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Preface

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 Clty - 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 | (2002-2006) and CIVITAS Il (2005-2009). The third
programme, CIVITAS PLUS (2008-2013), is about to come to an end and will be follo-
wed by CIVITAS PLUS 11 (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 1),
GUARD (CIVITAS 11) 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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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 Velazquez (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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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



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

e 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



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:

e better understand public spending,

e 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 | 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

Measure
Ex-ante o Project — Ex-post
evaluation preparation evaluation
Baseline Ex-post Ex-post ‘
T evaluation evaluatmn

Data collection and management

—

Figure 1-1: Arrangement of evaluation.



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 | 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).



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



20

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 | began to read this book | thought, why did not | 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.

SO \ CAN WRITE DOWN ... THE EVALUATION
NEWS LETTER |3 PUT To GOOD USE ?

Pl (N Y
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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



What this book will do will not do
demonstrate that evaluation is a useful substitute project specific guidelines
task
demonstrate that evaluation provide information on how to assess
can be learned by everyone European added value
present examples that illustrate the comment on specific evaluation
evaluation process through all stages structures within European projects

focus on small urban projects (CIVITAS-like consider peculiarities of infrastructure projects
measures)

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

21



22

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.



2 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 | 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 | clearly define the objectives? And
how can | 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

23



24

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.

Measure Impact evaluation steps
{ 1 ldentify high level and measure specific objectives }
... planning { 2 Identify achievable objects at the measure level }
{ 3 Reflect on cause and effect relations J
[ 4 Select relevant indicators }
{ 5 Select evaluation design and methods of data collection J
[ 6 Collect before-data J
= \l
:{ 7 Analyse before-data + discuss results }.
- ",—
:{ 8 Interpret results L
<. —7
... implementation
P . / [ 9 Collect ex-post-data (data set I, II, Ill, ...)
... operation
[ 10 Analyse ex-post-data and compare it to before-data }
[ 11 Interpret results }

Figure 2-1: Steps of impact evaluation.



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

25



Elements to measure effects

26
Resources you need for the measure
Input
Direct products of the measure
Output
Indirect, more long term occurences
Outcome
Outcome less estimated effect of what would have
Impact happened anyway

Figure 2-2: Definition of input-output-outcome-impact.

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.

PEFINING GOAL AND SCOPE




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 Taken the achieved influence on the

what to be achieved concretely and are
therefore well-defined and understandable?

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

share of home-school-trips, it is
specified clearly which kind of trips
between school and home are meant.

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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28 Achievable - Are your set objectives
achievable?

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?)

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

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.

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?

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.

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.



2.2 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

CAUSE -AND-EFFECT CHAIN
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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.

Vehicle speed l
School Safety
. S !
surroundings (perception)
1 Traffic flow
Road Safety Label School curriculum lai=rone:s Public space
choice
Air quality
Parent
involvement
l Noise
Child development Health

Figure 2-4: Cause-and-effect chain for the Utrecht Road Safety Label.

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



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).

Vehicle speed

[

School Safety
. —_— .
surroundings (perception)

1

Road Safety Label School Transport mode
curriculum choice
Parent
involvement

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).

+ less affected by accidents, lower accident risk, higher road safety
+ encouraged to do the school-home-trips on their own (by bike or foot), more
Pupils responsibility for themselves, less dependent on their parents
- assuming the habit that car drivers behave considerably outside the school
surroundings

+ perception of higher road safety

Teachers (- more responsibility for transport education)
+ more reflective car use
+ time savings (for work and finally more free time for their children in the

Parents afternoon/evening)
- less control over their children, uncertainty/fear, if their children got to school
safely
. + lower accident risks for themselves, especially for their children
Residents

- more regulated, slower traffic

(school surroundings) | _ less affected by pollutant emissions, higher quality of life

Other car drivers | + pay more attention towards pupils, more awareness of school and pupils, less
(passing school accident risks
surroundings) - confused about unknown, regional markings and street signs

+ improves its image by successful implementation

Administration - has to pay for the project funding

Figure 2-6: Effects by Stakeholder groups - Utrecht Road Safety Label.

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.



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).
e 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:

Specific Objective Indicator Description of Indicator

"To increase the Perception of safety Change in perception of
satisfaction about the road road safety among teachers,
safety in primary school pupils and parents

areas among children, their
parents and teachers by 30%"

"“To reduce the Safety Numbers of accidents
number of accidents with with children involved in
children involved in the the school area and the
surroundings of schools"” surrounding residential areas
"To reduce the share of Modal split Average percentage for
home-school-trips by car in school-home trips for each
favour of cycling and mode

walking by 5%"

Table 2-1: Effects by stakeholder groups - Utrecht Road Safety Label.

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



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.

"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 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
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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 Itd.,
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)

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
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Figure 2-7: Baseline and business-as-usual scenario.

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.
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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

e experimental designs with a control group

e experimental designs without a control group

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



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.

Further readings

Bhattacherjee, Anol: Re