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IV.

Summary

The local residents are nowadays more assertive and possess, a better juridical background.
This is because of a better education and the size of the personal network. The result of this
change is noticeable for infrastructure projects in the way how they are dealing with
residential stakeholders. Also stakeholders in the vicinity of the infrastructure projects have
become more actively in expressing their feelings about possible impacts which they have
when the construction starts or regarding the look of the project design (Peletier & Post,
2009). Those feelings are related to the infrastructure project during the execution phase.
Also the different roles within an infrastructure project have changed. The infrastructure
client is moving the responsibilities of the design to the contractor, which is also called
integrated contracts (Molenaar, Songer, & Barash, 1999). Therefor the contractor is
nowadays earlier responsible for stakeholder management at an early point during the
project. Those changes are resulting in a new way of stakeholder management, the Social
environmental management.
Social environmental management is dealing with the different stakeholders in different
ways. The society stakeholders will be management by using the approach of Mutual Gains
(MGA). This approach is based on a Win-Win situation and therefor openness in the whole
process, also about possible problems, will be discussed with everyone. This process is
different from stakeholder management, where each stakeholder (group) will have different
ways of dealing with them and the contractor is approached for the execution phase of an
infrastructure project. The contractor will do everything to implement the clients’
requirement laid down in the contract. So informing those stakeholders is important in order
to use the MGA. The different society stakeholders are informed about what will happen
during the execution, but sometimes those activities are causing irritation for the society
stakeholders. The society stakeholder will them make a notification in order to get an
answer on how to reduce the irritation. All of those notifications will be registered in a so
called notification register that is required by integrated contractors (Remmersbouwgroep,
n.d.). In addition to this, satisfaction measurements are held by the residents in the vicinity
and road users about their perspective of the construction phase. For this research the
society stakeholders (residents, road users and road administrator) during the execution
phase of an infrastructure project are chosen to examine what can be expected about
society stakeholders’ notifications and satisfaction.
This research consist of two models which analyze the stakeholders’ notifications and
satisfaction. The society stakeholders’ prediction models regarding notification offers
infrastructure contractors a way to determine what type of notifications, reporter of the
notifications, way a notification will be entered, in which season and the amount of
communication tools that are needed to prevent the notifications. This model is based on
project characteristics and the notifications that are registered since 2011 by infrastructure
project of construction company X. With this model it is possible to take additional measures
in order to prevent some type of notifications in a certain season or to manage a reporter
that it is making a notification with a certain communication tool. Notifications will tell the
infrastructure contractor about issues that are important for the surrounding. Because more
integrated contracts are used within infrastructure projects the client wants an environment
that is satisfied during the execution phase and no issues will occur. In order to measure how
the environment is changed during of the execution phase of an infrastructure project
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satisfaction measurement will be held. This measurement will ask the residents and road
users (society stakeholders) about how satisfied they are during the construction in general
but also regarding the communication with the contractor and if they experience traffic
congestion or construction nuisances. With this data a prediction model for satisfaction can
be made during the construction phase of a regional through-pad or a current path road
(second model). This model is based on respondents characteristics of residents and road
users.
The models are based on existing data which has been collected in the past and saved to
show the infrastructure client how well the organization dealt with the society stakeholders
during the execution phase. Both models are validated by interviewing different
environmental managers who dealt with society stakeholders’ notifications and satisfaction
in the past. However, valuations are no rocket science and therefore subjectivity cannot be
excluded. The society stakeholders’ notifications model has also been tested with a case
study. The results from the original notification register is more or less the same as the
outcome of the model. For the society stakeholders’ satisfaction a test case cannot be used
for validation because the model itself is based on two projects with several measurement
moments. This is due to the fact that society stakeholders’ satisfaction measurement is a
new tool within the stakeholder management including social environmental management.
At the moment stakeholder management is changing due to changes in forms of contract
and the surrounding of the infrastructure projects. These changes provide different input on
social environmental management for every single project. If more data will be collected the
society stakeholders’ notifications and satisfaction models will give a better prediction for
projects in the Netherlands. This will ensure that better measures will be taken in order to
reduce the nuisances in advance of the execution.
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V.

Samenvatting

De omwonenden zijn tegenwoordig steeds mondiger en juridisch onderlegd. Dit ligt aan het
beter wordende onderwijs en het persoonlijk netwerk van mensen dat als maar groter
wordt. Deze verandering is merkbaar bij de uitvoering van infrastructurele projecten bij de
omgang met de omwonende stakeholders. Deze stakeholders maken duidelijker kenbaar
wat voor impact en gevoel infrastructurele werkzaamheden hebben op hun dagelijks leven.
Maar ook het eindresultaat is van belang voor de omwonende stakeholder(Peletier & Post,
2009). Deze gevoelens zijn voornamelijk gebaseerd op de uitvoerende periode omdat dan de
minste hinder wordt ervaren voor deze groep stakeholders. Deze verandering is ook de rede
geweest dat de contractvormen zijn aangepast. De opdrachtgever wil minder
verantwoordelijkheden hebben wat betreft stakeholder management (traditionele
contractvorm) en daardoor zal de opdrachtnemer/aannemer deze op zich nemen en de
opdrachtgever op de hoogte stellen van de stand van zaken. Deze contractvorm wordt ook
wel integreerden contractvormen genoemd (Molenaar et al., 1999). Tegenwoordig zal de
opdrachtnemer/aannemer eerder betrokken worden in het ontwerpproces. Deze
verandering resulteert in een nieuwe vorm van stakeholder management,
omgevingsmanagement.
Omgevingsmanagement houdt zich bezig met de omgang van verschillende stakeholder. De
omgang met maatschappij stakeholder worden gedaan via de benadering van Mutual Gains
(MGA). Deze benadering is gebaseerd op het Win-Wim principe en om dit te kunnen creëren
moeten een open houding tijdens het gehele proces zijn. Hierdoor moeten de verschillende
partijen over alle (mogelijke) problemen kunnen praten en discussiëren met iedereen. Deze
procedure is anders dan bij stakeholder management want hier wordt per stakeholder
(groep) gekeken naar de (mogelijke) problemen en hoe dit op te lossen is. Hierbij staat het
volgen van het contract centraal voor de opdrachtnemer/ aannemer. Onderdeel van MGA
benadering is het informeren van alle stakeholders over de werkzaamheden die gaan volgen
en wat dit voor hen betekend. Mogelijk kan er tijdens de uitvoering voorkomen dat de
geïnformeerde stakeholders toch nog hinder ervaren. Bij het informeren van de
stakeholders is ook vermeld hoe deze stakeholders in contact kunnen komen met de
opdrachtnemer/ aannemer en de hinder die ze ervaren kunnen uiten. Dit wordt ook wel
melding genoemd die zal worden geregistreerd door de opdrachtnemer/ aannemer die het
register zal overhandigen aan de opdrachtgever (Remmersbouwgroep, n.d.). Op deze manier
kan de opdrachtgever zien hoe de opdrachtnemer/aannemer omgaat met de stakeholders.
Met het meldingenregister kan een inschatting gemaakt worden over de issues die spelen in
de omgeving maar dit geeft een vertekend beeld van de tevredenheid van de stakeholders.
Deze tevredenheid wordt gemeten bij de omwonende van het infrastructuur project en de
weggebruikers. Dit onderzoek zal zich focussen op de maatschappij stakeholders
(omwonenden, weggebruikers en wegbeheerders) tijdens de uitvoerende fase van een
infrastructuur project om te achterhalen wat er verwacht kan worden voor het type melding
en het tevredenheidscijfer.
Dit onderzoek bestaat uit twee modellen die de stakeholder meldingen en tevredenheid
kunnen voorspellen. Het voorspellingsmodel voor maatschappij stakeholders bij
infrastructuur projecten geeft aan wat voor type meldingen, welke melder een melding
maakt, hoe deze melding gemaakt word, welk seizoen de meldingen verwacht worden en
het aantal communicatiemiddelen dat nodig is om te voorkomen dat deze meldingen
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gemaakt worden. Deze uitkomst is gebaseerd op project karakteristieken en het melding
register dat is bijgehouden sinds 2011. Met dit model kun je een voorspelling doen over wat
een omgevingsmanagers te wachten staat en hierop vooraf te kunnen anticiperen. Deze
meldingen kunnen aangeven wat er speelt in de omgeving van een infrastructuur project. De
informatie wordt gedeeld met de opdrachtgever waardoor die ook inzicht krijgt. Dit is
onderdeel van de geïntegreerde contractvormen waarbij ook nog eens gevraagd kan worden
om een tevredenheidsonderzoek. Dit onderzoek zal de verschillen aantonen hoe tevreden
de stakeholders zijn voor, tijdens en nadat de werkzaamheden zijn uitgevoerd (tweede
model). Dit onderzoek wordt gehouden onder de omwonende en weggebruikers. Tijdens dit
onderzoek wordt ook gekeken naar hoe tevreden de stakeholders zijn over de communicatie
tussen de opdrachtnemer/ aannemer en de stakeholders, de ervaring van verkeershinder of
bouwhinder. Dit allemaal samen resulteert in een voorspellingsmodel voor de tevredenheid
bij een gebiedsontsluitingsweg of snelweg. Aan de hand van specifieke gegevens van iedere
respondent kan er onderscheid gemaakt worden.
Beide modellen zijn gebaseerd op bestaande data, dat is verzameld in de afgelopen jaren om
aan te kunnen geven aan de opdrachtgever hoe de organisatie is omgegaan met de
stakeholders tijdens de uitvoerende fase. Deze modellen zijn aan de hand van interviews
met verschillende omgevingsmanagers gevalideerd, die te maken hebben gehad met
meldingen en tevredenheidsonderzoeken. Maar validatie wordt niet gezien als een moeilijk
onderdeel als men kan spreken vanuit eigen ervaring waardoor subjectiviteit niet kan
worden uitgesloten. Na de validatie kan het meldingsmodel getest worden aan de hand van
een test case. Deze test case toont aan dat de voorspellingen van het model bijna
overeenkomen met de werkelijkheid. Het is niet mogelijk om een gelijksoortige test uit te
voeren voor het tevredenheidsmodel omdat er op dit moment maar twee projecten met
verschillende
tevredenheidsmeldingen
bestaan.
Dit
komt
doordat
de
tevredenheidsmetingen een nieuwe ontwikkeling is bij omgevingsmanagement.
Op dit moment is stakeholder management aan het veranderen doordat de contractanten
en de stakeholders in de omgeving van infrastructuur projecten veranderen. Deze
verandering zorgt voor een steeds nieuwe kijk op omgevingsmanagement. Hoe meer data
verzameld wordt hoe nauwkeuriger de voorspellingsmodellen voor stakeholder meldingen
en tevredenheid in Nederland zullen worden. Dit zal ertoe leiden dat vooraf aan de
uitvoering een beter advies gegeven kan worden over welke maatregelen de hinder
verminderen.
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VI.

Abstract

Throughout the last year’s stakeholder management has changed from an actively involved
role of the infrastructure client during the execution phase towards the contractor who is
dealing with the society stakeholders (residents, road users and road administrator). This
change happened due to the fact that the responsibilities for the design and stakeholders
lays with the contractor nowadays for infrastructure contracts. The change from the
traditional contract to the integrated contract is the reason for this is change. Within
traditional contracts the infrastructure clients has an overview about what the issues in the
surrounding of a infrastructure project. The infrastructure clients wants to keep this
overview even when the responsibilities are changed. Therefor a so called notification
register is build. This register is a document with the information about the different types of
notifications, reporter, how notification been entered and the date of notification. This
information is been saved for the past eight years but never has been analyzed. Using the
Bayesian Belief Network methodology a prediction can be made about different
communication tools that are needed to prevent the notifications that will occur in the
Netherlands. In addition, satisfaction measurements are held by the residents in the vicinity
and road users about their perspective of the construction phase. The satisfaction in for the
total construction project, communication, traffic congestion and the experience of
construction nuisances will give the contractor a good overview on society stakeholder
satisfaction by infrastructure projects. With this overview better measurement can be taking
in order to reach better scores. With both models a prediction about stakeholders
notifications and satisfaction can be made and this ensures that society stakeholders will be
more pleased during construction projects what will result in a satisfied client.
Keyword: Social environmental management; infrastructure projects; society stakeholder;
notifications; satisfaction; predictions; Bayesian Belief Network
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1

GENERAL INTRODUCTION

In this introduction, first the research context will be discussed. After that, the area of the
main problem will be specified in the problem definition. Next, the main research question
with associated sub-questions will be elaborated on. Finally, the research design will be
explained and thereafter the expected results will conclude the chapter.

