 
representatives). In April 2008, the city council decided to award primary schools with 
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a so-called Road Safety Label when they deal actively with traffic safety. They were 
approached and informed about the Road Safety Label. They get help for setting up and 
implement an action plan that indicates which criteria will need the school's attention 
for improvement. Thereby, the city fully covers the costs for this support. If a school ful-
fils all criteria, it will be awarded the Road Safety Label. Examples of these criteria are:
• Traffic education is part of the school's policy and the school guide contains a para

graph about road safety and traffic education.
• The school has a traffic team with teachers and parents that meets regularly.
• Teachers of all grades spend reserved time on traffic education in the class.
• All schoolchildren must take part in the already existing national traffic exam (the 

theoretical and the practical part).
• The school children practice their behavior and the traffic rules at the school yard, the 

street or the traffic garden at least once a year.
• The school takes care of a safe school exit and a safe accessibility by bicycle or on 

foot.
• The school informs the parents frequently about road safety and traffic education, 

makes agreements with the parents on how the children come to school (bicycle, 
public transport or on foot).

In return, the city will provide managerial and safety education support in the form of 
a subcontractor and rewards schools that meet the criteria with a compensation of up 
to 75% of the costs of traffic education. In addition, the city implements uniform and 
recognisable school surroundings at all schools that are working on this Road Safety 
Label. 

Stage 2: Pilot testing (2009) 

• In February a plan was developed to make the school surroundings uniform and 
recognisable; schools were approached to participate in the pilot. 

• In March from eight schools that volunteered to participate in the pilot, three have 
been chosen as pilot sites for an implementation. 

• For each of the sites where the uniform school surroundings are were intended to be 
implemented, data has been gathered on parents’ perception of safety, actual accid-
ent data and the modal split of school trips (baseline data).

• In the late spring, these school surroundings of the pilot schools have been re-
designed to match the new street furniture. Parallel, the schools included road safety 
trainings in their schedule (as part of the physical education courses). 

• The implementation has been evaluated after the summer. 
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Figure 7–  1: First school zone before (on left) and after.

The positive feedback has led to the decision to continue with improving all the other 
surroundings of primary schools in the city that are willing to obtain the Road Safety 
Label. 

Stage 3: Further implementations (2009 on-going) 

Starting after the pilot test the process for the measure implementation is as follows: 
• Step 1: The educational support service approaches primary schools that do not

already participate in the Road Safety Label scheme. They telephone directors, visit 
them and present the concept to the schools directory board. 

If the school decides to participate in the label scheme:
• Step 2: Baseline data will be collected for one out of 10 schools where the uniform 

school surroundings are intended to be implemented. Data is gathered on the average 
modal split for home-school journeys, satisfaction with the road safety of the schools’ 
area and accident data through a questionnaire distributed among parents.

• Step 3: Schools are responsible for making traffic education part of their policy and 
the general curriculum. They appoint a road safety coordinator who is in charge of 
the project at the school, and – if necessary – supports the implementation. 

• Step 4: New school zones will be implemented in the school surroundings. 
• Step 5: Road Safety Label is awarded if the schools fulfills all criteria. 
• Step 6: For those schools which were selected for the baseline data collection, after 

testing is taking place after implementation.
• Step 7: The city continues to support schools that are working towards getting the 

label or already have it. The schools will be audited every two years to verify their 
fulfillment of the Road Safety Label criteria. 
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Figure 7–  2: Cause-and-effect chain for the Utrecht Road Safety Label.

If the school does not wish to participate: 
• The educational support team that was in charge of the contacting the schools stored 

the various reasons for the rejection of the scheme in a database. Approximately two 
years after the initial rejection, the schools are approached again and invited to a site 
visit to schools which have been awarded the Road Safety Label. 

• In 2009 a sample of three schools that did not want to participate was randomly
selected for a control site data collection, those were asked twice (in 2009 and a 
second time early 2011) about the average modal split for home-school journeys,
satisfaction with the road safety of the schools’ area and accident data. The infor-
mation was collected through a questionnaire among parents. In return, the schools 
received extra equipment for their physical education facilities. 

7.1.4 Cause-and-effect relationships

The city of Utrecht awards the Road Safety Labels to primary schools that proactively 
address road safety issues. Thus this initiative has an impact on the schools surround-
ings, the schools’ curriculum and it encourages parents’ involvement in safety-related 
issues. The unification of school surroundings over the city of Utrecht will have an 
effect on the average vehicle speeds in the school vicinity due to speed limitations, but 
also due to a raised awareness for children’s road safety amongst drivers. This could 
also increase their attention and thus have an impact on safety and traffic flow. 
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Figure 7–  3: Reduced cause-and-effect chain for the Utrecht Road Safety Label.

The inclusion of traffic education in the schools’ curriculum could have an impact on 
the transport mode choice as more parents might allow their children to go by bike or 
walk to school. At least in the higher grades it can be expected that this would be more 
and more influenced by the children themselves. This leads to an increase in safety (and 
the perception thereof) as well as to changes in traffic flow, the use of public space, 
air quality, noise and children’s health. The above-mentioned could also be stimulated 
by an (increased) parent involvement. As a positive side-effect parents are encouraged 
to teach their children to act responsibly on their own, which supports their personal 
development.

The level of noise, air quality, the use of public space and the children’s health are 
a result of numerous factors. For instance, schools which focus on sports might already 
have ‘healthier’ students. As a consequence, these factors and their development were 
excluded from this analysis. For the same reason, the traffic flow will not be evaluated. 
Consequently, the evaluation will focus on the impacts on vehicle speeds in the schools’ 
vicinities, safety of the children and their transport mode choice. 

7.1.5 Indicators and data collection

The cause-and-effect relations shown above and the objectives demonstrate the cen-
tral aim of this measure: the impact on children’s safety in the schools’ surroundings. 
Therefore, the indicator with the highest priority should be the number of registered 
accidents with children involved in the school areas. However, there is a serious pro-
blem in the Netherlands regarding the traffic accidents data: the data from 2010 is 
not comparable to the former years due to a different registration system. Above that, 
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No. Impact Indicator Description Source

1
Transport mode 
choice

Modal Split Average modal split for 
home-school journeys

Questionnaire 
among parents

2

Safety

Perception of 
safety

Satisfaction with perceived 
road safety in the school 
surrounding area

Questionnaire 
among parents

3
Vehicle speed Average vehicle speed in the 

school surrounding area
Measurement by 
the police

Table 7–  1: Impact evaluation indicators for the Road Safety Label evaluation.

accident statistic from the police is not divided into different city areas. It would be 
very time consuming to re-analyse the accident data and to allocate it to the different 
regions. Consequently, it was decided to measure the safety impact of the measure 
through the perception of safety by parents and the average speed of vehicles that 
pass the school. 

The indicators 1 and 2 were measured with the same questionnaire. Therefore the same 
written questionnaire was handed out to parents at the control sites and at the mea-
sure sites. Also, the same parents are asked in the after data collection. This ensures 
the comparability between their answers. For the measure implementation evaluation, 
every 10th school that agreed to the participation to the program (in terms of signing 
the necessary contracts) received a questionnaire both before and after the imple-
mentation of the uniform school surroundings. With this method it was ensured that 
the data would be sufficient and quasi-random sampling is thus applied. The indicator 
methodologies are described as follows: 
1. Modal split – through a questionnaire among parents with children in the 3rd grade 

(then they are between 7 and 9 years old) they were asked how their children go to  
school most of the time, given the choice of car, bicycle, public transport (PT), on 
foot, or other. 

2. Perception of road safety among primary schools – Through a questionnaire among 
parents with children in the 3rd grade they were asked how they rate the road safe-
ty in the vicinity of the schools given the choice of safe, reasonably safe, unsafe and 
dangerous.  

3. Vehicle speed – To measure the speed of vehicles near the schools a radar is placed 
along the road for one week. These measurements were done before the implement-
ation of the new school surroundings and approximately two weeks afterwards. The 
locations of the radar were directly before the schools and were the same before and 
after. 
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No.
Indicator

Answer 
category

Before RSL After RSL

Control site 
(n=171)

Measure 
site (n=265)

Control site 
(n=159)

Measure 
Site (n=281)

1 Modal split On foot 24.8 22.8 26.0 21.3

Bicycle 65.2 66.8 63.6 68.4

Car 8.5 7.2 8.4 6.3

PT 1.1 2.3 1.2 2.3

Other 0.4 0.9 0.8 1.7

2 Perception 
of safety

Safe 1.5 1.4 1.8 6.9

Reasonably safe 56.3 49.6 46.5 68.7

Unsafe 35.0 39.8 43.2 22.2

Dangerous 7.2 9.2 8.5 2.2

3 Vehicle 
speed

0-25 km/h 17.6 15.2 17.8 18.5

26-35 km/h 27.7 27.3 28.8 30.1

> 36 km/h 57.5 57.5 53.4 51.4

Table 7–  2: Comparison of before-and-after questionnaire results in per cent.

7.1.6 Business-as-usual scenario

The business-as-usual scenario describes the situation in which schools do not partici-
pate in the Road Safety Label scheme. In 2009 a sample of three schools that rejected 
the participation was randomly selected for data collection. In early 2011 they were 
asked the same questions a second time. In 2009, more than half of the parents with 
school children in the 3rd grade in the control group rated the road safety to be at 
least reasonably safe. This could be one of the reasons why they rejected this measure 
in the first place. 

7.1.7 Data analysis and results

By the end of 2012 84 schools worked towards receiving the Road Safety Label, which 
is 81.5% of the total number of schools, while 42 of them have already received the 
Road Safety Label (RSL). For this analysis only those questionnaires were included in 
which the before-and-after measurements were already completed. In 2012 data from 
5 different schools is available. The exact sample sizes (n) are presented in the table 
with the results below. 
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The Table 7–  2 shows that there were no significant differences between the control site 
and the measure site before the implementation with respect to the modal split. More 
than 65% of the children in the 3rd grade go to school by bike, roughly another 25% 
walk. The average vehicle speeds in the vicinities of the schools are similar. Around 35% 
of vehicles drive too fast. There are, however, differences in the perception of safety in the 
two groups. In the control group approximately 58% of the parents rated the road safety 
to be at least reasonable; this figure is lower in the measure sites (51%). All in all, parents 
whose schools’ are participating in the label scheme rate the safety worse compared to 
the control site prior to the implementation. 

After the implementation the differences between the control and measure site are 
more obvious. At the measure site more children walk to school. At the same time, rough-
ly the same percentage of children no longer ride their bicycle. Other than this, there are 
only minor changes in the use of the other transport modes. These changes are even less 
when they are compared to the before measurement. Moreover, there is no noteworthy 
difference in the average vehicles speed. On the other hand, the perception of safety 
differs significantly – confirmed with a X2-test for this categorical data. While fewer than 
50% of the parents in the control group believe that the school surroundings are at least 
reasonably safe, this percentage rises to over 75% in the measure site. 

Interestingly, the data also shows a difference in the perception of safety from the 
before-and-after measurement in the control group. While 56.3% of the parents rated 
the schools environment to be reasonably safe in 2009, after the Road Safety Label has 
been introduced in other schools, this number decreased by 10 percentage points.

7.1.8 Impact result interpretation

As could be expected, parents in the measure site rate the safety in the schools surroun-
dings worst than the control site before implementation. The participation in the Road 
Safety Label consists in a series of actions involving the schools teachers and staff, pa-
rents and the children. They would have only committed to this if they thought it would 
be necessary. The control sites usually rejected the initiative with the reason that the 
additional burden on the children’s curriculum is disproportionate to the schools safety 
problems. The results however show the impact on parents’ perception of safety at the 
schools. With respect to the before measurement and the control site parents rated the 
safety higher after their school was awarded with the Road Safety Label. This is a good 
result, one which could be expected considering the major changes in the schools sur-
roundings and the children’s curriculum. Nonetheless, it is not possible to say how the 
control site might have been influenced by the intensive media coverage of the Road 
Safety Label implementation. 
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The changes in the modal split – more children walking to school in the measure site 

– could be an outcome of this increase in perceived safety. However, at the same time, 
roughly the same percentage of children no longer rides their bicycle and in the net sum, 
the percentage of children who use active modes for their home-school journey remains 
the same. In addition, it has to be considered that the parents were not asked during the 
same season (i.e. summer or winter). The timing of the questionnaire solely depended on 
the time of signing of agreement to the program and the awarding of the Road Safety 
Label. Hence, the data cannot provide more information and a discussion on the reasons 
for this shift would be purely speculative. 

The evaluation results show no significant decrease in the average vehicles speed 
in the schools’ surroundings, neither in relation to the control site nor the before measu-
rement. It was hoped that the visibility of schools and the signage in their environment 
would remind drivers that children are in close proximity and that they would slow down 
– at least below the legal threshold of 30 km/h. The results can only strengthen the 
argument that drivers, in general, do speed regardless of their surroundings. It appears 
to be a problem with the enforcement which is generally low in minor roads on which 
schools are usually located. On the other hand, it could well be that the drivers are aware 
of the children but because of the increased visibility they feel that they can see children 
approaching and thus do not need to slow down. 

7.1.9 Process evaluation

The process of the Road Safety Label implementation has been evaluated with individual 
interviews. The evaluators met with teachers from the participating schools for 30 to 45 
minutes for a semi-structured interview the questions of which were targeted at (stu-
dents, parents, see annex). All interviews were recorded and written-down afterwards. 
The teachers’ statements were organised in categories later and the following barriers 
and drivers were deduced from this: 

Barrier: difficulty to get parents involved – It is difficult to get the parents involved, 
which is one of the requirements of the Road Safety Label. This is especially true at 
schools where the parents have a lower level of education. There are many reservations 
among the parents with regards to the extra workload for the children. 

Barrier: change of local framework – In some of the cases the schools are in a situ-
ation in which change is envisaged, or has just taken place. This could be change of the 
school building, or in the educational programme. This means that the school is in need 
for temporary solutions, which is sometimes difficult to manage. Consequently delays oc-
cur, since decisions making takes longer. Questions arise such as: Does it still make sense 
to install the new school surroundings if the school will soon move to another building?
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Barrier: change in school management – The time period between the school  

starting the process to obtain the label and the moment of really getting the label is 
in some cases around 3 years. In the same time it was found that in about 35% of 
the schools a change of management takes place within such a period. A change of 
management means in some cases that the process and advantages of safety label 
have to be explained again. More generally, this means that often the process with the 
respective school is temporarily delayed, or even stopped.

Driver: good collaboration among stakeholders – There is a good and continu-
ing collaboration between the measure management team (department of traffic and 
transport), the department of education, and the subcontractor. This is considered as 
one of the main drivers for a successful implementation of the measure. 

Driver: political and media attention – There was a lot of political and public at-
tention for the issue of road safety around schools, which assured the availability of 
the necessary budget and increased the willingness of schools to implement the Road 
Safety Label.

Driver: manager comes ‘from the inside’ – The subcontractor who is managing the 
educational support service is a former local school director and thus well experienced 
with the needs and environment of the schools in Utrecht. This had a positive influence 
on the cooperation of the team implementing the measure. 

7.1.10 Result exploitation

By the end of 2012 84 schools worked towards receiving the Road Safety Label, while 
42 of them have already received the Road Safety Label. It is the cities intention to 
involve all Utrecht schools in this initiative. The involvement of more schools following 
the pilot implementation can be considered as up-scaling of the measure. 

Transferability, however, could be an interesting concept to exploit, meaning that 
every school in the Netherlands would have the same (or at least similar) surround-
ings and all schools would have traffic safety in their curriculum. This is reasonable if 
similar activities have not yet taken place in other cities in the country. Nonetheless, 
the expectations should not be too high. This evaluation was not able to demonstrate 
the measure’s actual impact on children’s safety. Merely the safety as it is perceived 
by parents with children in the 3rd grade increased. Adding to this, an overall traffic 
calming in the vicinity of the schools could not be verified.
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7.1.11 Appraisal of the evaluation approach

For this evaluation a control group design was chosen to follow the highest standards 
for the evaluation of the Road Safety Label. Schools freely participate in this pro- 
gramme, while the chosen control group chosen did not want to. Since parents in the 
measure group rate the safety higher after its implementation, the question is, is it 
because of the measure itself, or are they more aware of the subject even before the 
measure began? Maybe they already were before the measure began and this is why 
they chose to participate in the first place? All parents which participated in the survey 
were – prior to this – approached by the educational support service to join the initi-
ative. As such, there has already been a focus on road safety before the first data coll-
ection. This kind of response bias could have only been prevented if the parents were 
asked to fill in the questionnaire before they were briefed about the Road Safety Label. 

With regards to the objectives of this measure two peculiarities have to be poin-
ted out. The increased satisfaction with safety has only been surveyed among parents; 
teachers and students – as was stated in the objectives – were not considered. This 
blur in the evaluation has been accepted from the beginning to keep the number of 
questionnaires at a manageable level. The teachers’ perspective was included in the 
process evaluation. Another shortcoming in this evaluation is the lack of accident data. 
As argued above, the statistics from the police only exists as an average over the entire 
city of Utrecht. However, this initiative might have encouraged those responsible to 
change the general reporting scheme in the future. 

In addition, the information on the reasons why schools choose not to participate 
in the Road Safety Label scheme could be evaluated. Some data is already available in 
the educational support service. Eventually, this will become necessary if the city of 
Utrecht wants to involve all 103 primary schools in this initiative.

7.1.12 Conclusions

Children are a particularly vulnerable group in road traffic and need to learn how to 
act safely on their own. Before 2008 road traffic education was given low priority in 
Utrecht because curriculums are typically already chock-a-block with other important 
subjects. The Road Safety Label offers schools the opportunity to set up and execute a 
structured traffic education plan at their own pace. In exchange, the schools get mo-
ney and support for traffic lessons and small infrastructure improvements in the direct 
surroundings of the schools. 

By the end of 2012 84 schools worked towards receiving the Road Safety Label, 
while half of them have already received the Road Safety Label. The evaluation with 
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a control group design was not able to demonstrate the actual impact on children’s 
safety due to lack of proper data. However, the safety as it is perceived by parents with 
children in the 3rd grade increased. Also, an overall traffic calming in the vicinity of 
the schools could not be verified. This demonstrates the importance of other needed 
measures which directly counter this problem. But it also means that the Road Safety 
Label should be re-evaluated when proper accident data is available. Until then it ‘only’ 
is a well-accepted quality mark for primary schools that put effort into improving the 
road safety around the school and incorporating traffic education into their curriculum.

7.1.13 Annex

Interview guideline Road Safety Label (version for teachers)*
Introduction (aim of the interviews, information about recording and data privacy)

1. What was your first impression of the idea of implementing a Road Safety Label 
for school surroundings?

• **flashback, attitude, acceptance

2. What do you think about the introduced Road Safety Label today?
• acceptance, advantages and disadvantages, its impact

3. How have the parents got informed about the planned Road Safety Label?
• information process, involvement

4. How were their reactions?
• feedback/acceptance, advantages and disadvantages, engagement

5. How did the children deal with the changes concerning the Road Safety Label?
• involvement, transport education, lay-out of school surrounding
• acceptance, traffic behaviour

6. How do you see your own role in the Road Safety Label?

7. What is your opinion on the cooperation among stakeholders?
• communication, interests, conflicts 

8. How would you improve the Road Safety Label?
• wishes, proposals
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End of the interview (thanking for the interview, interviewee will receive the transcript 
of this discussion to confirm their statements, information will be handled confidenti-
ally)
*guideline – to be handled flexible, depended on the process of conversation
**notes for more detailed questions/enquiring to encourage talking of the interviewee

7.2 Utrecht Cargohopper

7.2.1 Problem description and measure context

Urbanisation is one of the fastest growing global mega trends in the 21st Century. 
According to Eurostat over 40% of the population of the EU-27 lived in cities in 2011. 
Naturally, all these people must logically be supplied with goods. In all countries across 
Europe the growth of domestic freight is tremendous and only slowed down due to the 
economic and financial crisis in recent years. The combination of these two trends re-
sults in increasing road freight transport within cities. This causes three major problems: 
• A progressive deterioration of air quality due to exhaust emissions such as CO2, NOX 

compounds or particulate matter (PM2.5 and PM10).
• A strain on the roads and infrastructure through a variety of vehicles, especially in 

the morning and evening rush hours, with the result of traffic congestion.
• Increased nuisance to local residents from noise caused by heavy trucks.