1.1 RESEARCH CONTEXT
This research will focus on the infrastructural project that takes place in the urban area
development. This means transformations of a port and industrial areas, industrial renewal,
development of new residential areas, just to list a few (Franzen, Hobma, Jonge de, &
Wigmans, 2011). Infrastructural projects are the basic equipment and structures (such as
roads and bridges) that are needed for a country, region, or organization to function
properly (Merriam-Webster, n.d.). The location of infrastructure projects in the Netherlands
involve different and lots of stakeholders. Therefore the interaction with those stakeholder
will be more intense because of the scope of the project. This interaction becomes more and
more important every year. Therefor clients want to achieve a satisfied environment during
the construction period and to reach this goal the contractor has to use different types of
strategies to create public support. To create public support informing and active
involvement are important for the stakeholders. The infrastructure projects are necessary to
solve problems such as congestions, but also maintenance is needed to provide problems in
the future. However residents are often worried about plans that may influence their
residential surroundings, which may trigger so called ‘NIMBY’ i.e. Not In My Back Yard
opposition (Healey, 1997). The influence that these projects have are often related to
construction nuisance. The sights, sounds and detours created by the work irritate easily, but
it's important to keep in mind that the benefits from these projects will be obvious in the
months to come, even if they're not already (Bachofner, 2007). Those irritations can be
mentioned during the project execution by the contractor. In most cases that is a contract
requirement. To illustrated what this means for the Netherlands some numbers need to be
mentioned. In the Netherlands 495 people are living per square kilometer (Eurostat
bevolking, 2014) and the prognoses is that in 2060 around 18 million people will be living in
the Netherlands, which is an increase of 1 million people in almost 50 years (Stoeldraijer &
Duin, van, 2013). This affects the infrastructure in the immediate environment of many
stakeholders, which usually consists of dozens of kilometers. Therefor stakeholder
management becomes more and more important for infrastructure projects.
Therefore the expression ‘Social environmental management (Omgevingsmanagement)’
became known within the Netherlands. In 1988 Han Admiraal wrote for the first time about
environmental management. He wrote that communication with this environment provides
finical incentives because this environment and the project have a relation. This relation will
result in money if the project team is willing to communicate openly with the environment.
After this advice of Admiraal more openness and communication with the environment was
created but this results in a time delay. This delay arise due to the complexity of the projects
and the large number of the interested stakeholders, especially for large infrastructure
projects. Therefor a commission called ‘Elverdingen’ (appointed to the President, Peter
Elverdingen) released there advise on achieving acceleration and quality of decision making
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in infrastructure projects in 2008. The opinion of the committee consists of a number of
recommendations to accelerate procedures, civil service organizations to function better
and to change the legislation. The committee also recommends a new method of decisionmaking for infrastructure project. The main objective is to achieve an acceleration and
quality of decision-making. One of the recommendations of the committee is to start this
decision-making process with a broader exploration phase and conclude this exploration
with a supported preference. This requires a more intensive way of involving environmental
parties in the exploration phase. As a result, the social environmental managers has to fur fill
a more important function over the last several years. This feature is more and more
important according to the commission of ‘Elverdingen’ and ‘Rijkswaterstaat’.
‘Rijkswaterstaat’ wants to be a public-friendly organization for users of (hazardous) roads,
but also towards the parties they work with in the realization of projects. Through this,
‘Social environmental management’ receives more attention and the work field is changing
rapidly. This development is especially applicable to planning studies of projects and
realization phases, since the start in 2008. ‘Social environmental management’ is a new
development that needs an interpretation that has not yet been fully developed, during the
time the commission ‘Elverding’ wrote this report. Therefore knowledge and experience of
the managers need to be exchanged to each other to learn and develop a method. Also
knowledge has to be ensured. Therefore the SOM (Strategisch OmgevingsManagement:
Strategical Environmental Management) method is developed by Marc Wesselink and
Ronald Paul for the “Maasvlakte 2”.

1.2 PROBLEM DEFINITION
After the implementation of SOM the contractors started to create a notification register
(Remmersbouwgroep, n.d.). In this register it is reported about who made the notification,
what is the type of notification and when has this notification been made. This information is
being saved by large infrastructural projects since 2008 but has never been analyzed. This
analysis will help to make the infrastructure clients understand how the contractor dealt
with notification in the past. Also they can show that they are aware of the problem. So in
beforehand more attention can be given to those notification in order to prevent them.
Also stakeholders in the vicinity of the infrastructure projects have become more actively in
expressing their feelings about possible affected they face when the construction start or
how the project design looks like (Peletier & Post, 2009). This expression result in a
satisfaction about the infrastructure project. The satisfaction measurement will express a
general image about the stakeholders’ satisfaction covering residents and road users.
However, what is important in order to improve this satisfaction has not been analyzed.
Stakeholder management is all about the involvement of those stakeholder in the
infrastructure project. If the satisfaction of stakeholders will be measured, this will help to
create public support and a good relationship with stakeholders to avoid problems as
construction delays i.e. due to lawsuits. Those measurement are done frequently to show if
the strategy that is applied is suitable and with the desired result or if this strategy has been
changed.

16

1.3 RESEARCH QUESTION(S)
The research objective is to examine and model a prediction of the different kinds of
notification in the context of project characteristics, as well as to model the relation with
road users and residents regarding their satisfaction.
This leads to the main research question:
“What kind of notification can be expected and which society stakeholder (residents, road
users and road administrator) is making the notification by infrastructure project with
different project characteristics in the Netherlands? And what can be expected from
stakeholders’ satisfaction by different society stakeholders and projects?
The following questions are used as intermediate steps to answer the main research
question:
1. What is stakeholder management? And how is this implemented in infrastructural
2.
3.
4.
5.

6.

projects?
What is a notification and stakeholders’ satisfaction? And how is this part of the
‘Social environmental management’?
What kind of differences are there with notifications? And how to deal with those
differences?
How can stakeholder satisfaction be measured? And how is this related to
stakeholder satisfaction during a construction period?
What can be expected about the type of notifications, ways of making a notification,
reporter of a notification, the time of year a notification is reported by infrastructure
project? And what will be the advice in the implementation of the strategy by using
the communication tools?
What can be expected about the total grade of stakeholder satisfaction,
communication satisfaction, construction nuisances and traffic congestion by
infrastructure projects?

The first four questions will be answered in the literature study. The fifth and sixth will be
answered after the models for stakeholders’ notifications and satisfaction is being made.

1.4 RESEARCH DESIGN
The reflective cycle is considered to be a key element in the accumulation of design
knowledge and is seen to be crucial to the interface of science and design (Heusinkveld &
Reijers, 2009). In this design a problem is the part that start the cycle. From this start on the
regulative cycle will go through different phases (Kumar, 2011):
 Problem
 Diagnosis
 Design
 Implementation
 Evaluation
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This regulative cycle is the basis for this research. This paper will be the start of the process
because the first phase will be explained, the problem definition. In recent years contractors
were required to maintain a notification register (Remmersbouwgroep, n.d.). This register
has always been saved and shared with the infrastructure client but it has never been
analyzed.
After that, in the diagnosis phase a literature review is needed to find out what are the
characteristics, different methodology approaches and society stakeholder (residents, road
users and road administrator) satisfaction are. This information is needed to rewrite all the
existing data, in the design phase. From this data the first part of the model can be created.
Then the data can be analyzed with the Bayesian Belief Network (BBN). This will be done in
the design phase. From this data an expatiation model can be created in the implementation
phase. Whit this model different characteristics of the project will give a prediction about
what kind of notifications can be expected. Also stakeholders in the vicinity of the
infrastructure projects have become more actively in expressing their feelings about possible
affects they are facing when the construction starts or how the project design looks (Peletier
& Post, 2009). This expression results in a satisfaction about the infrastructure project. This
satisfaction measurement will express a general image about the stakeholders’ satisfaction,
both for residents and road users. However, what is important in order to improve this
satisfaction has not been analyzed yet. After a clear representation of the actual problem
the research can proceed to the next phase of diagnosis. This phase exists of the data
collection, such as literature review (Kumar, 2011). A literature review will concisely
summarize the findings that have been emerged from prior research on the subject. The
conclusion of a literature review should represent the writers’ considered judgement about
the prior research, how accurate and complete the knowledge of that subject is and what is
missing in the existing literature.
In phase three, the design phase, a prediction model will be designed based on the findings
of the theoretical background and the data of notification and satisfaction. This model will
be made based on the concept of Bayesian Believe Network (BBN). The fourth phase is
about the implementation of the prediction model. For the validation of both prediction
models interviews with social environmental managers will be held to evaluate the results
that are based on the data. The prediction model for notification will be applied on a test
case to show the effects of the prediction model. The prediction model for satisfaction will
be compared with the literature result that are found. In the evaluation phase, the results of
the implementation phase will be elaborated on and possible modifications to the model are
suggested. Conclusions and recommendations for further research are written in the end.
The whole research model is shown in figure 1.

Figure 1: Research model
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1.5 EXPECTED RESULTS
The expected result is to have a prediction model that can show what to expect within
infrastructure project regarding stakeholders’ notifications and satisfaction. This is a new
model that will give support in one of the first phases of the project to be prepared on what
to expect based on the past. This model can only be used in the Netherlands because ‘Social
environmental management’ is only applicable over here. This way of dealing with
stakeholders ensures stakeholders in the Netherlands to be seen as a high social risk during
the project execution. Therefor the models will be based on characteristics that are
important in the Netherlands. This model can help to prevent curtain stakeholder
notifications or help to reach a higher stakeholders’ satisfaction during the construction
period. Also this information can provide the infrastructure client with some guidance on
how the contractor dealt with ‘Social environmental management’.

1.6 READING GUIDE
This research focuses on the design of a prediction model for stakeholders’ notifications and
satisfaction. This study mainly consists of three parts:
1. Literature review (chapter 3)
2. Design of the prediction model (chapter 4)
3. Conclusion (chapter 5)
The first part, chapter 3 contains the literature review. This chapter provides information
about previous research regarding about stakeholder management and the new way of this,
so called ‘Social environmental management’. Part of this covers management about
stakeholders’ notifications and satisfaction during the execution of an infrastructure project.
Using this chapter, the theoretical sub-questions can be answered and the need of a
prediction model can be confirmed. The way ‘Social environmental management’ is being
implemented in the infrastructure project and how they manage stakeholder notifications
and satisfaction is the input for the Bayesian Believe Network (BBN). In addition, the
provided information is also used for the validation to ask specific and deepening questions
to the interviewees.
The second part of the thesis (chapter 4), is completely focused on the design of the
prediction model for notifications and satisfaction. This chapter answers the more practical
sub-questions about what kind of information is needed in order to construct a model with
BBN. Different steps have been taken before the prediction model was designed. First
variables need to be found about the different characteristics of infrastructure models that
are needed in order to use the prediction model for new projects. After that the notification
and satisfaction data is being restructured in order to use this data. The basis for this
restructured data is the literature and descriptive statistics that is analyzed with SPSS. This
will result in a model that only is based on the data that is found. After that a validation with
social environmental mangers has been held to evaluate the importance of those variables
in relation to the research sub question. After that the model for notifications is applied on a
test cases.
Finally, the third part of this thesis presents the conclusions (chapter 5). By answering all
sub-questions in the different parts of this study the main research question is answered in
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this part. Thereafter, conclusions about this study are made and recommendations for
future research are given.
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2

GLOSSARY

This chapter provides an overview of terms and abbreviations among with a description.
Communication

The act or process of using words, sounds, signs, or
behaviors to express or exchange information or to
express your ideas, thoughts, feelings, etc., to someone
else. The ways of sending information to people by
using technology (a letter, telephone call, etc. (MerriamWebster, n.d.).

Complement

Something that completes something else or makes it
better (Merriam-Webster, n.d.).

Impact

To have a strong and often bad effect on (something or
someone) (Merriam-Webster, n.d.).

Influence

The power to change or affect someone or something :
the power to cause changes without directly forcing
them to happen (Merriam-Webster, n.d.).

Infrastructure project

The basic equipment and structures (such as roads and
bridges) that are needed for a country, region, or
organization to function properly (Merriam-Webster,
n.d.).

Interest

Someone who experiences (positive or negative)
influence or even the ability to influence a specific
organization or a part thereof (Lean Six Sigma Tools,
2016).

Issue

Something that people are talking about, thinking
about, etc.: an important subject or topic (MerriamWebster, n.d.).

NIMBY

Not In My Back Yard (Healey, 1997).

Notification

Something that gives official information to someone
(Merriam-Webster, n.d.).

Power

A relationship among social actors in which one social
actor, A, can get on other social actor, B, to do
something that B would not have otherwise done
(Mitchell, Wood, & Agle, 1997).

Probability

Measurement of how often a particular event will
happen if something is done repeatedly (MerriamWebster, n.d.).
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Question

A sentence, phrase, or word that asks for information or
is used to test someone's knowledge (MerriamWebster, n.d.).

Satisfaction

A happy or pleasant feeling because of something that
you did or something that happened to you (MerriamWebster, n.d.).

Sensitivity analysis

A sensitivity analysis is a technique used to determine
how different values of an independent variable impact
a particular dependent variable under a given set of
assumptions. This technique is used within specific
boundaries that depend on one or more input variables,
such as the effect that changes in interest rates have on
bond prices (Investopedia, n.d.).

Social environmental management Activation, maintain and manage the relationships
between the project and its surroundings, in the service
of the project (Wesselink & Paul, 2010). This is also
called the SOM method.
Society stakeholders

Residents, road users and road administrator (Lean Six
Sigma Tools, 2016).

Stakeholder

A person or group of people who have a vested interest
in the success of a infrastructure project and the
environment within which the infrastructure project
operates (Turner & Simister, 2000).

Urban/integrated area development
The development of a specific (small/large) area
within a town or city or the expansion of town or city,
which generally has an identity of its own, though some
of the cases considered are of large (reginal) size.
(Franzen et al., 2011).
Urgency

The degree to which stakeholder claims call for
immediate attention (Merriam-Webster, n.d.).
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3

THEORETICAL BACKGROUND: “SOCIAL ENVIRONMENTAL” NOTIFICATIONS
AND SATISFACTION OF STAKEHOLDERS

In order to answer research questions one until four a literature study is conducted. The
literature review consists of four parts. It starts firstly with understanding and determining
different groups of stakeholders. Each group of stakeholders indicates also different issues
and strategies for preventing irritation and delays. Secondly the term ‘Social environmental
management’ has been described. This term is used when stakeholders are involved in an
infrastructure project and that their relation with the project must be maintained in order to
prevent irritation that can result in delays or even worse (personal) damage. After that
notification will be explained. The different stakeholders can report to the infrastructure
project organization when they are not satisfied about the project execution which cause
irritations. These reports can also be called notifications. Lastly, the measurement of the
stakeholder satisfaction is described. The stakeholder satisfaction indicates how the project
organization dealt with the notifications and whether the strategy that was determined in
the beginning was effective.
Since the focus of this research is on the execution phase of construction projects it is
reasonable that the scope of this review will be on the execution phase. However, in order
to understand the whole process short introduction is given first at the initiative phase to
determine the relevant stakeholders, issues and strategy.