As a reaction to these developments, various measures such as truck bans or low-
emission zones have been established in many places. The desired effects have, however, 
been very limited. 

The city of Utrecht, as many other cities, faces these problems due to the in-
creased freight traffic on the streets. This problem is enhanced through a growing po-
pulation within the past years which goes hand-in-hand with an increase in the number 
of shops and stores which need to be supplied. In addition, the city has a dense, historic 
city centre which imposes special transport-related restrictions and needs to be pre-
served. As a consequence, in July 2007, the city introduced a low-emission zone that 
limited access for trucks with polluting engines. The objective had been to reduce the 
PM10 level by 2.6 µg/m3 (in the city centre) and by 1.1 µg/m3 (in the entire city) to get 
below the EU-threshold of 40 µg/m3. An evaluation of the short-term change after the 
introduction of environmental zone showed that major changes had only been achieved 
in the displacement of vehicles of class Euro-0 and Euro-1. However, the regulation 
was limited to vehicles over 3.5 tonnes. An unintended side effect of the introduction 
was thus a replacement in favour of lighter, but still relatively ‘dirty’ trucks and vans. 
Consequently, the results were not satisfying.
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1 Name changed for privacy reasons.

7.2.2 Objectives

By establishing a low-emission zone in July 2007, Utrecht tried to limit the access to 
the centre for trucks with ‘dirty’ engines with ambiguous results. But the city of Utrecht 
continues to aim at improving air quality by encouraging and supporting a modal shift 
towards more sustainable modes of freight traffic. Thus the high level objective of this 
measure was:
• Improvement of air quality through the use of more energy efficient freight dis-

tribution.

In order to further reduce the PM10 and NOX emissions from road freight traffic they 
made a plan to improve accessibility of the Utrecht city centre for cleaner and quie-
ter freight transport. The main aim of this measure was to give benefits to transport 
companies that use ‘super clean’ (cleaner than the EURO5/EEV/EEV+ norm) vehicles 
to stimulate purchase of these types of vehicles. Thereby measure measure-specific 
objective was:
• Reduction of the CO2, PM10 and NOX emissions from road freight traffic.

7.2.3 Preparation and implementation stages

Stage 1: Measure preparation (2008-2009)

As part of the CIVITAS MIMOSA project, the city of Utrecht was able to direct funds to 
the research and implementation of sustainable freight transport solutions. In a round 
table discussion with stakeholders (city representatives, transport companies and shop 
owners) the idea of an electric-powered mini-train was born. 

The private transport company Hopper transport1 was responsible for covering the 
production costs and to convince shopkeepers to use the service of this new vehicle 
(the so-called Cargohopper) to be delivered with goods. In return, the city guaran-
teed the Cargohopper the right to deliver goods outside of the delivery time-windows 
as well as driving on bus-lanes, bicycle paths and through pedestrian areas. In this 
respect, the Cargohopper has many advantages to the conventional delivery van. In 
addition, Hopper has also been supported by finding a suitable and affordable transfer 
location near the city centre.
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Figure 7–  4: Picture of the Utrecht Cargohopper.

Figure 7–  5: Schematic of new logistic concept with the Cargohopper.

Stage 2: Implementation of Cargohopper (April 2009) 

The Cargohopper came officially into service. This vehicle is able to tow up to three 
trailers in a line by means with an electric engine. Its maximum speed is 20 kilometres 
per hour which is sufficient as it is exclusively driving in the inner city of Utrecht. The 
trailers are steered on both axles which gives the vehicle good manoeuvrability. 

With its 1.25 metres, the Cargohopper is smaller than normal transport vehicles, 
it does not block other traffic in the city centre. The containers are separate boxes 
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Figure 7–  6: Cause-and-effect chain for the Utrecht Cargohopper.

which can be put on and taken off the undercarriages by means of a forklift. Eight of 
those boxes fit on a Euro trailer of 13.6 meters. The boxes are preloaded outside the 
city in the Cargohopper’s distribution centre and towed to the boarder of the inner city 
by means of a regular truck. There is another transhipment point (Cargohopper Hub) 
where the boxes are put on the Cargohopper and rolled into the pedestrian zone: from 
there the deliveries to the shops start (see Figure 7–5 below). Once emptied, it collects 
dry carton, paper and empty packaging from shops for recycling so it never runs empty. 
The reloading with goods for the next round only takes 10 minutes. 

Stage 3: Solar panels for the Cargohopper (August 2009)

Solar panels were placed on the roof of the Cargohopper. This allows the vehicle to 
drive eight to nine months per year on solar power. With this the Cargohopper switched 
to self-produced solar power, making it a CO2 neutral form of freight transport. The 
other months it drives on green electricity.

7.2.4 Cause-and-effect relationships

The following cause-and-effect chain was designed representing the potential effects 
of the Cargohopper. The Cargohopper enables further bundling of trips, as Hopper sends 
a light truck to a loading point, 300 meters outside the city centre where goods are 
being transferred onto the Cargohopper. From there, the Cargohopper drives into the 
city center and makes deliveries. With ‘conventional’ delivery more light vehicles (e.g. 
Sprinters) are driving directly from the distribution center to the city centre. Thus, the 
Cargohopper contributes to the decrease of inner city freight transports.

In combination with its fuel savings due to the electric engines, it can have a favor- 
able impact on the traffic flow and the noise level as well as safety and air quality. In 
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Figure 7–  7: Reduced cause-and-effect chain for the Utrecht Cargohopper.

addition, the vehicle is better suited to Utrecht’s narrow, cobbled streets than conven-
tional light vans, so the city’s roads are no longer blocked by oversized delivery vehicles. 
This increase in traffic flow further makes this vehicle favourable for the environment. 

The level of noise, safety and traffic flow in the city centre are a result of nu-
merous factors, including the presence or absence of events, conventions or festivals 
for instance. It is also highly fluctuating during the time of the year. During holiday and 
vacation time for instance, the city of Utrecht attracts tourists from all over Europe and 
the world. As a result, the impact of the Cargohopper and the development of these 
factors were excluded from this analysis. 

It was decided to focus the impact evaluation on the air quality impact resulting from 
both the direct fuel savings due to the electric engine as well as the bundling of trips. 
The impact on air quality is further specified through the identification of transport-
related emission savings such as CO2, NOX and PM.

7.2.5 Indicators and data collection

This measure aimed at increasing the use of more energy efficient freight distribution 
and decreasing the resulting CO2, NOX and PM10 emissions in the city centre. However, 
emissions which were measured by fixed stations in the city centre could show a re-
duction which also includes the effects of other transport-related measures in the city, 
or might not show a reduction, as these measurements are highly dependent on the 
surroundings (i.e. weather conditions). Thus, the emissions saved through the use of the 
Cargohopper and the bundling of trips involved will be estimated based on the saved 
kilometres compared to the business-as-usual scenario ‘no Cargohopper’. These saved 
kilometres are estimated for the years 2009 to 2012 based on the actual transported 
volumes by the Cargohopper. Table 7–3 summarises the impact evaluation indicators. 

Transported volumes – Transported volume by the Cargohopper on average in cu-
bic meters per day (m3/day). The transport company logged the volume transported by 
the Cargohopper and reports them in week 20 and week 40 from 2009 to 2012.
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145No. Impact Indicator Description Source

1 Inner-city freight 
transport

Transported 
volume

Transported volume 
by the Cargohopper

Hopper transport

2

Air quality

CO2 emissions Emission based on average 
roundtrip distance

Calculated

3 NOx emissions Emission based on average 
roundtrip distance

Calculated

4 PM emission Emission based on average 
roundtrip distance

Calculated

Table 7–  3: Impact evaluation indicators for the Cargohopper evaluation.

Emission conversion g/km
(based on Sprinter-type)

CO2 301

NOX 0.645

PM 0.065

Table 7–  4: Conversion factors for the emission calculation in the BaU scenario.

PM10, NOX , CO2 emissions – The calculation of emission relies on the average roundtrip 
distance. These emissions are calculated for the business-as-usual scenario and com-
pared to the Cargohopper scenario. 

7.2.6 Business-as-usual scenario

The business-as-usual scenario (BaU) describes a situation in which all goods transport 
towards the inner city is done with Mercedes Sprinters. In 2008 – before the imple-
mentation of the Cargohopper – Hopper used 3 delivery vans per day to deliver goods 
to clients in the city center. It is assumed that without the Cargohopper this number 
would be proportional to the transported volumes. This would result in 3.5 Sprinters per 
day on average in the year 2009 and 5 Sprinters per day in the years 2010 to 2012. The 
average roundtrip distance (from the distribution center to the clients) is 25 kilometers 
and it is assumed that this figure does not change with the increased volumes. The 
number of customers has increased, but since they are all within the dense pedestrian 
zone, the mileage of the transporter would not need to increase. For the calculation of 
emission, the following conversion factors have been used: 
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Figure 7–  8: Transported volume with the Cargohopper (2009-2012).

Emission conversion g/km
(based on Actros-type)

CO2 511

NOX 2.95

PM 0.18

Table 7–5  : Conversion factors for the emission calculation with the Cargohopper.

Assuming that the Sprinters operate 6 days a week during 51 weeks per year, they emit 
11 tonnes of CO2 in 2009 and 16 tonnes in 2011 (for more results see next section).