3.1 STAKEHOLDERS
The development of any major public infrastructure and construction project, from initiation
to the handover of the completed construction, can be controversial and may affect the
many different, sometimes discrepant, interests involved both positively and negatively. The
representatives of these interests are referred to as the projects’ stakeholders (Stefan
Olander, 2007). Stakeholders include those individuals, groups, and other organizations who
have an interest in the actions of an organization and who have the ability to influence it.
There are different types of stakeholders (Lean Six Sigma Tools, 2016; Skills Funding Agency,
n.d.):
1. Interne stakeholders: people and departments within the leading organization
(colleagues). They rely on or use the work you produce. For example: other
departments, employees, managers, shareholders, investors and company itself.
2. Interface stakeholders: stakeholders who function both internally and externally.
They may be customers, clients, suppliers and other key individuals or organizations
who take an interest in or are affected by the work. For example: opinion leaders,
clients, board of directors, trade unions, government (EU/National), local
government, Society (residents, road users and road administrator), consumers
association and schools and academies.
3. External stakeholder: people and organizations outside the leading organization. For
example: government, trade unions, suppliers, media (press), groups/activist,
community, journalists, competitors and key opinion leaders.
This research is focusing on the society stakeholder (interface) because the internal and
external stakeholder have all direct influence on the project. Those stakeholders are needed
during all the phases of the project because they ensure that the execution is possible by
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writing documents or drawing, like risk documentation or realization drawings. The interface
stakeholder face nuisances only during the project execution or afterward. After the
realization those stakeholders will profit from the project but the construction period will
cause problems for them.
Construction projects attract the interest from various stakeholders who express needs and
predictions about the project. These are often in conflict with each other and it is unlikely
that all of them can be fulfilled. The stakeholder management process involves evaluating
the needs and predictions of stakeholders in relation to the main objectives of the project
(Stefan Olander, 2007). An important basis for this evaluation is to identify stakeholders and
issues and to apply a strategy which can be done with different ways of communication.
These four steps can be found in the next sections (3.1.1, 3.1.2, 3.1.3 and 3.1.4)
3.1.1 Stakeholder identification
A project will never start without any knowledge of a project area. This knowledge has to be
found and captured. The first step is the identification of different stakeholders that are
located in the project area or have influence on the project. Every of those stakeholders
faces different issues that need to be addressed. To identify the different kinds of
stakeholders it is important to know in what ways they will differ from each other. According
to Mitchell et al. (1997) stakeholders differ from each other on the stakeholders power to
influence, the legitimacy of stakeholders relationships and the urgency of the stakeholders
claim. Those three attributes can also be named:
1. Power: “A relationship among social actors in which one social actor, A, can get on
other social actor, B, to do something that B would not have otherwise done”
(Mitchell et al., 1997).
2. Proximity:
“Nearness in place, time, order, occurrence, or relation”
(MerriamWebster, n.d.).
3. Urgency: “The degree to which stakeholder claims call for immediate attention”
(Merriam-Webster, n.d.).
Based on the definition of stakeholder attributes of Mitchell et al. (1997) stakeholders can
be classified into eight different categories such as showed in figure 2Figure 2 (Stefan
Olander, 2007). These categories are:
1. Dormant stakeholders possess power to impose their will, but do not have any
legitimate relationship or urgent claim. Their power remains unused (County
Administrative Board, National Government, interest groups, media, etc.).
2. Discretionary stakeholders possess the attribute of legitimacy, but they have no
power or urgent claim. There is no absolute pressure for managers to engage in an
active relationship, although they may choose to do so (interest groups, municipality,
residents, local community board, etc.).
3. Demanding stakeholders possess an urgent claim, but have no power or legitimate
relationship. This is bothersome, but does not warrant more than passing
management attention (interest groups, municipality, etc.).
4. Dominant stakeholders are both powerful and legitimate. It seems clear that the
expectations of any stakeholders perceived by managers to have power and
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5.

6.

7.

8.

legitimacy will matter (municipality, County Administrative Board, National
Government, Local community board, etc.).
Dangerous stakeholders lack legitimacy, but possess power and urgency. They will be
coercive and possibly violent, making the stakeholder ‘dangerous’ (interest groups,
media, etc.)
Dependent stakeholders have urgent and legitimate claims, but possess no power.
These stakeholders depend upon others for the power necessary to carry out their
will (residents, interest groups, municipality, rail road company, etc.).
Definitive stakeholders are those that possess both power and legitimacy. They will
already be members of an organization’s dominant coalition. When such a
stakeholders claim is urgent, managers have a clear and immediate mandate to
attend to and give priority to that claim (municipality, residents, rail road company,
politicians in the municipality, planning officials, etc.)
Non stakeholder for a specific project. It is perceived as having no salience.

Figure 2: Qualitative classes of stakeholders with stakeholder typology (one, two, or three attributes present)

1

The importance of a stakeholder will depend on the needs of the organization and the
extent to which the organization is dependent on that stakeholder, relative to other
stakeholders. The dependent stakeholders have all different impact on the infrastructure
project. Therefore, at any given time, some stakeholders will be more important than others,
concerns and priorities change over time (Mitchell et al., 1997).

1

(Mitchell et al., 1997)

25

3.1.2 Identify the issues for each stakeholder
The different classes of stakeholders needs to be clustered in groups with all the same views
and interest. The purpose of this is, to gain a knowledge of how project decisions affect
stakeholders and how stakeholders affect project decisions in the construction process
(Stefan Olander & Landin, 2005). Stakeholders issues are topics or subjects that are
important for them (Merriam-Webster, n.d.). If the stakeholders with the same issues are
grouped, an overview is created that shows the relative influence that they have on the
decision making process. This enables the leading project organization to have a better
understanding and an explicit discussion of who influences the policy that is made by the
leading project organization (Mayers & Vermeulen, 2005). In the previous section 3.1.1 the
stakeholders have been clustered in groups by means of their own power, proximity and
urgency. In this chapter those groups will be clustered on their view and interests.
First of all the issues for each stakeholder must be defend. For the definition of those issues
the technic of Mayer and Vermeulen (2005) can be used. This technic is called “Influence
Mapping“ and explains what the relations of groups e.g., individuals, government, and civil
society are within policy making. Those maps can be made during sequential time periods to
give a picture of the direction of change in policy, current status and possible future (Sova et
al., 2014). This influence is related to power, proximity and urgency, see chapter 3.1.1.
Another way of influence mapping is from Bourne, Walker and Shelly (2008). This is a simple
concept that extends the concept of an organization chart as mapping people’s position in a
hierarchy to one of their positions as influencer and shaper of ideas and opinion (visualizing
power and influence patters in social networks). The way to track these relationships and
influences would be through normal qualitative research techniques to find out who knows
who, in what context and the strength of the influence. The mapping exercise can be done
for different time periods to track relationships in policy evolution over time. Therefor this
map will change continually and a project manager has to keep attention to this changing
process (Bourne & Walker, 2005).
The tool of Mayer and Vermeulen (2005) compared to the tool of Bourne, Walker et al., does
not visualize the relation between the stakeholders. That is the reason why the tool is
clearer than the tool of Bourne, Walker et al. In this tool more information can be found
about the strength and degree of importance. This indicates how strongly linked the
stakeholder are with each other and the degree how close they are linked with the
project/leading project organization (Walker et al., 2008). The Mayer’s and Vermeulen’s
stakeholder influence mapping methodology is different from the Bourne and Walker
methodology because of 2 reasons. First, focus group settings can be dominated by actors
representing the status quo power regime and, as a consequence, can suffer from
intimidation-induced obedience as manifested through the ‘hegemony of established
norms’. Secondly, the composition of such focus groups is often dominated by central level
policymakers, a group that represents only one part of the policy process and neglects the
inherent multi-level nature of the system (Sova et al., 2014)
More advanced technics of identifying issues is the Stakeholder Circle of Bourne and Walker
(2008), see figure 3. This technic is used to visualize the relation between the interest and
influence. Influence is based on power, proximity and urgency which is a well-established
method of gauging stakeholder influence (Cleland, 1999), see chapter 3.1.1. But this table
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does not provide the differences between individuals and groups. Influence is showed in the
relative closeness of the circles to the policy apex, while relationships (degree of
cooperation/conflict, etc.) are indicated by relative proximity and overlap of the circles. An
individual with weak influence on the project driving power force may have a very deep and
strong influence on another individual or group that may in turn have a very strong influence
on the project power source. These kinds of influences are difficult to visualize from a tool
such as the Stakeholders Vested Interest Intensity Index. (Bourne & Walker, 2005).

Figure 3: The Stakeholder Circle tool

2

The Vested Interest-Impact Index (ViLL) of Wesselink and Paul (2010) is a table that
approaches a list of stakeholders that is listed along one of the axis of a table, and lists the
significant stakeholder interest along another axis of the table in order to indicate the
perceived magnitude of their interest (Bourne & Walker, 2005). With the vested interest
impact index tool different kind of issues, the interest levels and participation levels can be
structured (Wesselink & Paul, 2010), see table 1.
Issue
Stakeholder 1
Stakeholder 2
Stakeholder 3

Issue

Issue

Views
Interest

Views
Interest
Views
Interest
Views
Interest

Stakeholder 4

2
3

Issue

Analyses
interest
High

Participation
level
Participation

Views
Interest

Middle

Communication
Communication

Views
Interest

Stakeholder 5
Table 1: Analyzing table of views and interest

Issue

Low
Views
Interest

Informing
Participation

3

(Bourne & Walker, 2008)
(Wesselink & Paul, 2010)
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The stakeholder circle visualized the relation between the interest and influence. But the
relation between the stakeholders and group of stakeholders cannot be visualized with this
tool. The vested interest-Impact Index is the more advance technic with a calculation to
determine the vested interest impact.
3.1.3 Determine strategy for each stakeholder
If all the possible issues are determined, see chapter 3.1.2, a strategy that suits the issues
needs to be defined. This strategy is also called participation level and is depending on the
stakeholder and the interest of this stakeholder. By working with stakeholders who have an
interest in the project, the social value of the project will increase. The development of this
strategy will help to build good relationships with the stakeholders. This will result in a
project that will finish on time and within the budget. The method combines the knowledge
and insights from consensus building, conflict resolution, project and program management
and social psychology (Wesselink & Paul, 2010). The issues that are found with the Vested
Interest-Impact Index of Wesselink and Paul (2010) or one of the other tools for
comprehensive stakeholder analysis are excluded for the stakeholder impact/probability
matrix (Stefan Olander, 2007). The position that each stakeholder has towards the project
sets the direction of the impact each stakeholder has on the project decision-making process
(Bourne & Walker, 2005). With this information the impact/probability matrix of Shirey
(2012) can be made, and the stakeholder can have one of the four different strategic (tell,
consult, manage and engage), see table 2.
Keep satisfied
High Manage
Level of impact
Minimal effort
Low Tell

Key players
Engage
Keep informed
Consult

1-way communication 2-way communication
Low

High

Probability of impact
Table 2: The stakeholder impact/probability matrix

4

The four strategies can be divided in to different ways of communications according to
Shirley (2012), one and two way communication. One-way communication is a linear and
limited way of communication because only one person is telling information towards the
other. With one-way of communication only a straight line is created from sender to
receiver and serves to inform, persuade or command. With two-way communication two
persons are communicating with each other and informing each other. This way of
communication includes feedback from the receiver to the sender and lets the sender know
the message has been received accurately. In two-way communication, communication is
negotiated. Both sender and receiver listen to each other, gather information and are willing
to make changes to work together in harmony. Their intent is to negotiate a mutually
satisfactory situation (CESDP, n.d.).
In several studies the shift from one-way communication towards two-way communication
is noticed. This shifting is a learning process for the government in order to deal with social
4

(Shirey, 2012)
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aspects and interactive communication (Bandura, 1978; Bouder, 2014). Stakeholders that
are informed by using good and open communication will help to create a good relationship
that will result in a high degree of acceptance of the project (S. Olander & Landin, 2008;
Yang, Huang, & Wu, 2011).
Another way of determining a strategy to a stakeholder (groups) is with the participation
ladder of Wesselink and Paul (2010). This tool can help to prioritize the status of the
stakeholder, see table 3. There are six different strategic (informing, communication,
involve, participation, consensus and empowerment). The six different strategies differ in
the degree of influence and involvement of the stakeholder.
Empowerment

Influence

Consensus
Participation
Involve
Communication
Informing

Intensity of involvement
Table 3: Participation ladder

5

The different stakeholders that are divided in classes by Mitchell. These classes differ in
strategy because of the attributes, see figure 2. This strategies are also different if the
stakeholder impact/probability matrix of Shirey (2012) or the participation ladder of
Wesselink and Paul (2010) is used. The two theories are different from each other because
of the amount of strategies but the meaning of those strategies is the same. The comparison
is made in table 4.
Every project has a group of stakeholders that are not seen as interested. But it is always
important that there is a possibility to inform them and tell them what is going to happen.
Informing all the stakeholders ensures that a shift of one stakeholder into another
stakeholder class (see chapter 3.1.1) will be prevented. The dormant stakeholder has
possessed power to impose they will step over towards another stakeholder group. It is
important to inform or even involve them in the steps and process to overcome that this
stakeholder will move to another kind of stakeholder where his power will be used
(Wesselink & Paul, 2010). The discretionary stakeholder possess the attribute of legitimacy,
but they have no power or urgent claim. That will result in a strategy to inform
(communicate) with those stakeholders and consult them because this will help to avoid
movement to other stakeholder groups or irritation (Shirey, 2012). The demanding
stakeholder possesses an urgent claim, but have no power or legitimate relationship that
result in a strategy where the stakeholder will be informed but also that this group will be
managed so that they cannot become stakeholder that are using their urgency. Keep
satisfied is important for these four stakeholder groups. The dominant stakeholder has both
powerful and legitimate characteristics that will result in a strategy where informing and
understanding the stakeholder will help to create trust and a good relation (consensus).
Possible issues that are defined (see chapter 3.1.2) need to be discussed in a conversation to
overcome that this will result in a conflict (Shirey, 2012). The dangerous stakeholder lacks
5

(Wesselink & Paul, 2010)
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legitimacy, but possesses power and urgency. This means that participation of this
stakeholder enables individuals not only to have access to knowledge, but also to influence
organizational knowledge by interacting with others (Kokkonen & Alin, 2015). The depended
stakeholder has urgent and legitimate claims, but possesses no power. So this stakeholder
need to be involved in the project. Therefor regular conversations with this stakeholder are
needed because this group is vital for the project execution (Shirey, 2012). The last group of
stakeholders is the most important one, the definitive stakeholder. This is the stakeholder
with the most vested interest, specifically those who will shape and direct decisions relative
to the change initiative. This group will be the group where lots of different kind of
communication is needed. Informing and negotiate will help to understand each other and
avoid possible problems. Therefore close relations are needed to create trust and close link
with each other to react directly in case of an emergency (Shirey, 2012).
Stakeholders
Non
Dormant
Discretionary
Demanding

Impact/probability matrix
Tell
Consult/tell
Consult/tell
Manage/tell

Participation ladder
Inform
Involve
Communicate
Communicate

Dominant
Dangerous
Dependent
Definitive

Consult
Manage
Consult
Engage

Consensus
Participation
Involve
Empowerment

Table 4: Strategies with stakeholder

3.1.4 Stakeholder informing
The strategy that is defined has to be applied on the stakeholder(s). Therefor different types
of communication are part of the elaboration of this strategy (Lean Six Sigma Tools, 2016).
Only with communication the strategy can be applied on the interface stakeholders (see
chapter 3.1.3). A strategy will help by managing stakeholders and therefor good and open
communication will help (S. Olander & Landin, 2008; Yang et al., 2011). The communication
was part of the problems that occurred in Atlantic city. The residents where not informed
about the work schedule that was planned in their neighborhood (Dineen, 2011).
Every communication has its own effect. It is important to determine which communication
is used when to communicate the message to the target group (s). It is preferred by
stakeholder group to select the most effective means. What resources are eligible depends
among other things on the media usage of the target, the target, the predetermined strategy
and the speed with which the message must reach the recipient (s). The highest effect is
often obtained if different means are used together preferably in a way that they
complement and reinforce each other. Different kinds of communication tools are
developed to approach the different stakeholders with different objectives, see table 5.
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Communication
tool
Personal
Mouth to mouth

Purpose

People around are talking about the event/project. This will create
advertisement.

Free publicity
Local news paper The target group is bulky, not to define and diffuse. The aim is to alerting the
stakeholders with news and information. The news in the editorial columns
Regional
experiencing the reader as credible. This way is the most effective ways to
newspaper
convince the stakeholders.
District blades
Printed media
Flyer / brochure
Target group is known and / or accessible. The aim is to convey information
about the company. Message is fairly static (not too sensitive current events).
Poster
Digital broadcasting
Television
Sharing the company profile with different stakeholder groups. Easy to use in
conjunction with social media.
Radio
The target group is bulky, not to define and diffuse. The aim is alerting the
stakeholder to news and information.
Internet
Website
Easy way to use by everyone.
External website Several organizations in the region to manage new websites.
Social media
Social media is an umbrella term for all web applications which makes it possible
to share information in a user friendly and often fun way (Facebook, LinkedIn,
Twitter, etc.).
Film
A promotional video to illustrate certain services of the company. These can be
placed on the website.
Others
Recognizability
Form add value because the threshold is lowered to contact for visitors.
staff
Table 5: Communication tools

6

Face-to-face communication (personal communication) is multimodal: interacting involves
multimodality and nonverbal communication to a large extent. Speakers not only hear but
also see each other producing sounds as well as facial and more generally body gestures.
Gaze together with speech contribute to maintain mutual attention and to regulate turntaking for example. Moreover, oral communication involves not only linguistic but also
psychological, affective and social aspects of interaction (Dohen, Schwartz, & Bailly, 2010).
Journalists are generally not interested in building a strong and lasting relationship with the
infrastructure project organization. But they stand directly on the pavement when a project
is becoming newsworthy. This is because of the current and prominent information on topics
that have public interest. This information is centered to a targeted region. The deliberate
use of the media helps to inform stakeholders quickly and easily (Klumpers, 2014).
Printed media as a flyer or brochures / leaflets consists of a printed page spread word
among the stakeholders. Flyers are used to provide brief information or to announce an

6

(Klumpers, 2014)
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activity. Printed media are mostly used to distribute at an event somewhere to put down or
be suspended. Spreading this is easy (Klumpers, 2014).
The Netherlands has more than 400 local broadcasters which provide radio and television
broadcasts to almost 90% of Dutch municipalities (Doorn, A., Janssen, Osch, D., &
Waardenburg, 2014). The large rural stations, like NPO and RTL are not included. So it is a
large amount of broadcaster providers. Therefor this communication tool can provide a large
group of stakeholders with information. Just as the free publicity group this group is not
interested in building a strong and lasting relationship. But they stand directly on the
pavement as has a project or activity newsworthiness.
The use of internet has become a more and more important media tool to communicate. It
introduces the possibility to have a dialogue. The web has led to a communication revolution
that has changed the stakeholder/corporation dynamic, creating significant challenges and
opportunities for the corporation and impacting upon the way in which stakeholders view
and engage with the organization (Adams & Frost, 2005).
The communication tools of Klumpers (2014) can be combined with the communication
strategy of (Shirey, 2012), see table 6. In this table for each communication tool a
distribution for the type of communication (one of two way) is mentioned and also it is
indicated what the impact will be when a communication tool is used. A two way
communication strategy has more impact on the stakeholders but this is time-consuming.
Communication tool
Personal
Mouth to mouth
Free publicity
Local news paper
Regional newspaper
District blades
Printed media
Flyer / brochure
Poster
Digital broadcasting
Television
Radio
Internet
Website
External website
Social media
Film
Others
Recognizability staff

Communication strategy7

Stakeholder impact7

Two way

High

One way
One way
One way

Low
Low
Low

One way
One way

Low
Low

One way
One way

Low
Low

Two way
Two way
Two way
One way

High
High
High
Low

Two way

High

Table 6: Stakeholder communication with strategy and impact

7

(Shirey, 2012)
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3.2

‘SOCIAL ENVIRONMENTAL MANAGEMENT’

In the previous chapter, 3.1, stakeholders of infrastructure projects are explained on the
basis of the theory of Mitchell et al. (1997). After that a strategy , which is based on the
issues that are important for the various stakeholder(s), is granted and applied with different
communication tools. This process is a constantly changing process, as has been done more
research on stakeholder participation (stakeholder informing). Admiraal (1998) wrote in his
article about infrastructure projects and the way they can create money through good
communication. This article indicates that there is a relationship between the environment
and the time spent on many problems. If a project team informs the environment with less
information, this will result in an environment that is against the new construction project. If
the project team has a passive attitude, the environment will have a reactive attitude. To
avoids this reactive attitude the project team needs to communicate with the environment
(Admiraal, 1998). This report was one of the first reports in which environmental
stakeholders were involved in the building process. After that the term ‘NIMBY’ (Not In My
Back Yard) was introduced. Residents in the vicinity of infrastructure projects are often
worried about the plans and that results in restraint or even opposition (Healey, 1997). To
avoid a disturbed process the commission ‘Elverding’ and ‘Rijkswaterstaat’ wrote in a report
how to deal with the stakeholders in the environment and create a method, SOM that is
developed by M. Wesselink and R. Paul (2010). The SOM method is a Dutch method and is
standing for ‘Strategisch OmgevingsManagement’ (‘Strategic environmental management).
The definition of ‘Social environmental management’ is: “Activation, maintain and manage
the relationships between the project and its surroundings, in the service of the project
(Wesselink & Paul, 2010 page 10)”. This surrounding includes all different kinds of
stakeholders that are concerned with the building project, see chapter3.1. The purpose of
‘Social environmental management’ is to minimize project risk procedures objections and
resistance in the environment, as well as to identify possibilities to promote the
opportunities available in the area, which could facilitate the implementation and
cooperation with stakeholders (Plassen, n.d.).
From the definition of SOM the relationship between the building company and different
stakeholders is influencing the commitment towards project success and to date, lack of
stakeholder commitment is still listed as a key cause of project failure (Nagoli, Namagembe,
Joseph M, & Ngomma, 2012). This result is also a conclusion in the report of Scott (2014) and
Sanchez and Brock (1996). In their report also an explanation is given that regardless of the
projects’ nature, kind and envisaged goal, the practice of ensuring project stakeholder
commitment is a key antecedent of any projects’ success (Sanchez & Brock, 1996; Scott,
2014). Therefor the project stakeholder could have direct or indirect influence on the
decision-making and the realization of the project. Therefore, as mentioned in the advice of
Aquifer (2012), the project team needs to be always alert to the changes over time or
interests and wishes in the different project phases (Wanningen, Schipper, Haak, & Hoog de,
2013).
The SOM method is related to the PDCA (Plan, Do, Check, Act) cycle of Deming (1982). The
PDCA concept is something that is present in all areas of our professional and personal lives.
Every activity, no matter how simple or how complex, falls into this never-ending pattern.
The PDCA is a dynamic cycle that can be deployed within each of the organizations’
processes, and also by processing the system. It is intimately associated with the planning,
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implementation, control and continual improvement of both product realization and other
quality management system processes. The definition of the PDCA cycle are (Peterson,
2004):
 Plan: Establish the objectives and processes necessary to deliver results in
accordance with customer requirements and the organization’s polices;
 Do: Implement the processes;
 Check: Monitor and measure processes and product against policies, objectives and
requirements for the product and report the results;
 Act: take actions to continually improve process performance.
The SOM method is more detailed in relation to the PCDA cycle, see figure 4 for an
illustration of both methods. The methods have an underlying approach of Mutual Gains
(MGA). Mutual Gains is based on a Win-Win situation and therefor openness in the whole
process, also about possible problems, will be necessary. This means that issues appear
already in the starting point of addressing environmental management. It brings issues like,
the interests and views of stakeholders, development of image, on the bases of perspectives
and the interests, of stakeholders. This is the basis for developing a proactive strategy, to
realize the organization and / or project a long-term relation with the environment
(Wesselink & Paul, 2010). The approach is focused on solving conflicts and build a relation
with another. The most important thing behind this is that everyone needs to know the
other parties. The SOM method consist of four different quadrants:
1. Preparatory;
2. Analytical/monitoring;
3. Executive;
4. Monitoring.
In appendix 1 more is explained about the Mutual Gains approach, and each of the four
quadrants will be enlightened.
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Figure 4: PDCA cycle with SOM model

8

Part of this process is dealing with the stakeholders reaction on the approach of the project
team. This reaction can be given during all project phases. For this research is chosen to
focus on the execution phase of the project and the reaction that are given by the Internal
stakeholders that are affected by the project (society stakeholders; residents, road users and
road administrator).

3.3 NOTIFICATION
In the past two decades infrastructure projects within urban areas where stakeholders are
located in the physical proximity to the construction project are increased exponentially.
This is caused due to the rapid urbanization (Xie, Yang, Hu, & Chan, 2014). A number of
these projects have been affected through increasing socio-economic and environmental
disputes as reported in mass media in recent years, such as the Amsterdam residents protest
against the ‘Noord/Zuidlijn’ (AT5, 2009). This protest is about the continuing shift of the
finishing time of the project what will result in a longer period of time that the resident in
the vicinity have to deal with construction nuisances. Also the houses of residents in the
vicinity are sagging because of the construction of the ‘Noord/Zuidlijn’. Since the 1990s,
public participation has been introduced into managing infrastructure projects to reduce and
resolve these disputes. Those disputes are noticed during the project because generally
stakeholders report a notification. A notification is an official way for stakeholders, that are
located in the proximity of the infrastructure project, like the definitive-, dependent- or
8

(Peterson, 2004; Wesselink & Paul, 2010)

35

discretionary stakeholders (residents, road users, local associations or businesses ) that are
defined with the qualitative classes of Mitchell et al. (1997), for making a protest against the
course of events (Groot, Afrian, Hardeman, & Vrolijk, 2012). But it could not only be a
protest but also a compliment or notifications, see chapter 3.3.1. There are different ways of
reporting a notification, see chapter 3.3.2 for an explanation of the different ways of
reporting.
3.3.1 Type of notifications
In the literature of infrastructure notification, different types of notification have been
noted. In the study of Gelsinger (2012) notifications of construction dust are reported by the
residents in the vicinity of the construction work of an apartment complex in the city Gilroy,
USA. In addition to that Dineen (2011) reported in his study that residents in the vicinity of
the construction work complain about the working times, unannounced construction and
roadwork that are used by the construction of a road in Atlantic City, USA. Badea Abu (2010)
mentioned in his report that residents in Makkah, Saudi Arabia, have expressed concerns
about "unsafe" construction sites across the city, which are dangerous to pedestrians. In
each of the reports different types of notification are mentioned by residents in the vicinity.
These are examples of complaining types of notification. However, notification doesn’t need
to be only about complaining (Buntsma, 2015; GeoWeb, n.d.; Public space info, n.d.),
Distinguishes the type of notifications in four groups as below:
1. Questions: a sentence, phrase, or word that asks for information or is used to test
someone's knowledge (Merriam-Webster, n.d.). For instance: Till when is the road in
front of my house not assessable?
2. Complain: to say or write that you are unhappy, sick, uncomfortable, etc., or that you
do not like something (Merriam-Webster, n.d.). For instance: The noise that is made
during the construction work before the time that is agreed with the surrounding.
3. Complement: something that completes something else or makes it better (MerriamWebster, n.d.). For instance: My compliments and sincere thanks to the
communication about what will happen in front of my house.
4. Notice: a written or printed matter that gives notice (Merriam-Webster, n.d.). For
instance: The road sign of the alternative route are missing or not clear.
3.3.2 Entry notification
The different types of stakeholders (definitive-, dependent- or discretionary stakeholders
;residents, road users, local associations or businesses) can report a notification that is
distinguished as mentioned in chapter 3.3.1. This stakeholder needs to express his
notifications to the infrastructure project team. In many other industries, it is common
practice to make a notification when things occur that were not desirable and it is possible
to communicate these notifications via different ways. For instance we look at the website
of the telephone company, Vodafone, in which stakeholders can get in contact with them
using seven different ways: personal chat, personal visit to the shop, a call, email, twitter,
Facebook and on a forum (Vodafone, n.d.). The stakeholder has to communicate with the
infrastructure project team to express his concerns in order to resolve the possible cause.
Such a communication should also be provided to the stakeholders by the infrastructure
project team so that they can express their notifications in order to resolve the possible
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problems. In general stakeholders can report their complaints in many different ways by
phone, via the website, by email and by post (Dun, 2006). This is a way of communicating
with the project team. In the report of Klumpers (2014) the different way of communication
are divided in to various classes:
- Personal communication (mount to mouth)
- Free publicity (newspaper)
- Printed media (letters)
- Digital broadcasting (television or radio)
- Internet (social media, email or websites)
- Others
3.3.3 Dealing with a notification
After all the stakeholders are identified (chapter 3.1.1), issue indication per stakeholder
(chapter 3.1.2) and a strategy will be applied (chapter 3.1.3). This process can be changed
during the different project phases. These changes of issues and therefor also the strategy is
no problem but when this is not noticed on time, problems can be expected.
The reason for a change could be related to the time a strategic plan is carried out. This
could than result in stakeholder becoming irritated or, worse, angry. Their anger is a
defensive response to pain or the threat of pain, real or perceived (Sussking & Field, 1996).
The reaction to a notification that is coming from a stakeholder that is irritated or angry is
important in order to maintain a relationship. Machivavelli (2008) wrote about an approach
that resolves conflicts and maintains a lasting relationship knowing that others will follow.
This will result in a method that is called ‘Mutual Gains’.
The Mutual Gains approach of Machiavelli (2008) is about power and what power is.
Following him it is “A relationship among social actors in which one social actor, A, can get
on other social actor, B, to do something that B would not have otherwise done” (Mitchell et
al., 1997).
It is a guideline for the successful implementation of a process that will address the interests
of all of the affected stakeholders (Sussking & Field, 1996). This way is how infrastructure
contractors are now managing organizations. The Mutual Gains approach of Harvard is of an
opposite character. The Harvard style is about the integrative and principled way of
negotiation (Wesselink & Paul, 2010). In table 7 the differences between the two models
(Machiavelli and Harvard) are explained.
Machiavelli