7.2.7 Data analysis and results

The average daily transported volumes with the Cargohopper are presented in the fi-
gure below and show a steady but slowing increase. It shows an increase of goods 
deliveries of 150% from 2009 to 2012. According to Hopper Transport the Cargohopper 
made 32 stops per day on average in 2012, serving well over 100 different customers 
per week. 

With the Cargohopper the goods are first transported from the distribution center to 
the Cargohopper hub. This is done once a day with a light van and its average roundtrip 
distance equals 16 km. For the calculation of emission from the light van, the following 
conversion factors have been used: 
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2009 2010

BaU CH CH-BaU BaU CH CH-BaU

Number of Sprinters 3,5 5

Number of light vans 1 1

Average roundtrip 
distance (km)

25 16 25 16

Emission CO2 8.059 2.502 -5.557 11.513 2.502 -9.011

NOX 0.017 0.014 -0.003 0.025 0.014 -0.010

PM 0.002 0.001 -0.001 0.002 0.001 -0.002

2011 2012 2009–2012

BaU CH CH-BaU BaU CH CH-BaU CH-BaU

Number of Sprinters 5 5

Number of light vans 1 1

Average roundtrip 
distance (km)

25 16 25 16

Emission CO2 11.513 2.502 -9.011 11.513 2.502 -9.011 -32.592

NOX 0.025 0.014 -0.010 0.025 0.014 -0.010 -0.034

PM 0.002 0.001 -0.002 0.002 0.001 -0.002 -0.006

Tables 7– 6: Comparison of yearly emission.

The impact in terms of a reduction of emissions due to the Cargohopper (CH) can be 
determined through the comparison with the business-as-usual (BaU) case. The Table 
7-6 summarises the impact (CH-BaU) for the years 2009 to 2012 under the assumption 
that deliveries are made on 6 days per week during 51 weeks per year.

The table concludes that through the implementation of the Cargohopper, 32.6 tonnes 
of CO2, 34 kilograms of NOX and 6 kilograms of PM were saved from 2009 to 2012. 

7.2.8 Impact result interpretation

The volumes transported with the Cargohopper could indicate its popularity among the 
shop-owners in Utrecht. While the freight transport volume of light duty vehicles in 
the inner city of Utrecht decreased from 2009 to 2012, the volumes transported by the 
Cargohopper increased steadily. Thus, while the overall decrease could be an indicator 
of the financial crisis it seems to have passed the delivery with the Cargohopper. How-
ever, many of the new customers of Hopper transport were shops that are located in 
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extremely narrow streets and which cannot be reached with a conventional light truck. 
Thus, an increase in the customer base could be expected as their delivery is eased. It 
might have been induced by the Cargohopper. With regards to the pricing schemes, 
there has been no change for the customers in these four years. 

The results from the emission calculation and comparison show the positive im-
pact of the Cargohopper goods distribution on the environment. However, the magni-
tude of these emission savings only presents a rough estimated due to the limitations 
in the business-as-usual scenario. Hence it can only be concluded that there is a po-
sitive impact, but whether – in reality – the savings in CO2 is 30 tonnes (as stated by 
Hopper transport) or 32.6 tonnes for four years (as concluded in this report) cannot be 
determined.

7.2.9 Process evaluation

The process of the implementation has been evaluated using two different methods. 
First, in 2010, a questionnaire was distributed to different stakeholders to ask for their 
opinion on barriers and drivers to the implementation as well as recommendations for 
further exploitation of the vehicle. Second, a Learning History Workshop was conduct-
ed one year later. The questionnaires – which were also used for the considerations of 
the results exploitation – revealed the following barriers and drivers: 

Driver: the vehicle is not the main factor, the logistical solution is – Some of the 
participating shops agreed to the mini-train distribution centre as it ensured that there 
was only one delivery per day and not various deliveries at different times. This ensured 
that they could use their time primarily to sell goods rather than wasting time receiving 
multiple deliveries. 

Driver: dedicated private partner combined with fast legislation – the local trans-
port company involved is run by people who live in the city and know the city well. As 
such, they are aware of its problems and had an intrinsic motivation to come up with a 
solution. The Cargohopper was the idea of Hopper transport and the developments and 
implementation has been a financial risk for the company. Their commitment combined 
with short approval periods from the legislation’s side was crucial during the first years. 

Barrier: difficult maintenance – The electric van can not be repaired in a normal 
garage. It has to be brought to the importer of the vans who has to order spare parts in 
Italy and thus maintenance takes some extra days. Learning how to handle the Cargo-
hopper was an experimental task as no manual is available. 

Barrier/Driver: client base – It is better to have a company with an already exist-
ing client base. It is not recommended for a new company to be built on the hopes of 
finding new customers as – in competition to other companies – this could prove to 
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be quite difficult. The best way for a city to have this sort of work done is through an 
established transport company. The company then needs to convince others. 

A Learning History workshop was conducted in mid-2011. Together with one city 
representative and the managing director of Hopper transport, several shop owners 
and one affiliate from another logistic company was present. They acknowledged and 
discussed some of the barriers and drivers which were taken from the former question-
naire. However, they had two other insights and came up with their solutions: 

Slow speed of the Cargohopper – the participants of the workshop agreed that the 
delivery speed of the Cargohopper was still relatively slow because it has to use the 
same streets as conventional vehicles. Increasing the speed of the delivery would, in 
addition, allow more deliveries. The solution proposed was to allow the vehicles to use 
bus lanes. After the meeting the city amended the legislation to make it possible for the 
Cargohopper to drive on bus lanes and thus reduce delivery times.

Delivery at night times difficult – it has been a problem to deliver the shops at 
times of the day where no one is available to receive the goods. This is typically in the 
times between 6 and 9 am in the morning. This limited the distribution of goods and 
did not make full use of the benefits which are given to the Cargohopper and which 
Hopper would like to exploit. The shopkeepers, on the other hand, argue that they can-
not ask their personnel to be in the shop from 6 a.m. onwards, receive the delivery and 
then wait until the shop opens at 10 a.m. In the workshop all stakeholders have dis-
cussed how this could be solved and they came up with the solution that shop owners 
can give an extra key to their stores or restaurants to the drivers of the Cargohopper 
who will then deliver the goods. 

7.2.10 Result exploitation

With the Cargohopper up-scaling could be the introduction of more vehicles or a higher 
frequency of deliveries or more shops having their goods delivered by the Cargohopper. 
One of the main criteria for assessing the projects potential for up-scaling is certainly 
the overall capacity of the service, but also the wider acceptance of the measure in 
the target group is important. It is, however, difficult to say from the impact or process 
evaluation how this will turn out. 

For transferability purposes it is strongly recommended to have a close look at the 
legal framework before implementation. In many cities ‘cleaner than average’ vehicles 
are already exempt from restrictions or they can use reserved lanes. In these circum-
stances, there is no extra incentive for a company to buy an electric mini-van. More-
over, the size and build up of the Cargohopper were specifically tailored to match the 
Utrecht setup with its narrow and cobbled streets. There are parts of the city which can 
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only be reached by the small Cargohopper. This might not be the case for other cities. 
If it isn’t, some of its potential for the logistic companies (in terms of more customers) 
is gone. 

7.2.11 Appraisal of the evaluation approach

The impact evaluation is based on assumptions regarding the kind of vehicles used in 
the business-as-usual scenario and their average round trip distances. Also, all emis-
sion factors were averaged. As such, it is difficult to say whether the results are close 
to the real emission saving or an under-/overstatement. In the beginning, it might have 
been possible to follow a ‘control site’ approach. This would have been possible if the 
Cargohopper distribution from Hopper transport had been directly compared to the 
goods distribution of another private company which is operating in the city and has 
a similar client distribution. This approach, would be very difficult. Private operators 
are very reluctant to provide any information on top of which they are obliged to. 
Nonetheless, the concept itself and the evaluation showed that there was a positive 
effect for everybody involved. The answer to the question about its magnitude is only 
estimated. Therefore, the results of this study on the Cargohopper should not be com-
pared to other technologies. 

The process evaluation, in its two parts, has given good results. Especially the 
Learning History Workshop among the stakeholders has fueled the positive spirit for 
the Cargohopper. However, in further evaluation steps, and especially if extra rights like 
the bus lane use are to be expanded, the public transport providers need to be involved 
since they will be affected by such a shared usage.

7.2.12 Conclusions

The Cargohopper, whose story began in 2008, has several advantages. First, it is better 
suited to Utrecht’s narrow, cobbled streets than conventional ‘light vans’, so the city’s 
roads are more open to other types of traffic. Second, the Cargohopper is more favo-
rable to the environment by reducing the CO2 emissions when compared to ‘conven-
tional’ delivery. In addition, the Cargohopper can make quicker deliveries and it can be 
expected that delivery times for trucks will get even longer in the future than delivery 
times of the Cargohopper. This is because the Cargohopper can use bus-lanes, bicycle 
paths and can deliver outside of the delivery time windows, which makes the service 
less sensitive to an increase in congestion levels. All in all, the Cargohopper is a good 
example of a public-private partnership providing benefits to all sides.
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7.2.13 Annex 

Selected answers from the managing director of Hopper transport to the questionnaire 
used in the process evaluation. 

When you think of the entire implementation and operating process, what were the 
most important drivers of this innovation until today?

“It has been a good collaboration with the city council. We invested in the hard-
ware and the equipment, and worked everything out. But without the city’s cooperati-
on, it wouldn’t have happened.”

What advice would you give other cities that are looking to introduce the Cargohopper? 
“Personally I am living in the city of Utrecht. I know the city very well and I know 

what the problems are. Then it is only a matter of logical thinking to find a solution. 
Every city has its own problems and character. You have to find the best system/solu-
tion to solve these problems. Don’t copy Cargohopper 1 to 1 but use the system as a 
base.” 

Where do you see your company in 5-10 years?
“You can imagine that we attract a lot of attention. It helps us in our market to 

find new customers. Nowadays we know a lot about inner city distribution and we are 
seen as experts. And we are. We want to develop further and in 5-10 years in a lot of 
cities in Holland you will find a system such as Cargohopper or look-alikes.”