Harvard

Distributive / positional
On the basis of positions
Thinking in terms us / them
Win-Lose principles
Tactics and tricks
Finding weaknesses of others parties
Provide information imbalance

Integrative / principled
On the basis of interests
Listen and empathize with others
Win-Win principles
Openness
Find common solution

Table 7: Negotiation differences
9

9

(Wesselink & Paul, 2010)
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Distributive/positional negotiation is to negotiate with parties about how to create a winlose situation. Therefore one party is winning and the other one is losing. This is only
possible if the party is tactic and has tricks to find the weaknesses of the other parties so
there will be an information imbalance. By principled negotiation the basis is the interest of
the parties into each other. Therefore parties have to listen and empathize with each other,
so both parties are winning (win-win situation). Openness is important to achieve this goal.
Together the parties will find a common solution in which both parties will win. Both
strategic models can be used (Wesselink & Paul, 2010).
In the report of Dun (2006) the process about dealing with notification is all about solving
this problem. The most important indicators are speed, apologies and attention for the
solution in order to satisfy the stakeholders’ notifications. This process needs to be clear and
transparent, see Mutual Gains approach of Machiavelli (2008).

3.4 SATISFACTION
Satisfaction is all about a happy or pleasant feeling because of something that you did or
something that happened to you (Merriam-Webster, n.d.). When a stakeholder is making a
notification than can this notification can be seen as a way of expressing feelings about a
infrastructure project. Notification of stakeholders during the project execution is all about
nuisances of the construction and traffic. The change of people that accept the nuisance and
people that are reporting their dissatisfaction is growing. Only negative information will be
spread with as much people as possible in order to get attention and ruin the organization
that is causing the dissatisfaction (Wolfshaar, 2013). This will give a negative satisfaction and
in order to prevent this, measurements will be held frequently to monitor the satisfaction
and to solve issues before dissatisfaction will lead into an issue that ruins the project
organization, see chapter 3.4.1.
The measurement of satisfaction can be done on different groups in different fields. In this
research the stakeholder groups, residents in the vicinity and road users are chosen because
they have no direct power, have no urgency but are in the proximity (discretionary/interface
stakeholder), see chapter 3.1.1.
In the research of Moonen and Beuningen (2015) satisfaction of people about their social
environment has been measured. In this research 75% of the residents of the Netherland are
satisfied with their life. Women are slightly more satisfied with life than men. Age also
matters, people who are aged between 25 and 55 are somewhat less satisfied than people
that are younger and older, see table 8. This thesis is about the satisfaction of residents
during a construction project and therefore there is a change in overall satisfaction when
there is a project construction located close to the residents.
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Gender
Man
Female
Age
18 till 25 years
25 till 45 years
45 till 65 years
65 years and older
Satisfied

Not satisfied/ not dissatisfied

Not satisfied

Table 8: Satisfaction of background characteristics of residents

10

In the research of Moonen and Beuningen (2015) the respondents are asked how satisfied
they are with their environment. They made a distinction in the density of the environment,
from a county setting to a strong urban environment, see table 9. This research is about the
satisfaction of residents during a construction project and therefor there is a change in
overall satisfaction when there is a project construction located close to the residents.
Environment

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Country setting
Little urban environment
Moderate urban environment
Urban environment
Strong urban environment
Satisfied

Not satisfied/ not dissatisfied

Table 9: Satisfaction of residents and their environment

10

Not satisfied

3.4.1 Measurement of satisfaction
In recent years, the concept of customer satisfaction has been emerged, largely in the
production sector and consumer services markets, as being “a comparison between the
customer's pre-purchase predictions and their post-purchase perceptions” (Forsythe, 2007;
Mbachu & Nkado, 2006). In terms of the construction industry, stakeholder satisfaction can
be defined as the achievement of stakeholders pre-project predictions in the actual
performance of each project stage. This concept of construction stakeholder satisfaction has
gradually become more important (Leung, Ng, & Cheung, 2004; Mbachu & Nkado, 2006;
Stefan Olander & Landin, 2005), especially with the growing tendency of stakeholder groups
to try to influence the implementation of projects according to their individual concerns and
needs (Stefan Olander & Landin, 2005). Yang et al. (2011) suggest the use of stakeholder
satisfaction as a criterion for measuring project success in addition to the traditional
measures of time, cost and quality, and this has gained widespread support from academia
and the industry (Wang & Huang, 2006).
10

(Moonen & Beuningen, 2015)
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A questionnaire or survey was considered to be the most effective means of determining the
key concerns involved, as the required data can be captured from a large sample. The
development of a questionnaire is to examine the relative importance of different
stakeholder concerns in projects and to measure the satisfaction levels of different
stakeholder groups (Li, Ng, & Skitmore, 2013).
In view of the paucity of published data describing stakeholder satisfaction during the
participatory process of projects (and of the need to capture the knowledge and detailed
opinions of the stakeholders involved in making project decisions), a semi-structured
interview was considered as appropriate since it allows searchers to interact more
thoroughly with the experts to identify ways of improving the project decision-making
mechanism and therefore maximize the satisfaction of the various stakeholders involved (Li
et al., 2013).
One way to measure stakeholder satisfaction, with the collected data, is by establishing an
evaluation index system which consists of various critical satisfaction factors (Leung et al.,
2004). Ahmed and Kangari (1995) suggest that the best critical satisfaction factors in the
construction industry are; time, cost, quality, client orientation, communication skills and
response to complaints. But Maloney (2002) suggest that the assessment of the satisfaction
of customers in electrical construction projects should be based on; contractor/customer
relationship, project management, safety, prepared/skilled workforce and cost. Both
technics involve the skills of the contractor and the management mechanisms (response to
complaints, client orientation, communication skills and relationships) and the work itself
(time, cost, quality, safety and prepared/skilled workforce). The both technics are used in
the 2 different types of industry. The construction industry is building houses or roads and
the electrical industry is related to the engineering of electricity. Criteria of the construction
industry are more general information regarding the project. The criteria of electrical
construction projects are more specific. This could be because the work of an electrical
engineer is sometimes part of the construction project and therefore more detailed. In
addition to that research of Ahmed and Kangari (1995) and Maloney (2002) some factors are
the same like; time, cost, quality, safety and prepared/skilled workforce. These terms can be
described as the skills of the company itself.
Nkado and Mbachu (Nkado & Mbachu, 2001) mentioned that the stakeholders perceptions
of satisfaction/dissatisfaction involves the management mechanisms of a contractor and not
the contractors skills. So this means that the factors from the work itself are more
important. The dissatisfaction of stakeholders is in most cases based on the failure of the
project team to see things in the perspective of the stakeholders (Mbachu & Nkado, 2006).
The measurement of this can only be done with an interview, survey or questionnaire to
determine the satisfaction of the stakeholder.
The evaluation technics which involves skills of the contractor and the management
mechanisms are considered as weak, following Xiaozhong and Haishuang (2009). This is
because of the focus on the perceptions of only one or several stakeholder groups (e.g. the
client) (Xiaozhong & Haishuang, 2009). This can result in an adversarial and confrontational
situation between the decision-makers (e.g. government) and other stakeholder groups (e.g.
local communities) who are dissatisfied with the project but have been ignored in the
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evaluation process (Li et al., 2013). Under these circumstances, a project may not be
regarded as successful, even if it is completed within the original time, budget and scope
(Stefan Olander, 2007). This is also the conclusion of Nkado and Mbachu (2001).
3.4.2 Residents satisfaction during construction projects
Residential satisfaction is the match between housing needs and conditions (Lu, 1999). This
could be seen as a proxy for quality of life and future coping strategies ( Speare, 1974;Lu,
1999). The change of this satisfaction could be related to the project execution. If there are
more positive predictions this can be seen as a sign for a higher project acceptance.
This satisfaction is in an area without any construction activities. But for this research the
focus is on residents that are living in the in the vicinity of the construction project. The
report of Moonen and Beuningen (2015) will give a standard about residents satisfaction
that will be compared with the result of this report.
Residential satisfaction is on one hand, a highway project that could bring benefits to
residents, for example when the accessibility will be improved (Tillema, Hamersma,
Sussman, & Arts, 2012). This will give a positive influence on the satisfaction of residents. On
the other hand, infrastructure projects are also often associated with the NIMBY
phenomenon, as the costs of such projects are mainly local costs (Speare, 1974). This could
then result in a reduction of resident satisfaction. Kahnemans (1979) prospect theory,
assumes that people are likely to overestimate the chance of losses in situations, which
contain uncertainty. If there is an announcement about the start of construction on a
highway project then this will give immediately uncertainties by the stakeholders. Those
uncertainties will be resulting in the notifications and also the satisfaction about inter alia,
the safety. If this will not be handled by the project team the highway project will become
‘unwanted’ (Dear, 1992).
3.4.2.1 Residents satisfaction of information provision during construction projects
Information provision is a relatively simple method to create local resident involvement. This
could be completed with a higher level of involvement such as consultation meetings. This
higher level will be more effective in increasing appetence of plans (Arnstein, 1969;
Edelenbos, 2000), see chapter 3.1.4 for the possible ways of communication.
The received information from project teams that are assigned by government plans and
execute the project, has influence on the residents acceptance by highway projects.
Information provision is one of the elements of the project team´s broader stakeholder
management (all the activities that are in the interest and demands of stakeholder (groups)
in order to build trustful relationships and ensure the success of the project (Olander &
Landin, 2005; Aaltonen, 2011). In Arnstein’s participation ladder (1969) going from nonparticipation (the public hardly has power), to full participation (with high degrees of
power), informing people is defined as one of the most elementary levels of stakeholder
participation, see chapter 3.1.3. This means that the project teams will inform the residents
on several information sources (see chapter 3.1.4).
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The relevance of provision of information, within the research of NIMBY, an approach from a
perspective of risk management has often been chosen (Schively, 2007). This means that a
public or private communication that informs individuals about the existence, nature, form,
severity, or acceptability of risks (Plough & Krimsky, 1987). It is not simple to provide people
with information in situations of high risk (Slovic, 2000; Schively, 2007; Basolo et al., 2008;
Frewer, 2004). Slovic (2000) argues that the extent to which the risk is perceived as
involuntary is more important in understanding acceptance than the provided information
alone.
In several studies it is argued that the NIMBY principles are higher for males, individuals with
a higher income, high-educated individuals, professionals, married people, homeowners and
older people, as well as in more homogeneous neighborhoods in which people have more
contact with each other (Dear, 1992; Mansfield, Van Houtven, & Huber, 2001). People that
are older, non-highway users and people who are already annoyed by noise and air pollution
have a more negative prediction about a highway enlargement project (Hamersma & Arts,
2014). The trust in government and environmental interest about locating solid waste
facilities are important in understanding reactions of residents. Aeschbacher (2006) and
Lober (1995) argue that people in close vicinity to a project are more likely to value costs
stronger than benefits. Besides this timing can also play a role. A shorter timespan until the
execution of a project is found to be associated with increased negative response (Dear,
1992). As such, in analyzing responses of residents to highway projects, several contextual
aspects could be taken into account.
More positive predictions could then be seen as a sign for a higher project acceptance. In
studying this relation we also consider residents information permeability (i.e. the extent to
which residents report to have actually received information) (Perloff, 2003; Dunwood &
Griffin, 2014) and the satisfaction with the received information (Frewer, 2004; Schively,
2007). In those studies it is shown that aspects in the time of execution in relation to the
publication of a new project and the provision of information are important in
understanding the information supply.
Related to this, governmental information should follow appropriate quality standards such
as complete, timely and factual information provisions (Gelders, 2005; Bouder, 2014). The
use of internet as a channel for government information provision is an improvement
because of the accessibility and completeness of information (Schively, 2007; Welch,
Hinnant, & Moon, 2005). When the communication is effective than the results about the
trust and acceptance will be increased (Schively, 2007). The information provision from the
project team to the residents could be different in the permeability that a resident wants to
be informed. This awareness is mentioned by Hamersma et al. (2016). Next to those issues
the problem about the channel and source of the problem and the receiver of the message
are a risk in order to transmission the message (Cohrssen & Covello, 1989). For example,
research shows that people with access to the same information may seek and process
information differently (Perloff, 2003; Petty & Brinol, 2010). In the model of Wright (1993) it
is argued that people who are generally more informed about a waste siting project are
more likely to have negative attitudes. Others indicate that opponents of environmental
plans are more likely to attend public meetings or be civically engaged than supporters of
these plans (Mansfield et al., 2001; McCOMAS, 2001). When people have more social
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contact in the neighborhood, they are more likely to be involved with the civil activities in
their neighborhood is the conclusion the study by Grillo et al. (2010). In other studies the
economic aspects such as time and money are indicators that people are more engaged with
the project (Costa & Kahn, 2002). Those differences (actively and more passively
involvement) are related due to the difference in the characteristics of residential groups
and through information reception.
3.4.2.2 Reception satisfaction about receiving information during construction projects
The research of Hamersma et al. (2016) showed that information that is coming from a
governmental project team give a higher (more) satisfaction in comparison with residents
that received information from other sources. The study shows that on average almost 30%
of the residents in the vicinity (respondents) reported to have received information from the
project team. The project teams responsible for the two causes that are investigated have
informed the residents actively. A large group of the residents in the vicinity of the
construction was not aware or believed this information had come from another source. The
most commonly used source of information was local media (63%), followed by information
from other residents (38%). Another 4% of the respondents indicated having received
information from other sources, whereas 17% indicated not having received information at
all. About 12% (also) attended a project team information meeting. On average, residents
received information from 1.4 sources. Because of historical and programmatic reasons,
residents of one cause received less information (Hamersma et al., 2016).
But the way information is received is not only important but also about the distribution of
information. From the two cases only a minority of the residents (37%) was satisfied (a five
or higher on a seven-point scale) with the received information. 33% of the respondents
were indifferent, whereas the remaining 30% appeared unsatisfied (a grade of three lower
on a scale of ‘one completely unsatisfied’ to ‘seven completely satisfied’). The project
locations did not show no considerable differences (Hamersma et al., 2016).
3.4.2.3 Residents satisfaction on weather
Weather has influence on peoples affects and feelings. In many researches it is found that
“when the leaves fall” people may be depressed ( van den R. Berg, 2012). From September
to the end of the year, many people are suffering from the winter depression. This
depression will in most cases disappear as soon as the season is changing. It’s not related to
the temperature but to the amount of sun hours. Until the end of March the days are
relatively short, but then it still remains slightly lighter. This winter depressive appears only
by 3% of the people that are living in the Netherlands. A summer depression is also possible,
but this only occurs in 0.1% of people in the Netherlands. Australian research has shown that
the substance serotonin varies during the season in the human body. This substance cause
the feeling of happiness by people. Each season has its influence on the human body. During
the winter people are sad and with extreme heat people will become irrational. When the
weather will change from comfortable to extreme hot, the changes that people will become
violent will increase drastically. Therefor in this research the amount of notifications and the
season will be compared with each other in order to see if the weather will have an effect on
the amount and type of notifications ( van den G. Berg, 2011). The weather can’t been
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changed but the strategy can be changed in order to anticipate if the weather has influence
on the amount and type of notifications.

3.5 CONCLUSION
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In the first section of this chapter stakeholder management and different techniques are
explained. This starts with a definition of what a stakeholder is: “a person or group of people
who have a vested interest in the success of a infrastructure project and the environment
within which the infrastructure project operates” (Turner & Simister, 2000). From there on
stakeholder management can be done with different technics in different phases of
stakeholder management. The first phase is to identify the stakeholders, and in their classes
that can be done with the theory of Mitchell et al. (1997). This theory is based on the power,
urgency and proximity that a stakeholder can have. After that the issues for each
stakeholder need to be divided and the theory of Bourne and Walker (2008) is the most
advanced technic. These issues can be translated into a strategy, following the theory of
Wesselink and Paul (2010), and communication tools are needed to propagate this strategy,
following the theory of Klumpers (2014). This is all showed in table 10.
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Table 10: Overview of stakeholder management

This research is focusing on the society stakeholders that can be explained as residents, road
users and road administrator. In table 10 it is showed that residents can be defined as
dependent stakeholders with low power and high urgency and proximity. In order to prevent
issues that can occur a participation strategy will be applied with the use of personal
communication tools. The road users are discretionary stakeholder with only high proximity
and low power and urgency. They have issues that are related to the road where they are
driving on. The best way to avoid problems is to inform those stakeholders about the
construction by using internet. The last stakeholder of the society stakeholders is the road
administrator. This can be the municipality or national government depending on the road. If
the municipality is the administrator then they only have proximity and can be called
discretionary stakeholder. With personal communication consensus will be created. If the
national government is the road user then they have high power and proximity, so called
dominant stakeholder. The strategy will be the same because together they will have
consensus but now with printed media (documents) this will be created. Those stakeholders
(society) are affected by the infrastructure project that is in the execution phase. This is the
answer on the first11 research question. The interacting between he society stakeholders and
the infrastructure contractor is changing in the last years. This change is due to the fact that
contracts are changing from the traditional (RAW) to integrated contractors (i.e. DBFM and
other variants, see appendix 3). This shift is notifiable for i.e. the responsibilities of
stakeholder management during the execution phase, now called ‘Social environmental
management’. With stakeholder management the infrastructure client settled the issues of
society stakeholders. This will be done by the contractor with ‘Social environmental
management’. Also the contractor need to show how they handled those issues with a
documentation (Remmersbouwgroep, n.d.). Those issues can also be called notifications. A
notification is Something that gives official information to someone. This change is also
creating a stakeholder environment that is getting more actively in expressing their feelings
about possible affects they have when the construction starts or how the project design

11

“What is stakeholder management? And how is this implemented in infrastructural projects?”
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looks (Peletier & Post, 2009). This will give answer on the second12 research question. There
are different types of notifications (GeoWeb, n.d.; Merriam-Webster, n.d.):
1. Questions: a sentence, phrase, or word that asks for information or is used to test
someone's knowledge.
2. Complain: to say or write that you are unhappy, sick, uncomfortable, etc., or that you
do not like something
3. Complement: something that completes something else or makes it better.
4. Notice: a written or printed matter that gives notice.
This notification is a way of dealing with the stakeholders’ satisfaction. Satisfaction is a
happy or pleasant feeling because of something that you did or something that happened to
you and the result that deals with a problem or complaint in an acceptable way (MerriamWebster, n.d.). This will answer the third13 research question. The satisfaction of society
stakeholders can be measured with a questionnaire, survey or interview. The development
of a questionnaire is to examine the relative importance of different stakeholder concerns in
projects and to measure the satisfaction levels of different stakeholder groups (Li et al.,
2013). With the measurement of satisfaction it is possible to measure multiple topics, like
traffic congestions, building nuisances, communication provision/receiving and overall
satisfaction during the construction (Moonen & Beuningen, 2015; Peletier & Post, 2009).
Infrastructure clients want the contractor to do everything that is possible to reduce the
nuisances for the stakeholders and to have as little as possible influence on the stakeholders’
satisfaction. A higher residential satisfaction can be seen as a higher project acceptance
when an infrastructure has been executed. This can be realized by using the right amount
and type of communication tools. Communication tools will not only create a higher
satisfaction but also it will reduce the amount of notification because society stakeholder
will be better informed. This will answer the fourth14 research question.

12

“What is a notification and stakeholders’ satisfaction? And how is this part of the ‘Social environmental
management’?”
13
“What kind of differences are there with notifications? And how to deal with those differences?”
14

“How can stakeholder satisfaction be measured? And how is this related to stakeholder satisfaction during a

construction period?”
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4

PREDICTION MODEL
SATISFACTION

FOR

STAKEHOLERS’

NOTIFICATIONS

AND

Stakeholders are getting more and more involved in the execution phase of construction
projects. This involvement is due to the fact that people are more active in expressing their
feelings about possible impacts they have when the construction starts (Peletier & Post,
2009; Wesselink & Paul, 2010). This change is based on the different infrastructure contracts
where stakeholder management is nowadays the responsibility of the contract (Molenaar et
al., 1999). With this change a register has been built in order to give an overview to the
infrastructure client about the stakeholders concerns during the execution phase
(Remmersbouwgroep, n.d.). Data analyzes can be done in order to learn from the past. The
social environmental managers nowadays only learn from previous projects and new
managers do not know what to expect. This problem has been formulated in research
question five15 and six16, see chapter 1.3. In this chapter those questions will be answered.
This chapter consists of six different parts. It starts firstly with the information, data, that has
been collected over several years by infrastructure projects where social environmental
management is adapted, see chapter 4.1. This data consists of stakeholders’ notifications
and satisfaction. In the second part of this chapter (4.2) this data will be analyzed in the form
of descriptive statistics. Descriptive statistics are used to describe the basic features of the
data in a study. They provide simple summaries about the sample and the measures. The
third part (chapter 4.3) is used to explain the methodology that is used in order to make a
model that can predict the future based on the data that is collection from the past. This
method is called, Bayesian Believe Network (BBN). All the information from the first three
chapters are needed to make a prediction model for stakeholders’ notifications and
satisfaction. This will be done in chapter 4.4. The model that is created, is now based on the
data that is found from infrastructure projects in the past. Each project is unique and that
will make it interesting to study it in order to learn from the past. This uniqueness cannot
have influence on the outcome therefore a validation is needed. This validation ensures the
model to predict the right things and that the model is not based on coincidences. With this
validation a better model will be created that will predict stakeholders’ notifications and
satisfaction for infrastructure projects. This model and the results of this model can be found
in chapter 4.5. To conclude in the last part (chapter 4.6) of this chapter a test case will be
presented. This test case shows how well the model fits the reality.

4.1 DATA
First of all the data need to be collected for the notification and satisfaction. The data is
coming from different projects that are executed by infrastructure company X between 2008
and 2016. For this research different data sets will be combined in order to build two
prediction models namely notifications and satisfaction. First of all, a dataset for the
notification model will be prepared by using the data from infrastructure company X.
15

“What kind of predications can be made for amount, type of notifications, ways of making a notification,
reporter of a notification, the time of year a notification is reported and strategy of communication for
infrastructure projects all have other characteristics?”
16
“What kind of predications can be made for the total amount of satisfaction, communication satisfaction,
construction nuisances and traffic congestion for different individual variables?”
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infrastructure company X saved all the notifications registers in different files for each
project in the past, so they are not saved centrally. Therefore, they need to be combined in
one general file for notifications. Each project has different characteristics and that makes
every project unique. The data about the notification and projects will be combined. After
that, data of stakeholders’ satisfaction will be combined with stakeholders individual
characteristics. This data is coming from a survey. The satisfaction data is a new way of
dealing with the stakeholders during the execution phase. In order to perform an analysis
the data need to be found. Therefor first a closer look is taken into:
- The different projects that used notification register and satisfaction measurement
will be explained (section 4.1.1).
- The founded data for notification (section 4.1.2).
- The satisfaction of stakeholders of a project will be discussed (section 4.1.3).
4.1.1 Project data
Based on the literature study, and the research of Hamersma, et al. (2016) different project
characteristics are determined for the search of stakeholders’ notifications and satisfaction.
Those characteristics are needed in order to find projects that are suitable for this research.
In total eight different characteristics are chosen:
1. Location in the Netherlands
2. Density
3. Project communication
4. Work type
5. Type of road
6. Infrastructure project client
7. Contract
8. Time period
Each of the different characteristics within the dataset will be explained in the following
subchapters 4.1.1.1 till 4.1.1.8.
4.1.1.1 Location in the Netherlands
The Netherlands can be divided in many different ways. For this research it is chosen to
deviate between, North -, East-, South-, West – and the “Randstad”. The deviation on
municipal level and on provincial level was not realistic because only eleven projects were
investigated. The choice for the “Randstad” is made because this location provides the most
employment location of the Netherlands. Amerom (2012) mentioned that in the region
more than half of the “National Bruto Product” (value of all goods and services produced in a
given period) is earned in the region of the Netherlands. This means that there are lots of
people living there so the infrastructure over there must be in a good state.
4.1.1.2 Density
Khanedekar mentioned in the book of Franzen et al. (2011) that a characteristic of a special
environment is the location of public spaces and greenery. This can be summarized in the
density of a environment. The density is based on the total amount of people that are living
in an area (Deuning, 2014). This can be and is measured by the ‘Rijksinstituut voor
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Volksgezondheid en Milieu’. This institute is measuring 5 different levels of density, see table
11.
Name density
1. Country setting
2. Little urban environment
3. Moderated urban environment
4. Urban environment
5. Strong urban environment
Table 11: Density per housing addresses in the Netherlands

17

Housing addresses density
≤ 500
500 – 1.000
1.000 – 1.500
1.500 – 2.500
˃ 2.500

For each project a calculation is made by the municipalities where the project is located.
After that a review is done to examine if this density is correct.
4.1.1.3 Project communication
infrastructure company X is using different tools to communicate, no less than 21 different
tool. Each project strategy has different tools that are used. The tools of infrastructure
company X are expelled to the different types of communication that are found in the
literature, see table 12. For this research the total amount of tools that are used are counted
and then are scored from using a few or very much different types of communication. This is
chosen because of the variation of clusters can be made with the tools that are found in the
literature.
Communication tools literature
Personal

Printed media

Digital broadcasting
Internet

Free publicity
Others

17

Communication
tools
of
infrastructure
company X
Residents / information evening
Telephone line
Walk-in / personal conversation
Crisis Q & A
Tour / Open Day
Milestone celebration
Construction Signs / construction cloths
Fact sheet / flyer
Newsletter analog
Door-to-door letter
Text cars
Website
Digital newsletter
Social media (Facebook / twitter)
Webcam / time-lapse
Digital evaluation questionnaire
Approach media and publicity
Photography project
SMS / email alert
‘Bewuste bouwers’

(Deuning, 2014)
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Air photography
18

Table 12: Communication tools of infrastructure company X and literature

4.1.1.4 Work type
In the report of Hamersma et al. (2016) a project is researched related to the enlargement or
improvement of a high way project. In the report of Lee and Ting (2011) the expatiation of
traffic volume during a construction period that includes maintenance on a freeway is
mentioned. Both reports distinguish different types of work on infrastructure project.
Therefor the cases for this research will be divided in to an enlargement, maintenance and
improvement project.
4.1.1.5 Type of road
In the book of Franzen et al. (2011) it is mentioned that a road structure can have influence
on the environment. The CROW is an organization that develops guidelines, standards and
tools to help the designer with creating optimum road design (Boender, n.d.). The density of
a road and how the environment looks alike are normative by what kind of design is chosen.
The different types are shown in table 13 along with the maximum speed.
Type of road
Outside the built area
(Buiten de bebouwde kom)