 

7.3 Tallinn Knitting Bus 
7.3.1 Problem description and measure context

An economic downturn and then rapid economic growth have imposed large structural 
changes on the city and its transport system during the past 20 years. The number of 
private cars has increased rapidly and this has turned the modal share towards private 
car dominance. The overall quality of public transport has increased during this period, 
but this has not affected the overall trends in the modal split. The reputation of active 
transportation modes as everyday alternatives to private car use is low in Tallinn. Public 
transport is generally considered to be slow, dirty and expensive. Walking and cycling 
possibilities are not considered possible or reputable alternatives to using private cars. 
It is common understanding that public transport users are just using it for everyday 
commuting because they cannot afford private cars. Public surveys confirm this bad 
perception. In addition to the low popularity of public transport Tallinn has identified 
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a small modal share of walking and cycling as a problem that needs to be addressed. 
People are not aware of the advantages of the active transportation modes and they 
are not regularly and systematically promoted. 

The city has already introduced innovative solutions and improved the quality 
of sustainable transport modes but these measures remain largely unnoticed by the 
general public. The city has realised the need for a marketing strategy to promote its 
public transport service and to inform citizens of mobility options in the city. One of the 
main tasks for Tallinn in this measure has been to draw up a communication plan that 
includes specifications for a media campaign. Target groups have been defined (schools 
children, commuters, etc.) and practical interventions have been specified such as mo-
bility plans, education and promotional activities.

7.3.2 Objectives

The city aims to deal with the identified problem by increasing the modal split towards 
more sustainable modes such as cycling, walking and public transport. The infrastruc-
ture and public transport schemes in Tallinn have been improved to accommodate 
these modes but this hasn’t lead to the desired changes in modal split. Thus the high 
level objectives for this measure are:
• Improvement of the quality of life in urban areas and
• Reduction of transport related pollution.

The Knitting Bus is specifically intended to increase the modal split towards public 
transport use. Hence, this measure has the following measure-specific objectives:
• Promoting the attractive and high quality public transport service.
• Increasing the share of public transport in the modal split at the expense of car 

traffic.
• Raising the satisfaction with the public transport service and improving the overall 

image of public transport in the urban area.

The Knitting Bus campaign was part of an integrated awareness raising strategy for 
public transport which pursued the goal to increase the modal share of public transport 
and active transport modes by 10%. This evaluation will only cover the Knitting Bus 
contribution to this broader objective.
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7.3.3 Preparation and implementation stages

Step 1: Identifying target groups

To identify target groups, surveys were conducted during the Smart Traveller Day in 
Tallinn in May 2010 by a subcontractor. This was an open air event held on the main 
square to raise awareness of mobility management. There was a special focus on traffic 
safety addressing all age groups involved in traffic (from kindergarten children to el-
derly people). For instance, video clips relating to traffic safety, how to behave correctly 
in traffic, were shown on a huge LED display in the city centre. Surveys were carried out 
to measure peoples’ awareness of sustainable mobility issues, to gather suggestions for 
improvement and to measure current travel behaviour and willingness to change. This 
was done by handing out paper questionnaires to citizens at the event. 

The results of the survey revealed a perception of passengers’ bad behaviour  
across all transport modes, bad driver- and bad public transport passenger behaviour. 
This perception of bad behaviour on public transport was reflected in low satisfaction 
with cleanliness and comfort of public transport, especially in trolley buses and trams. 

Many of Tallinn’s measures focus on public transport such as the implementation 
of bus lanes, central control system, integrated ticketing, and eco driving education 
for bus drivers and they have set objectives to improve the quality and image of public 
transport and raise satisfaction. These 'hard' measures can be supplemented with 'soft' 
communication campaigns to encourage a change of behaviour. The survey findings 
suggested that communication campaign(s) aimed at improving travellers' behaviour 
should be the first step to improving the image of public transport in Tallinn.

Analyses of the surveys revealed a segment of respondents who indicated that 
they were likely to change to more sustainable modes of travel. Further investigation 
of the data revealed that individuals of this segment see themselves as creative and 
fashionable people, interested in arts and culture and new technology. They are less 
materialistic, less conservative and more likely to take risks (than those who say they 
will not change their travel behaviour).

Step 2: Selecting an appropriate measure for the target group

As Tallinn was European Capital of Culture in 2011, it was decided to take advantage of 
the many cultural events that were being held. The Tallinn Bus Company investigated 
the idea of ‘Knitting Graffiti’ or ‘Yarn Bombing’ which originated in the USA in 2006 
as a mean of ‘softening’ and brightening up the urban environment. Knitting as a craft 
and a hobby is seeing a rise in popularity. The increase of the number of wool shops, 
incorporating cafes and classes are demonstrating this development. Knitting is no 
longer a solitary activity; it is now engaging, interactive and communal. The internet 
helped fuelling the boom in knitting providing a source of supplies and online knitting 
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Figure 7–  9: Tallinn Knitting Bus from the outside and inside.

communities share, blog and showcases their work. Luxury yarns are used and works 
of art are produced.

It was therefore believed that the Knitting Bus would yield very positive responses 
from the target group. 

Step 3: Setting a Baseline

Prior to the implementation of the campaign, surveys were conducted with passengers 
on the bus to measure their satisfaction with the service quality, covering issues such 
as cleanliness, comfort and safety (see questionnaire in the appendix to this report).

Step 4: Implementation

Volunteers were recruited among the Tallinn population to knit and the seats and hand 
rails were wrapped in knitting in one bus. The outside of the bus was covered in vinyl 
photos of knitting and the campaign was launched in June 2011. It was operational 
with the knitting inside until the end of the summer, because the knitting work wore 
out. However, the bus still has the stickers on the outside.

Step 5: After testing

A follow up survey was conducted during the second week of the knitting installation 
and the results were compared to the before survey. 

7.3.4 Cause-and-effect relationships

The following full cause-and-effect chain was designed representing the complete po-
tential effects of the campaign.
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Figure 7–  10: Complete cause-effect chain for Knitting Bus campaign.

Figure 7–  11: Reduced cause-effect chain for Knitting Bus campaign.

The Knitting Bus is a marketing campaign that imposes costs on the municipality and 
aims at increasing awareness of public transport. Increased awareness hereby aims 
to increase the use of and satisfaction with public transport (PT). It is expected that 
increased satisfaction with public transport services will lead to even more awareness 
and as a result to an even higher public transport use. This is a self-enforcing process.
Besides this, increased public transport use implies additional revenues for public 
transport companies and a reduction of car use. The latter has positive effects on traf-
fic flow, frees public space and results in health benefits such as increased safety, air 
quality and noise reductions in the urban environment. 

Although there are a large number of potential effects of the Knitting Bus cam-
paign, evaluation is only focused on measuring the increased satisfaction and aware- 
ness for public transport. Increased awareness and satisfaction can be measured di-
rectly as a result of the knitting bus campaign, while other indicators represent the re-
sult of the overall implementation of hard and soft measures. The effects are therefore 
difficult to assess as a direct result of the knitting bus campaign. It may be that the 
measure’s time frame is too short and the implementation size is too small to collect 
reliable data on secondary effects. This also includes the evaluation of increased use of 
public transport. The cause effect chain is therefore reduced to the following.
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7.3.5 Indicators and data collection

The reduced cause-and-effect chain illustrates that in the evaluation only the primary 
impacts of the measure which lead to a more positive perception of the quality of ser-
vice are considered. The impacts were surveyed on the bus before and after the Knitting 
Bus campaign. For this survey a questionnaire was used onboard the respective bus line 
in which the users were asked several questions about their perception of comfort and 
the overall image of public transport. The same questions were asked before and after 
the campaign. No control groups were selected which made the survey a time series 
analysis with different before-and-after groups. The before-sample was 408 passen-
gers and the after-sample 405 passengers with two weeks interval between surveys. 
The first questionnaire was given out on 7 July 2011 and the second on 21 July 2011. 
The survey was based on a self-filled questionnaire which was given to all passengers 
on the selected trips with 6 fields about the passenger and 20 fields for rating aspects 
regarding this particular bus and bus service in Tallinn in general. The questionnaire is 
presented in the annex.

7.3.6 Data analysis and results

As might be expected, the majority of people taking part in the survey were on their 
way to or from work or school. In the after-questionnaire the percentage of passengers 
using the service to pay a visit equalled those of the commuters. In both samples the 
share of male (35%) and female (65%) users remained stable. In more than 80% of the 
cases the customers used the bus service at least 3 times per week (for more details 
see annex of this report).

The table 7-7 shows the before-and-after data which were collected from the 
questionnaires. The questions were asked on a five-level Likert scale and coded from  
1 to 5, with 1 representing “very dissatisfied” to 5 representing “very satisfied” (see also 
questionnaire in the annex). Hence an average value of 4 means that the passengers 
are – on average – satisfied with the respected component of the bus service.

If applicable, two sample location test (t-test) of the null hypothesis – the means 
of two distributions are equal – was conducted. The respected P-Value is given in the 
last column. 

The number of respondents differs per indicator and per survey. For every indicator 
a number of respondents answered “don’t know”. These respondents were not included 
in the analysis. The before-and-after data illustrates that almost all indicators are rated 
higher after the implementation of the campaign. However, only the differences for 
three indicators (“Ventilation”, “Seat comfort” and “Overall satisfaction with the bus”) 
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1 Lighting 4,02 (N=334) 4,07 (N=393) 0,05 Y Y ,658

2 Ventilation 2,80 (N=388) 3,11 (N=397) 0,31 Y Y ,002*

3 Seat comfort 3,76 (N=388) 4,02 (N=401) 0,26 Y Y ,000**

4 Leg room and space 
to move around

3,50 (N=378) 3,65 (N=401) 0,15 Y N ---

5 Cleanliness of 
the seats

3,46 (N=404) 3,59 (N=399) 0,13 N N ---

6 Cleanliness of 
the floors

3,54 (N=406) 3,66 (N=398) 0,12 Y N ---

7 Cleanliness of 
the windows

3,58 (N=404) 3,63 (N=399) 0,05 N N ---

8 Behavior of other 
passengers

3,63 (N=398) 3,67 (N=398) 0,04 Y Y ,342

9 Sound 3,58 (N=394) 3,65 (N=382) 0,07 N N ---

10 Overall satisfac-
tion with the bus

3,88 (N=407) 4,10 (N=403) 0,22 Y Y ,004*

11 Price-quality ratio 3,05 (N=338) 2,75 (N=378) -0,30 Y Y ,000**

12 Bus routes 3,62 (N=380) 3,67 (N=386) 0,05 Y N ,342

13 Frequency of services 3,18 (N=402) 3,23 (N=401) 0,05 Y N ,520

14 Bus-stop locations 3,89 (N=401) 3,91 (N=398) 0,02 N N ---

15 Information on sche-
dules (at stops etc.)

3,88 (N=405) 3,91 (N=400) 0,03 N N ---

16 Adherence to 
schedules

3,68 (N=401) 3,80 (N=397) 0,12 Y Y ,071

17 Level of customer 
service on the bus

3,61 (N=351) 3,70 (N=377) 0,09 Y Y ,163

18 Adequate se-
lection of ticket 
types available

3,69 (N=315) 3,62 (N=335) -0,07 Y N ---

19 Security and 
safety on buses

3,73 (N=399) 3,76 (N=397) 0,03 Y Y ,535

20 Overall satisfaction 
with bus company

3,79 (N=396) 3,84 (N=393) 0,05 Y N ---

ND: standard normal distribution, tested with  
Kolmogorov-Smirnov test 
Var?: same variance tested with Levene

**significant on 
1%-level 
*significant on 
5% level

Table 7–7: Survey results with before-and-after comparison and t-statistics.
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Figure 7–12: Distribution of car users among bus users in the before and after sample.

were significant. The service component “price-quality ratio” was rated significantly 
lower (on 1%-level) for the knitting bus. For all other variables it cannot be shown that 
the changes in the responses are not due to chance. 

An aspect which did not change during the two weeks between the questioning 
was the number of customers who could have used a car but used the bus instead. This 
figure remains stable at roughly 25%. The slight increase as seen in the figure above 
is not significant and can be explained with the increase of passengers who own a car 
in general. Nonetheless, it should be remembered that this is not representative for all 
Tallinn bus customers, as the survey was only conducted on one line.

7.3.7 Impact result interpretation

The measure was embraced in Tallinn. The key result is that promotion campaigns have 
a clear influence on public transport-users perception of the service. The Knitting Bus 
campaign shows that passengers care about the environment in busses and it is pos-
sible to raise customer satisfaction significantly and change customer mindsets with a 
relatively inexpensive method. 

One important aspect must be considered when interpreting the results. During 
the two weeks between the before-and-after surveys, the Tallinn city government an-
nounced that the price of a monthly ticket will be reduced and the quarterly ticket (the 
cheapest available season ticket) will be discontinued. The consequence for everyday 
users is a 30% price increase plus the need to buy a ticket 12 times a year instead of only 4 
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times. This is likely to affect public opinion on public transport but it is difficult to take 
into account when evaluating this measure. Still, this information is important because 
it can be a reason why fewer people were satisfied with the price-quality ratio and the 
supply of ticket products.

Also, there were significant changes regarding the satisfaction levels of bus ven-
tilation. It is however difficult to defend that the Knitting Bus campaign influences 
ventilation. An explanation could be that the weather conditions were different on the 
days the questionnaires were answered. The same applies to leg room and space; it is 
well possible that a new interior design and higher seat comfort in buses leads to a feel- 
ing of a more spacious environment, but on the other hand the number of passengers 
might just have been lower on the day of the after questionnaire.

7.3.8 Process evaluation

The following measure barriers and drivers were discovered during the evaluation of 
the implementation process evaluation of the Knitting Bus campaign. They were com-
piled with a standardised form which was distributed to the measure stakeholder after 
the campaign in August 2012 (see annex). 

Barrier: Insufficient organisational arrangements – The lack of a common under-
standing and strategic vision on prioritising sustainable transport in Tallinn on a higher 
political level hinders implementing the measure on a broader level reducing the po-
tential impacts of the measure

Barrier: Insufficient involvement and awareness of policy key stakeholders – This 
reduces the impact of the measure, because strong support from politicians and of-
ficials would have helped to increase the visibility of sustainable transportation by 
operating the knitting bus. This has led to delays in signing agreements important for 
measure implementation.

Driver: Involvement and communication – The positive feedback from public trans-
port users, city officials and other cities on the knitting bus has increased the motiva-
tion of the initiators to plan new activities to promote sustainable transport. As a 
result, the idea came up to develop a marketing strategy which compiles all single 
marketing activities in a document.

The barriers and drivers lead to the following planned activities:
Organisational arrangements and involvement – Following the delay in creating a mar-
keting and communication strategy for sustainable transport additional members were 
added to the team preparing the document. This speeded up the process of drafting 
the strategy paper.
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Involvement and communication – New campaigns and activities were planned based 
on positive experience and feedback from the Knitting Bus campaign. Special atten-
tion was placed on involving key stakeholders more thoroughly in the implementation 
process.

7.3.9 Results exploitation

The objective of the Knitting Bus campaign was to draw the attention of people to 
public transport and to make public transport more attractive in general. Since the 
campaign was only implemented in one bus it is difficult to make statements on these 
objectives. 

The questions would therefore be: If people’s attention was only drawn to this 
one bus, can we say that the measure was successful? Certainly, the measure could 
be up-scaled and applied to more busses, but would this attract more people to public 
transport? How much would it cost to furnish more busses and would the costs be 
justified by greater acceptance of public transport as an effect? Moreover, what are the 
long term effects of these and similar campaigns? Will they result in lasting increased 
acceptance, or will the effects only be temporary?

Further exploitation of the campaign requires careful deliberation on these ques-
tions. As such, it is difficult to say if and where this campaign might be successful in 
terms of transferability or if an up-scaling would have the desired effects.

7.3.10 Appraisal of the evaluation approach

The change in attitudes on ventilation and leg room show the benefits of having a 
control group. A before-and-after survey of passengers on busses without knitting on 
comparable bus lines in the same region might reveal explanatory factors for yielded 
results of the ‘Knitting Bus’ campaign and put results in the right perspective.  

Besides this, awareness of public transport has not been measured properly be-
cause only bus-passengers have been addressed with the questionnaire. A logical step 
would have been to ask non-public transport users if the new design of the outside of 
the bus changed their mind about using public transport services. It also might have 
been interesting to interview those who were knitting for the buses. Their affiliation 
to public transport is likely to increase in a larger extend than the ones who were just 
using and seeing it.

It should be remembered that the Knitting Bus campaign was part of an integra-
ted awareness strategy for public transport. The goal was to increase the modal share 
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Figure 7–13: Distribution of travel purpose among bus users in the before-and-after sample.

of public transport and light transport choices by 10%. As this evaluation only covers 
the Knitting Bus and only those on the bus were surveyed, it is not possible to say how 
much or in which way this measure has contributed to achieving this general goal. 

7.3.11 Conclusions

The Knitting bus campaign has received a lot of positive feedback from voluntary knit-
ters, passengers and guests of Tallinn including members of the CIVITAS network. It 
encourages organising similar campaigns on different public transport modes, in other 
cities and countries.

The challenge for Tallinn is to capitalise on these results, understand where change 
is possible, and follow-up with messages to reinforce the improved perceptions of the 
bus environment: cleanliness, comfort, space, etc. It proved that improvements on the-
se aspects can change the perception of the bus services in general.

This type of campaign can be more successful if it is part of a larger strategy to 
change behaviour. Tallinn should build on this success with a follow-up campaign that 
maintains the momentum and reinforces the image of the bus company as one that 
understands and cares about its customers and is not afraid of doing something out of 
the ordinary. This requires additional focus on organisational elements and stakeholder 
involvement and communication and a deliberation on exploitation questions.

7.3.12 Annex

Supplementary information to the evaluation
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Figure 7–14: Distribution of user frequencies among bus users in the before-and-after sample.

Public Transport Customer Survey

This survey is aimed at finding out your options on the public transport provision. 
Please help us surve you better by telling us about the service you have received. 
We would really value your views and hope you are able to spend two or three 
minutes completing this survey. Please return the completed survey to a crew 
member. 
The information collected is completely confidential and is used for statistical 
purposes only.

1. What is the purpose of your journey?

Work

Education

Social/Recreational

Medical reasons

Home

Other

Questionnaire used
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1632. How often do you use the city bus services?

5–7 days a week

3–4 days a week

1–2 days a week

1–3 days a month

Less frequently

3. How satisfied are you with the following elements of the bus survice?

Very 
dissa-
tisfied

Dissa-
tisfied

Satisfied

Very 
satis-
fied

Don‘t 
know

Lighting

Ventilation

Seat comfort

Leg room/
space to move 
around

Cleanliness 
of the seats

Cleanliness 
of the floor

Cleanliness of 
the windows

Behavior of 
other  
passengers

Noise level
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4. How satisfied are you with the following elements of Tallinn city buses in general?

Very 
dissa-
tisfied

Dissa-
tisfied

Neither 
dissatisfied 
nor satisfied Satisfied

Very 
satis-
fied

Don‘t 
know

Price-quality 
ratio

Bus routes

Frequency 
of services

Bus-stop 
locations

Information 
on schedules

Adherence to 
schedules

Level of 
custormer 
service on 
the bus

Types of 
tickets 
available

Security 
und safety 
on buses
Overall 
satisfaction 
with the bus

Very 
dissa-
tisfied

Dissa-
tisfied

Neither 
dissatisfied 
nor satisfied

Satisfied

Very 
satis-
fied

Don‘t 
know
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Security 
and safety 
on buses

Overall satis-
faction with 
Bus Company

5. Gender

Male

Female

6. Age

Under 18

18–29

30–40

41–60

Older than 61

7. Do you have a car available?

Yes

No

8. Could you have used the car today 
but instead chose the bus?

Yes

No

Thank you for the cooperation!