Erftoegangsweg type 1
Erftoegangsweg type 2
Gebiedsonsluitingsweg
Stroomweg
Inside the village (Binnen de Erftoegangsweg
bebouwde kom)
Gebiedsonsluitingsweg
type 1
Gebiedsonsluitingsweg
type 2
Table 13: Type of road in the Netherlands

Maximum
(km/h)
Access road type 1 60
Access road type 2 60
Regional through
80
Current path
100/130
Access road
30
Regional through 50
type 1
Regional through 70
type 2

speed

19

The road types in the area outside the built area have two types of access road. The
difference is a visualization of the road that results in a total amount of people that are using
this road. This is the same way for the regional through-way inside the village (Royal
Haskoning, 2009). For this research the location in or outside the city and the maximum
speed will be taken into account but the naming will be more simplified into 3 categories:
1. Access road
2. Regional through
3. Current path
4.1.1.6 Infrastructure project client
“Rijkswaterstaat” is the executive agency of the Ministry of Infrastructure and the
Environment in the Netherlands. This means they are in charge of the national network of
main roads, main waterways and main water (Rijkswaterstaat, 2016). The main roads are the
current path in the Netherlands. The regional path roads are constructed, maintained and
18
19

(Klumpers, 2014)
(Royal Haskoning, 2009)
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managed on behalf of a province (Provincie Noord-Brabant, 2016). The access road is part of
the road of the municipality (Gemeente Enkhuizen, n.d.). This infrastructure client is also a
stakeholder with issues that needs to be addressed during stakeholder management, see
chapter 3.1.
4.1.1.7 Contract
The building sector is changing because the designs of large complex projects is developed
by the contractor and not by the client any more. This is also the case for finance,
maintenance and operation of the projects. With those new contracts more parties
collaborate with each other. All the new contracts have a difference in the division of tasks,
responsibilities, financing and risks. Design/build is a project delivery method in which a
project owner has a contractual relationship for both design and construction with a single
entity (Molenaar et al., 1999). There are more different kind of contract models, as can be
seen in appendix 3 table 28 with the different contract models and the responsibility for
each party is given (CROW, 2011). The eleven projects are all based on one of those models
that are shown in appendix 2. The only contract that is not mentioned in this table is the
VOC (Variabele OnderhoudsContracten also called Variable Maintenance Contracts). This is a
contract that will maintain the roads of ‘Rijkswaterstaat’ during a period of time. Only the
damaged piece of the road will be renewed.
4.1.1.8 Time period
The date when the first visible activity is done on the project site, is the start date of the
project execution. This is the time when notifications can be expected because of the
execution. This is the date when the new project is completely visible and in use of the road
users. From this moment on no activities can be done that could cause notifications or
nuisances. This start and end date of a project will been transformed into a year and season
in order to evaluate this because of the literature that is found on the change of satisfaction
on stakeholders during a season, see chapter 3.4.2.3 and the research of G. van den Berg
(2011).
The duration of a project is calculated with the start and end date of the construction period.
This period is calculated on a monthly basis. Because of the use of only twelve projects it is
chosen to define the duration on a yearly level. This means that the project duration can be
a half year, a year, one and a half year, 2 years, and so on. In the research of Riet and
Franssen (2009) it is shown that health issues of people within the vicinity of an
infrastructure project will become worse when the construction work will hold on for a long
time. Even when the construction work has been completed 22% of the respondents had
some health issues after three weeks. Therefor the complains about construction nuisances
by projects with a long project duration need to be solved in order to prevent health issues.
4.1.1.9 Projects
The projects that are executed by infrastructure company X are unique in their own way. In
order to compare the different projects three assumptions have to be made, namely; first
of all only infrastructure projects will be taken in to account. Infrastructure projects are
based on equipment and structures (such as roads and bridges) that are needed for a
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country, region, or organization to function properly (Merriam-Webster, n.d.). In addition to
this assumption the project characteristics, that are discussed in the previous chapters, must
be known. And the third, last, assumption is that a register must have been saved including
the stakeholders’ notifications. For the stakeholder satisfaction model different
measurements about stakeholders’ satisfaction must been executed. With those assumption
in total eleven different projects were selected for this research:
1. Project 1
2. Project 2
3. Project 3
4. Project 4
5. Project 5
6. Project 6
7. Project 7
8. Project 8
9. Project 9
10. Project 10
11. Project 11
Figure 5 shows the location of the eleven projects within the Netherlands. The projects are
spread around the Netherlands and differ in density. Analyzing multiple cases instead of one
single case was preferred to avoid project specific outcomes. The projects entail
considerable maintenance, enlargement and improvement of the existing highway
infrastructure in the near future. At the time of sampling, some projects were still in
progress, others were finished. In all projects, the responsible teams indicate to have
actively informed residents and road users with different communication tools (see chapter
3.1.4). The different projects all have other kinds of characteristics because of the
stakeholders
and
the
infrastructure
client.
In this research society stakeholders’ notifications and satisfaction will be collected and
analyzed in order to make a prediction model. All of the eleven projects have a notification
registered that could be used for this research. Due to the fact that satisfaction
measurements are new and therefore not been done often only two project, project 1 and
project 3, had done this several times during the execution phase.
The project characteristics of the eleven different projects are the answers that can be
chosen from by the different variables, see chapter 4.1.1 for the different variables. In
appendix 4 an overview of the chosen variables for each project is given.
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Figure 5: Projects of infrastructure company X

In the appendix 2 a short introduction is explained about the project.
4.1.2 Notification data
The contractor companies in the Netherlands are required to maintain a notification register
due to the regulations in the Netherlands.
infrastructure company X is saving notification since 2008 on project basis and they start to
register notification at one location since 2015. The reason is partly due to the growing
demand to obtain the client's understanding of the notifications in a project (Claassen,
Spanjers, & Staal, 2011). The environment is becoming increasingly important and also
includes the client (Claassen et al., 2011). For each project a form is made that has to be
filled in order to guarantee that notification will be taken seriously. In this way an overview
about several different aspects can be made that are used for this research:
- Reporter
- Contact detail reporter
- Type of notification
- Description of the notification
- Data of entry/ first contact and settlement
- Entry of reporting
- Actions taken
- Status
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Those will be explained in the next chapters. For this research 1230 responses have been
structured for notifications. The contact details of a reporter and the original notification will
not be used in this research because it involves confidential information.
4.1.2.1 Reporter
Notifications can be reported by individuals or groups. These individuals or groups are the
stakeholders that are involved in the project (see chapter 3.1.1). In the report of Olander
(2007) and Lee and Ting (2011) different groups of society stakeholders are mentioned such
as:
- Residents in the vicinity
- Local government
- Road users
- Local association and businesses
- Other
4.1.2.2 Type of notification
All the notifications that are entered are registered in a so-called notification register. For
this research the data is needed to be structured in order to analyze it. This structure is first
based on the literature study of Buntsma (2015), GeoWeb (n.d.) and Public space info (n.d.)
that is mentioned in chapter 3.3.1. This is the basis of the structure. But still this structure
will not give a clear overview about the different notifications. Therefore the four categories
will be expanded on the basis of the structure that is made by infrastructure company X. This
structure is based on the different notifications that are made in the past. Figure 6 gives a
visualization of the structure for the different types of notifications.
This structure shows that society stakeholders can have questions about:
- Realization
- Time schedule
- Accessibility
- Other remaining questions
In most cases those questions are unnecessary because this information has already been
spread to the stakeholders. During the construction phase most notifications are related to
complains of the construction. Therefore a more advanced structure is shown. Construction
nuisances are inconvenient for residents in the vicinity. The following have been entered by
the society stakeholders:
- Light
- Dust
- Vibrations
- Noise
- Construction site
- Road traffic
- Accessibilities
- Signage
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During the construction phase safety plays an important role. Not only for the construction
workers but also for the surrounding. In the urban environment it is possible that residents
see construction workers that are working unsafe. Also the measurements that are taken
can be seen as unsafe for the users. All the stakeholders are informed about the
construction phase and what will happen. But still it is possible that people did not receive
the information, wrong information or the way of communicating. This is also related to
behavior of construction workers. Each construction site is surrounded with a fence. But still
it is possible to create damage to the construction or material on the construction site. This
is called vandalism. But damage on the objects of stakeholders is also possible. The material
that is used for the construction is large and therefore damage can occur. In addition to
these notification a positive notification can be given in the form of a compliment. Some
stakeholders will pronounce their satisfaction about the construction work or the
communication. The last notification is a notice. This one can be seen as a remark from the
society stakeholders about:
- Safety reporter
- Unsafe work
- Remaining

Figure 6: Distribution of notifications

20

20

Information of infrastructure company X
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4.1.2.3 Entry of notification
In the existing notification register it has been written down how a notification is entered.
Those different types need to be clustered in order to create a structured than can be
analyzed. This clustering is based on the different communication tools of Klumpers (2014)
that can be used, as can be found in chapter 3.1.4. This information can be found in table 14.
Communication tools
Personal

Printed media

Digital broadcasting
Internet

Others
Unknown

Original way of entering a notification
Appointment
Visit
Oral
Personally
Telephone client
Telephone contractor
Post
Letter
Municipality
Client
‘Bewuste bouwers’
Website
Mail
Facebook
Twitter
Others
Unknown

Table 14: Entry of notification

A building organization can participate with the organization ‘Bewuste Bouwers’. This is an
organization that is derived from the English organization ‘Best Practice Hub’. The building
organization can register a construction project and gets a certificate that is stating that the
building site satisfies the code of conduct relating the environment. This means that the
companies know how to deal with the safety of the workers themselves and their
environment, how the project is dealing with the environment (waste and energy), how neat
the site looks like (clean and tidy), the construction workers are aware of what their work
environment is and how social the construction workers behave towards the surroundings.
The website of ‘Bewuste Bouwers’ has the benefits that all the different kinds of
construction projects are visible of the whole Netherlands. A building organization can
choose individually if they want to corporate with ‘Bewuste Bouwers’. Sometimes it is a
requirements of the client (Considerate Constructors Scheme, n.d.) (Bewuste Bouwers, n.d.).
4.1.2.4 Data of entry/ first contact and settlement
In almost all contracts the requirement that the contractor will answer the reporter of a
notification within 24 hours is stated. In order to comply with this requirement times have to
be notated. When a notification is reported that time is the entry date and the date that a
response is given from the contractor to the reporter is the first contact moment. This time
can be the same when a reporter is calling directly to the contractor. The settlement date is
the date when the notification is settled. With the entry data and settlement date the total
processing time can be estimated. For this research the dates of entry and first contact are
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transformed into the different seasons because as mentioned in chapter 3.4.2.3 the weather
has influence on the satisfaction. So the amount and type of notifications will be counted for
each season and compared with the satisfaction of people in each season ( van den R. Berg,
2012).
4.1.2.5 Actions taken
After a notification an action has to be taken to solve the problem that causes the
notification. This action can be done by the contractor or client. This can be related to the
Roos Leary model (Leary, Metzner, & Alpert, n.d.). This model is based on action and relation
between people. The stakeholder is making a notification that will result in an action of the
contractor or client, one of them is responsible for a solution. This process is taking a period
of time and during this period the result will be in a different status. The time that is
between the time the notification is mentioned by the contractor and the time the
contractor is called; in called treatment-time. The time when the contractor answers to the
stakeholder on the notification and the issues, where the stakeholder made a notification
about, it is called solved; concluded. This so called status gives an overview over the
situation of all the notifications.
4.1.3 Satisfaction data
The change from a market that is asking for products to a market with an oversupply of
products is also the case for infrastructure projects (alles over markt onderzoek, n.d.), see
chapter 3.4. This change is also noticed in within infrastructure projects. Satisfaction of client
and residents in the vicinity of the infrastructure projects has become more and more
important. In the different contracts clients are asking that projects will be executed without
any construction nuisances for the residents in the vicinity or other society stakeholders
(road users and road administrators). In the traditional contracts (RAW) the infrastructure
client was responsible for the management of stakeholders but integrated contracts (i.e.
DBFM, see appendix 3) will unburden the client (Claassen et al., 2011).
This satisfaction is part of the contract’s requirements and therefor the contractor needs to
measure this, see chapter 3.4.1 for way of measurements. From the eleven projects that are
part of this research only two included a satisfaction measurement. This is for project 1 and
project 3. The measurement of satisfactions is a new way of dealing with the society
stakeholders during a construction phase. The shift from stakeholders responsibility during
the construction phase is known today in almost all cases for the contractor. The
infrastructure client want to know how the contractor is dealing with those society
stakeholders and with this measurement an overview will be given. This measurement is
because of this new way of dealing with stakeholders’ satisfaction only been done by two
projects that were executed by infrastructure company X. In both projects infrastructure
company X needed to measure the satisfaction several times for the society stakeholder
(road user and residents in the vicinity). Both projects measured the satisfaction before they
even started with the project execution. This measurement is done by an external company
specialized in stakeholder satisfaction measurement. This measurement is the zero
measurement with which everything will be compared.
This measurement is a quantitative online survey for which respondents are invited. Nearly
all respondents were invited for the investigation through email. Some local residents were
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invited by letter that was addressed directly to the residents. In total 8789 respondents
received a questionnaire but only 2559 respondents filled in the complete questionnaire. For
project 3 the measurement was held each half year. This study is based on four
measurement moments. For project 1 only three measurements where held (before the
execution phase and two measurement during the execution).
Unfortunately both projects used a different kind of questionnaire, see appendix 5 for both
questionnaires (project 1 and project 3). The following questions will be used in the analysis
of this study:
- Individual variables
- Users purpose and frequencies
- Traffic congestion
- Traffic congestion and impact
- Communication
- Total grade satisfaction
- Familiar with notification register
4.1.3.1 Individual variables
In this research individual variables like gender and ages are used to find out if those
variables will give other outcome grade (CBS, 2014). Different types of stakeholder can also
give other outcomes. Therefor the questionnaires are designed in order to define which
society stakeholder filled in the questionnaire. Those society stakeholder all have a different
age and gender and it is analyzed whether this will have influence on the satisfaction.
4.1.3.2 Traffic congestion and impact
The more attractive a neighborhood or city, the greater the immigration from surrounding
areas will be increasing unemployment, housing prices, crowding in the schools, and traffic
congestion will follow until it isn’t more attractive any more than other places where people
might live (Thinking, n.d.). The traffic congestion is one reason that an infrastructure project
will be executed in order to reduce the nuisance because it is experienced as undesirable.
But during the execution more traffic congestion could be possible and could result in a less
satisfied stakeholder. In the research of Peletier and Post (2009) it is found that the
accessibility of the road due to possible congestion forms a concern for the residents in the
vicinity. The road users and residents are asked if they experienced traffic congestion. Also
the impact and grade of traffic congestion are investigated in order to evaluate how much
this traffic congestion influences their experience.
4.1.3.3 Construction nuisances
In the research of Peletier and Post (2009) for ‘Rijkswaterstaat’ the concerns of the residents
in the vicinity of the construction project have been evaluated. Construction nuisances as
noise, vibration, dust, odors and construction traffic are mentioned by the residents in the
vicinity. That is the reason why this research will be focused on those types of construction
nuisances. The road users and residents are asked if they experienced construction
nuisances.
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4.1.3.4 Communication
In chapter 3.1.4 different types of communications are mentioned (Klumpers, 2014). Each
type of communication is more suitable for different stakeholder groups or ages. Those
different types have been presented to the road users and residents in the vicinity in order
to find out whether they are satisfied with this way of information provision.
4.1.3.5 Total grade satisfaction
The Maslows theory about quality-of-life (QOL) (Sirgy, 1986) indicates different hierarchical
needs of satisfactions levels. There are five levels for people in a given society; 1. Selfactualization needs, 2. Esteem needs, 3. Social needs, 4. Safety needs and 5. Biological
needs. Each member of the society is looking for a higher level of satisfaction than they
already have. As mentioned in the research of Peletier and Post (2009) it is found that
residents in the vicinity are afraid for the construction period and the consensus. This means
that the residents in the vicinity will be declined in the Maslows theory because they need
safety (fourth level). This will have influence on their satisfaction. The measurements in this
research are gathered in different periods of time during the execution. So this can be
compared with the research of Moonen and Beuningen (2015) to find out if there will be a
decline in levels in the Maslows theory. In order to determine in which level the society
stakeholders (resident and road user) can be allocated a general satisfaction grade it has
been asked to them. Each of the society stakeholders (resident and road user) has been
asked on a scale from 1 to 10 how satisfied they are about the construction of an
infrastructure project.
4.1.3.6 Familiar with notification register
All the notifications, see chapter 3.3, are gathered together in a register, this is a regulation
in the Netherlands (Remmersbouwgroep, n.d.). The basis for this register is that the
stakeholders, chapter 3.1, knows where and how to make a notification to the project team.
If this is not known, the amount and types that are in the register at the moment are not
useful.
4.1.4 Data for the prediction models
In the previous section the used data is described. This data is the basis for the two
prediction models that will be made. In table 15 an overview of the founded variables for the
project characteristics, notifications and satisfaction are shown in relation with the models
for which the variables will be used.
Variables
Location in the Netherlands
Density
Project communication
Work type
Type of road
Infrastructure project client
Contract
Time period
Projects