Please return the completed survey to our staff on-board.

Please be so kind as to answer a few questions about yourself.
All information will be treated strictly confidential.
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Reporting period

Measure leader

Name

E-mail

Compiler of the Process Evaluation Form
(Only to be filled in if this is someone other
than the Measure Leader)

Name

E-mail

1 Residents

2 Car drivers/motorists

3 Public transport users

4 Cycle/walking groups

5 Disabled people

6 Commuters

7 Visitors (shops/leisure)

8 Local businesses

9 General public

10 Other, please describe

Process Evaluation Form used 

Part A. General administrative information

It is important to know who the compiler of this form is. Please fill in the answers in 
the boxes below.

Part B. General content information

B1. In your own words, what are the objectives of the measure?

B2. From your point of view, which groups have been targeted with the measure?

There are predefined answers. Please put an ‘X’ in the open box before the number. If 
there are other target groups than the ones mentioned in the table it should be made 
use of line 10 “other”. More than one answer is possible. 

Evaluation Matters.indd   166 06.05.2013   17:34:48



167

No. Barrier field Examples of barriers

1 Political/strategic Opposition of key actors based on political and/or strategic  
motives, lack of sustainable development agenda or vision,
impacts of a local election, conflict between key (policy)  
stakeholders due to diverging believes in directions of solution

2 Institutional Impeding administrative structures, procedures and routines, 
impeding laws, rules, regulations and their application,  
hierarchical structure of organisations and programs

3 Cultural Impeding cultural circumstances and life style patterns

4 Problem related Complexity of the problem(s) to be solved, lack of shared sense of
urgency among key stakeholders to sustainable mobility

5 Involvement, 
communication

Insufficient involvement or awareness of (policy) key 
stakeholders, insufficient consultation, involvement or awareness 
of citizens or users

6 Positional Relative isolation of the measure, lack of exchange with other
measures or cities

7 Planning Insufficient technical planning and analysis to determine 
requirements of measure implementation, insufficient 
economic planning and market analysis to determine 
requirements for measure implementation, lack of user needs 
analysis: limited understanding of user requirements

8 Organisational Failed or insufficient partnership arrangements, lack of leader-
ship, lack of individual motivation or know-how of key
measure persons

9 Financial Too much dependency on public funds (including CIVITAS
funding) and subsidies, unwillingness of the business community
to contribute financially

10 Technological Additional technological requirements, technology not available
yet, technological problems

11 Spatial No permission of construction, insufficient space

12 Other ?????????

Barrier fields and examples of possible barriers:

Part C. Content information for this reporting period

C1. Process barriers

Process barriers are events or overlapping conditions that hampers the process to ob-
tain measure objectives/goals. In the checklist below you will find a number of barrier 
fields and examples of barriers which might have been encountered during the re-
porting period in trying to reach the objectives as given in question B1. 
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No. Specification of barrier  
(max one sentence)

1 Most important barrier

2 Second most important barrier

3 Third most important barrier

Driver fields and examples of possible drivers:

No. Driver field Examples of drivers

1 Political/strategic Commitment of key actors based on political and/or strategic 
motives, presence of sustainable development agenda or
 vision, positive impacts of a local election, coalition between key 
(policy) stakeholders due to converging (shared) believes in 
directions of solution

2 Institutional Facilitating administrative structures, procedures and routines,
facilitating laws, rules, regulations and their application, 
facilitating structure of organizations and programs

3 Cultural Facilitating cultural circumstances and life style patterns

What are the three most important barriers encountered during the reporting period?

Please fill in the number of the barrier field from the checklist above in the open box 
according to importance. Please fill in a specification of the barrier in one sentence. 
This is important to make the barrier more understandable Questions to be answered 
in this part are: Which impact did the barrier have on the process of the measure and 
how did it occur? What exactly happened?

Example: If a (institutional) barrier is described just with “Impeding administrative 
structures, procedures and routines” it is not clear what happened in the city and what 
negative impact this factor had on the measure. It would be better to additionally write 
in one sentence a more specific explanation such as “The new complex legislation of 
procurement for the purchasing of goods and services has caused delays in the process 
of the public tender necessary for purchasing the automatic control system”.

C2. Process drivers

Process drivers are events or overlapping conditions that stimulates the process to 
obtain measure objectives/goals. In the checklist below you will find a number of driver 
fields and examples of possible drivers which might have been encountered during the 
reporting period in trying to reach the objectives as given in question B1.
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1694 Problem related Pressure of the problem(s) causes great priority, shared sense of 
urgency among key stakeholders to sustainable mobility

5 Involvement, 
communication

Constructive and open involvement of policy key 
stakeholders, constructive and open consultation and involve-
ment or citizens or users

6 Positional The measure concerned is part of a (city) program and/or a 
consequence of the implementation of a sustainable vision, 
exchange of experiences and lessons learned with other measures 
or cities

7 Planning Accurate technical planning and analysis to determine require-
ments of measure implementation, accurate economic planning 
and market analysis to determine 
requirements for measure implementation, thorough
user needs analysis and good understanding of user 
requirements

8 Organisational Constructive partnership arrangements, strong and clear 
leadership, highly motivated key measure persons, key measure 
persons as ‘local champions’

9 Financial Availability of public funds (including CIVITAS funding) and 
subsidies, willingness of the business community to contribute 
financially

10 Technological New potentials offered by technology, new technology available

11 Spatial Space for physical projects, experimentation zones

12 Other ?????????

What are the three most important drivers encountered during the reporting period?

Please fill in the number of the driver field from the checklist above in the open box 
according to importance. Please fill in a specification of the driver in one sentence. 

This is important to make the driver more understandable. Questions to be answe-
red in this part are: Which impact did the driver have on the process of the measure 
and How did it occur? What exactly happened?

Example: If a (political) driver is described only with “strong commitment of local 
authorities”, it is not clear to the outside reader which impact on the measure process 
this driver is causing. It is necessary to write in one sentence which local authority or 
person is concerned and what has changed concerning the process of the measure due 
to this commitment. An example is: “The alderman for city development has promoted 
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No. Specification of the activity 
(max one sentence)

1 Most important activity 

2 Second most important activity 

3 Third most important activity 

Checklist of activity fields and examples of possible activities:

No. Activity field Examples of activities

1 Political/strategic (Co-)development of vision on sustainable development or sus- 
tainable mobility, (Co-)development of a program towards 
sustainable development or sustainable mobility, discours with 
key stakeholders (politicians etc) about the sustainability 
problems to be solved.

2 Institutional Analysis of and/or proposals to change impeding rules, structures,
legislation, organisational structures etc.

3 Cultural Facilitating cultural circumstances and life style patterns.

4 Problem related Thoroughly analysing problems towards sustainable mobility to 
be solved, activities to explain the pressure of the problem,  
all activities towards sharing the sense of urgency among key 
stakeholders to sustainable mobility.

5 Involvement, 
communication

Consultation of target groups by workshop, conference, focus 
group, expert meeting, face-to-face interviews or questionnaires, 
telephone interviews or questionnaires or web based question-
naires, public awareness campaign about the sustainability prob- 
lems to be solved, bringing together key stakeholders to dis- 
cuss the sustainability problems to be solved (sharing different 
viewpoints), public awareness campaign about the measure 
through media activities, involvement of key stakeholders (politi- 
cians etc) in the measure.

the measure in such a way that also business became interested in the measure and 
this now company XXX is an principal partner”

C3. Activities

Activities are actions taken by one or more measure partners to handle the barriers and/ 
or to make use of the drivers to reach the measure objectives. In the checklist below 
you will find a number activity fields and examples of possible activities taken during 
the reporting period to overcome the barriers or to make use of the drivers.
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No. Specification of driver 
(max one sentence)

1 Most important driver

2 Second most important driver

3 Third most important driver

6 Positional Put the measure concerned into a running sustainability program
(combined with the strategic actions), activities to exchange
experiences with other measures / cities (workshop, conference, 
focus group etc).

7 Planning Raising or attempting to raise additional ‘time budget’ for the 
measure , (re)conduct the economic and technical planning  
as well as analysis to determine requirements of measure imple- 
mentation, (re)conduct market analysis to determine require-
ments for measure implementation, thoroughly analyzing user 
needs analysis to better understand the user requirements.

8 Organisational Activities to raise the competences of the measure part- 
ners (for example special courses etc), activities to  
raise the motivation of the measure partners (for exam- 
ple extra measure meetings).

9 Financial Raising or attempting to raise additional financial budget for the 
measure, developing a context which is attrac- 
tive to the business community to contribute financially.

10 Technological Raising or attempting to raise additional technical re- 
sources for the measure (all kind of equipment), all 
kind of actions to solve technological problems.

11 Spatial (Attempts) Adjusting the construction permissions, creating 
experimental and /of investment zones / city parts / corridors

12 Other

What are the three most important activities taken during the reporting period? 

Please fill in the number of the activity field from the checklist above in the open box 
according to importance. Please bare in mind that there should be a link between the 
barriers and drivers as mentioned before. Please fill in a specification of the activity in 
one sentence. This is important to make the activity more understandable. Example: 
The (political) driver is a strong political commitment in the participation in the cam-
paign to raise awareness for sustainable mobility. The (involvement) activity taken (to 
make use of the driver) may be described as: “Involvement of committed politicians 
in the awareness raising campaign activities such as: Conferences, Meetings, Public 
discussions”.
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Part D. Any other comment

If you have any other comment you can note this below. If there are any ambiguities in 
the previous parts of the form, it is advisable to make use of this box for explanations. 
This might be for instance be applicable if there are mentioned several barriers in part 
C1 but no actions taken by a measure partner to overcome them in part C3. Why have 
there been no actions taken?

THANK YOU VERY MUCH FOR YOUR COOPERATION
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Activities related to barriers and drivers 3.3
Audit 1.1, 1.5

Backup 2.6.1
Barriers to the implementation 4.2.5
Baseline 1.3.1, 2, 2.1, 2.3, 2.4, 3.1, 5.2 
Business-as-usual (scenario) 7.1.6

Cause-and-effect chain 2.2, 2.3, 2.4.2, 4.2.5, 
4.3.2 

Chart 2.6.1, 2.6.2
Pie chart 4.1.1
Line chart 4.1.1
Code plan 2.6.1
Coding 2.5.2, 2.6.3 
Control group 2.4, 7.1
Correlation 2.6.2, 2.6.3, 4.1.1, 4.3.2, 6.2
Cross-site evaluation 2.3, 4.3.2

Data
Data analysis 2.5, 2.5.5, 2.6, 2.6.2, 2.6.3, 2.7  
Database 2.5.6, 4.3.2, 7.1.3
Data collection 1.3.1, 2, 2.4, 2.5, 3.4, 4.2.2, 6.2,

7
Data entry 2.7, 2.6.1
Data interpretation 2.7, 4.1.1
Data presentation 2.5.1, 2.5.5, 2.6, 2.6.3
Drivers to the implementation 7.2.9

Evaluation
Ex-ante evaluation 1.3.1, 2, 4.2.2, 4.3.2
Ex-post evaluation 1.3.1, 2.3 
Impact Evaluation 1.3.2, 2, 4.2.5, 4.3.2, 5.2, 

6.1, 7
Process evaluation 1.3.2, 2, 2.5.1, 2.7, 3, 4.3.2, 

5.2, 7.1, 7.2, 7.3 

Focus group 2.5.3, 2.6.3, 3.4.3, 7.3.12

Histogram 4.1.1
Null Hypothesis 2.6.2, 7.3.6

Impact 1.2, 1.3.2, 1.5, 2, 3.1, 3.2, 3.4.3, 4, 4.2.1,  
4.2.2, 4.2.5, 4.3, 5.2, 6, 7

Indicators 1.3.1, 1.5, 2, 4.1.1, 4.2.4, 4.3.2, 5.1,
5.2 

Learning history workshop 3.4, 7.2.9
Level of significance 2.6.2

Monitoring 1.3.1, 2, 2.3, 2.4, 3.1, 3.4 
Objectives 1.3.1, 2, 3.2, 3.4, 4, 4.1, 4.2.2, 4.3.2, 

5.1
Packaging 4.3.2, 7.3.2
Panel 1.5, 2.4.3, 2.5.2, 4.1, 7.2.3  

Reporting 1.3.1, 3.4.3, 4, 4.1, 5.2
Result presentation 4.1
Risk 1.5, 2.5.2, 2.5.5, 3.4.1, 3.4.3, 4.2.3, 6.2

Sample
Sample size 2.5.1, 2.5.2, 2.5.7
Random sample 2.5.6, 2.6.2
Scale 2.4, 2.5.2, 2.5.6, 4, 5.1, 2.6 
interval scale 2.6.1, 4.1.1
nominal scale 2.6.1
ordinal scale 2.6.1
Scatter plot 4.1.1
Stakeholders 1.2, 1.4, 2.7, 3.1, 3.2, 3.4.2, 5.2, 

5.3
Standard deviation 2.6.2
Statistics  2.5, 2.6, 4.1.2, 4.2.5
Surveys 2.3, 2.4, 2.5, 4.2.5, 7.3 

Contingency table 2.6.1, 2.6.2 
Pre-test 2.4.1, 2.4.4, 2.5.2, 2.5.5
Text analysis 2.5.1
Transcript 2.6.3, 7.1.13
Transferability 1.2, 1.3.2, 4.2.1, 4.3
Triangulation 2.5, 2.7

Up-scaling 4

Variance 2.5.7, 2.6.2, 7.3
Verification 1.1, 1.3.1, 2, 2.6

8 Index
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1759 List of useful evaluation literature
9.1 Evaluation literature

European Commission: EVALSED – The resource for the evaluation of socio-economic 
development. Bruxelles, 2008. http://ec.europa.eu/regional_policy/sources/docgener/
evaluation/evalsed/downloads/guide2008_evalsed.pdf.

Evalsed consists of two main parts:
THE GUIDE and three SOURCEBOOKS. The GUIDE is designed primarily for decision-
makers – specifically those who design and manage evaluations in order to enhan-
ce decision making on socio-economic development policies. The SOURCEBOOKS 
(available only online) are of particular interest to practitioners and those wishing 
to impart or acquire evaluation skills.

European Commission: Evaluating EU activities – A practical guide for the Commission 
services. Bruxelles, 2004. 
http://ec.europa.eu/dgs/secretariat_general/evaluation/docs/eval_activities_en.pdf. 

This guide provides guidance on all kinds of evaluations whether ex-ante, interim  
or ex-post evaluation and whether they concern expenditure programmes or po- 
licies but is mainly directed to large-scale, EU-funded activities. 

W. K. Kellogg Foundation: Evaluation Handbook – Philosophy and Expectations. Battle 
Creek (MI), 2004. 
http://www.epa.gov/evaluate/pdf/eval-guides/evaluation-handbook.pdf 

This handbook provides a framework for thinking about evaluation and outlines a  
blueprint for designing and conducting evaluations, either independently or with  
the support of an external evaluator/consultant. It is written primarily for project  
directors who have direct evaluation responsibilities.

9.2 Evaluation resource web sites

There is a variety of web sites with a comprehensive selection of evaluation resour-
ces, including guides, tools, trainings, links to other evaluation web sites, international 
associations and organisations, internet discussion groups, etc. The following list is a 
sample and the sites were last accessed in January 2013: 
The Evaluation Center: Evaluation Checklists. Western Michigan University, 2011. 
http://www.wmich.edu/. 
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Evaluation Portal. 2011. www.evaluation.lars-balzer.name/. 

EvaluationWiki.org: A public compendium of user-defined terms and other monitoring 
and evaluation information. 2011. www.evaluationwiki.org. 

IFRC Monitoring and Evaluation web page. 2011. www.ifrc.org/MandE. 

National Science Foundation (NSF): User-Friendly Handbook for Mixed Method Evalu-
ations. 2011. http://www.nsf.gov/pubs/1997/nsf97153/start.htm.

OECD/DAC (Organisation for Economic Co-operation and Development/Development 
Assistance Committee): Evaluation of Development Programs web site. 2011. http://
www.oecd.org/dac/evaluationofdevelopmentprogrammes/.

Resources for Methods in Evaluation and Social Research web site. 2011. http://gso-
ciology.icaap.org/methods/, including a series of user-friendly beginner guides, http://
gsociology.icaap.org/methods/BasicguidesHandouts.html.

UNDP Evaluation web site. United Nations Development Programme – Evaluation. 
2011. http://www.undp.org/eo/.

UNEG (United Nations Evaluation Group) Evaluation Resources web site. 2011. www.
uneval.org/evaluationresource/index.jsp?ret=true.

UNICEF (United Nations International Children’s Emergency Fund): Web site & Exter-
nal Links for Evaluation and Lessons Learned. 2011. www.unicef.org/evaluation/in-
dex_18077.html.

MaxSumo: Guidance on how to plan, monitor and evaluate mobility projects. 2009. http://
www.mobilitymanagement.org/index.phtml?Main_ID=2174&ID1=2359&id=2359. 

PROSPECTS – Procedures for Recommending Optimal Sustainable Planning of European 
City Transport Systems: Deliverable No. 2 – Evaluation Tools. January 2002. http://
www.ivv.tuwien.ac.at/fileadmin/mediapool-verkehrsplanung/Diverse/Forschung/Inter-
national/PROSPECTS/D2v6web.pdf.
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1779.3 Data collection and analysis methods 

Field, Andy: Discovering Statistics Using SPSS. 3rd edition, Sage Publications, London, 
2009. 
Gonick, Larry; Smith, Woollcott: Cartoon Guide to Statistics. HarperCollins Publishers, 
New York, 1993. 

Griffith, Arthur: SPSS for Dummies. 2nd edition, Wiley Publishing, Indianapolis, 2010.

Griffiths, Dawn: Head First Statistics. O’Reilly, Sebastopol, 2009.

Hand, David J.: Statistics – A Very Short Introduction. Oxford University Press, Oxford, 
2008. 

Khan Academy: Free collection of micro lectures on video.
http://www.khanacademy.org/.11) Takahashi, Shin: The Manga Guide to Statistics. No 
Starch Press, San Francisco, 2009.

Rumsey, Deborah: Statistics II for Dummies. Wiley Publishing, Indianapolis, 2009. 

Rumsey, Deborah J.: Statistics for Dummies. 2nd edition, Wiley Publishing, Indianapolis, 
2011.

Schmuller, Joseph: Statistical Analysis with Excel for Dummies. 2nd edition, Wiley Pu-
blishing, Indianapolis, 2009.

Statistics for the Terrified: Tutorial on statistic (for charge). 
http://www.conceptstew.co.uk/PAGES/home.html. 

Stat Trek: Free online tutorials on statistics and matrix algebra. http://stattrek.com/.

9.4 Links to helpful software

Statistics for the terrified:
http://www.conceptstew.co.uk/PAGES/home.html.

Statistical Analysis with IBM® SPSS® Statistics: 
http://www-01.ibm.com/software/analytics/spss/.

Statistical Analysis with SAS/STAT® Software: 
http://www.sas.com/technologies/analytics/statistics/stat/. 
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Statistical Analysis with Stata® Software:

http://www.stata.com/. 

Statistical Analysis with R:
http://www.r-project.org/. 

Statistical Analysis with Microsoft Excel:
http://www.microsoft.com.

Qualitative Analysis with Kwalitan: 
http://www.kwalitan.nl/engels/index.html.

Qualitative Analysis with Nvivo:
http://www.qsrinternational.com/products_nvivo.aspx.

Qualitative Analysis with Hyperresearch:
http://www.researchware.com/products/hyperresearch/download.html.

Qualitative Analysis with MAXQDA:
http://www.maxqda.de/.
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