Notification
X
X
X
X
X
X
X
X
X

Satisfaction

X
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Reporter
Type of notification
Entry of notification
Data of entry notification
Data of first contact after notification is made
Actions that are taking
Gender
Age
Frequency of using the road
Reason of using the road
Measurement moment
Type stakeholder resident
Type stakeholder road user
Grade traffic congestion
Impact traffic congestion
Grade communication
Construction nuisances
Total grade satisfaction
Familiar notification register

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Table 15:Total data

As can be seen in table 15, the stakeholders’ notifications and the satisfaction model are
based on different variables. This is due to the fact how ‘Social environmental’ has changed
in the recent years. Society stakeholders’ notifications have been registered since 2008 and
satisfaction data has only been measured for two projects. Also both projects used different
questionnaires causing problems in analyzing and therefore only thirteen variables can been
analyzed. Therefore two models will be created in order to predict the society stakeholders’
notifications and satisfaction.
The variable action that is taken will not be included in this research because of the
performed measurement is unique for each variable. The only variable that is used in both
models is the type of road. This variable will give an indication about the different road types
which are built in the Netherlands. For the notification prediction model three levels are
used. The satisfaction prediction model has only two levels. This is related to the data that is
found for the two projects. This variable will now give only a difference between two road
types but also the two projects can be separated with this variable.
The satisfaction variables that are chosen for this research have some ‘unknown’ levels.
Table 16 gives an overview about the percentage of missing data. This missing data is caused
by the fact that the measurement was based on different questionnaire for each project,
different for residents and road users and the design of the questionnaire when certain
answers where given.
Variable
Gender
Age
Road user
Resident

Percentage missing data
32%
33%
24%
32%
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Reason for use
Frequency of using the road
Total satisfaction grade
Satisfaction grade communication
Grade traffic congestion
Traffic congestion experience
Impact traffic congestion
Construction nuisances experience
Familiar with notification register

13%
17%
10%
10%
13%
13%
72%
33%
95%

Table 16: Total missing data each variable

The variables ‘impact on traffic congestion’ and ‘familiar with notification register’ have a
high percentage of missing data but still those variables are chosen. This is because of the
importance of the variables. The variable ‘impact on traffic congestion’ is a variable that is
mentioned in the research of Hamersma et al. (2016) as an important variable on
stakeholders judgement of infrastructure projects. The experience of traffic congestion has
impact on the grade of traffic congestion indicated. Indora (Indora, n.d.) finds that the
familiarity of the notification register will help to get a higher total satisfaction grade.

4.2 ORGANIZATION OF DATA
The data about the projects characteristics, stakeholders’ notifications and satisfaction that
is found in chapter 4.1 needs to be summarized in Microsoft Excel 2013. The reason for
choosing this program is based on the fact that with Microsoft Excel 2013 data can be
documented in a clear way also if the variables consist of words or numbers. The data needs
to be translated into a framework that is related to the literature that is found (see chapter
4.1). In order to find out if this data will fit the framework the descriptive statistics are
analyzed using the software packages SPSS version 23 (IBM SPSS Statistics for Windows,
2015). The data will be organized based on the descriptive statistics. All the variables that
are found will be structured with different levels. These labels are sensitive for spelling
mistakes, such as ‘complaint’ and ‘Complaint’, and different levels will be structured. After
that different levels will be compared if a low frequency is found. This is also called, data
clean up. The variables could include continuous variables and that could not been used in
this research so continuous data will be clustered following the uniform width rule. In the
next section (4.2.1 and 4.2.2) the results of the descriptive statistics for the stakeholders’
notifications and satisfaction will be explained.
4.2.1 Notification data
The stakeholders’ notifications data will be analyzed based on the structure that is discussed
in chapter 4.1.1 and 4.2. The project characteristics and stakeholder notifications will be
combined in order to see if there is a relation. This relationship will help in order to give a
prediction about the stakeholders’ notifications. This data structure will be applied on the
data by using Microsoft Excel 2013. Than the descriptive statistics can be executed with SPSS
version 23 (IBM SPSS Statistics for Windows, 2015). The results are represented in appendix
6. In the following section the different variables for project characteristics in relation with
the stakeholders’ notifications will be explained and also the descriptive values for the
stakeholder notifications.
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For each of the eleven projects different amount of stakeholders’ notifications are indicated
during the project execution. For this research 1230 notifications have been found for the
eleven projects. The descriptive statistics in appendix 6 (Table 32) shows that the most
stakeholders’ notifications is coming from the project 2 followed by project 10 and project
11. Project 8 has the lowest amount of stakeholders’ notifications followed by project 9, 5, 7,
2, 6. Project 1 and 4 can be seen as the project with the average numbers of stakeholders’
notifications.
The eleven projects are located in a different part of the Netherlands. With the structure,
that consist of four levels, is the most amount of stakeholders’ notifications coming from the
south of the Netherlands (see appendix 6 table 33). Followed by the West, Randstad and last
the east of the Netherlands. This result is related to the amount of projects that is located in
the south of the Netherland, almost a quarter of the projects.
The project location is different from each other but this is also the case about density. The
Randstad is an area where people are living more close to each other than in the North of
the Netherlands, appendix 6 table 34. But is density is also different within the areas. In a
city there are living more people than on a country setting.
The communication tools that can be used are related to the project. Each project has a
different stakeholder and therefor another approach. The amount of those tools are
structured and with the descriptive statistics (See appendix 6 table 35) can be seen that
there is a low amount of stakeholders’ notifications based on very few commination tools.
The most stakeholder notifications were based on many or very high amount of
communication tools.
The infrastructure projects are about a road that will be enlarged, improved or maintained.
The most stakeholders’ notifications are done on a infrastructure project that is improved,
see appendix 6 table 36. During maintenance the smallest amount of stakeholders’
notifications is mentioned. Those different work types are related to different roads. From
all the stakeholder notifications the most stakeholders’ notifications are made on a current
path road (Province road). The lowest amount of notification on an access road (municipality
road) (Appendix 6 table 37). The road type is related to the client of the infrastructure
project. A current path road has in most cases the Province as a client. The client
Rijkswaterstaat has received the most amount of notifications, see appendix 6 table 38. This
could be related to the fact that for almost all of the projects the client is Rijkswaterstaat.
The difference with other clients, municipality or Province is small.
The work type that needs to be used for an infrastructure projects is one of the most
important things to be determined during the creation of a contract. Therefor different
contract types have influence on stakeholder management. When a design and construct
(DC) contract is the basis than the most amount of stakeholders’ notifications can be
expected. With a Raamcontract and VOC the lowest amount of stakeholders’ notifications is
found. See appendix 6 table 39 for the descriptive statistics.
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The eleven projects are all related to infrastructure but they are all different in the activities
that needs to be executed. This will result in different project durations. This duration is
calculated with the total amount of days and years (Appendix 6 table 40 and 41). For this
research it is chosen to use the duration in years because the time in days is showing a large
deviation in the amount of notifications. The most stakeholders’ notifications are added for
a project duration of one year. Also each project will start and end in a different period of
time. The year that a project will start will not say anything about the future. Therefor the
season that a project starts and ends will be examined in the research (Appendix 6 table 42
and 43). When a project starts in the winter than the most stakeholder notifications can be
expect. The smallest amount of stakeholder notifications will be in the season autumn and
summer. If the project is ending in the summer or winter than the most stakeholders’
notifications are made, see appendix 6 table 44 and 45.
In most cases a stakeholder notification is made most of the times by the residents in the
vicinity. After that the road users will make the most amount of notifications (chapter 4.1.2.1
and appendix 6 table 46). The type of the stakeholder notifications is first based on the
structure of infrastructure company X. This structure will show a large deviations between
the clusters based on the descriptive statistics. Therefor some clusters will be combined, the
new structure is shown in table 17 and figure 7.
Clusters after descriptive statistics
Complement

Complain building nuisances

Complain safety
Complain communication
Complain damage
Complain remaining
Question realization
Question accessibility
Question remaining
Notice

Original clusters infrastructure company X
Complement
Complain building nuisances
Complain building nuisances light
Complain building nuisances dust
Complain building nuisances vibrations
Complain building nuisances noise
Complain building nuisances construction site
Complain building nuisances road traffic
Complain accessibility
Complain signage
Complain safety reporter
Complain safety unsafe work
Complain communication
Complain behavior
Complain damage
Complain vandalism
Complain remaining
Question realization
Question time schedule
Question accessibility
Question remaining
Notification safety reporter
Notification unsafe work
Notification remaining

Table 17: Clustering notifications
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Figure 7: Layout notifications

The new structure shows that the stakeholders are making the most amount of notifications
about construction nuisances. After they notify the contractor, stakeholders make the least
notifications about a compliment, see appendix 6 table 48.
Based on the descriptive statistics (Appendix 6 table 49), it can be seen, that the stakeholder
enter a notification more often by using other resources than the ones based on the
structure as presented in chapter 4.1.2.3. They mainly use the internet or personal appeal.
Each stakeholder notification is saved with time and date. With this time and data, all data
can be divided in season. In the autumn and winter the most notifications are entered, see
appendix 6 table 50. But the differences with the spring and summer are small. When the
contractor is giving an answer to the stakeholder that made a notification this date is saved
as well. So here the season can also be divided. The contractor is giving the most answers
during the winter and autumn. There is also a large amount of data that is not related with a
date and time. This could be due to the changes over time by using the notification register
by different social environmental mangers.
When the stakeholder is making a notification first of all the contractor needs to find the
information that will give an answer to the notification. This answer can be formulated by
the infrastructure client or the contractor and through this another party becomes
responsible for solving the issue. Indicated by the descriptive statistics (Appendix 6 table 47)
the contractor was in almost all the cases the responsible one. Therefor this variable will not
be include in the research. This is also because of the change of responsibility by different
contract forms and the shift from the old contract (UAV-1989) to the integrated (DC or
DBFM). The responsibility of stakeholder management will be become more important for
the contractor.
4.2.2 Satisfaction data
In total 8789 respondent received a questionnaire but only 2559 respondent filled in the
complete questionnaire. Unfortunately only two project from the eleven that are
investigated for the notification, used a satisfaction measurement. This is for project 1 and 3.
Each project indicated different measurement moments in order to monitor stakeholders’
satisfaction, see table 18 for the measurements of project 3 and table 19 for the
measurement of the project 1.
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Measurement

Residents link
Total

Finished

Road users
Total

Finished

Residents email

Road user Total

Total

Finished

0

394

169

945

429

155

0

0

324

1

76

54

803

243

113

476

189

356

2

71

47

681

170

79

695

222

348

3

445

144

497

168

62

861

351

557

Total

1585

Table 18: Amount of respondents for measurement project 3

Measurement

Residents
Total

Eupanel

Finished

Total

Finished

Total

0

28

27

1945

518

434

1

16

15

1250

414

429

Total

974

Table 19: Amount of respondents for measurement project 1

The stakeholders’ satisfaction data will be analyzed based on the structure that is discussed
in chapter 4.1.3. The project characteristics will be combined with the stakeholders’
satisfaction. Because only two projects had several measurement moments one
characteristics (road type) need to be added in order to see where the data was coming
from. This data structure will be applied on the data by using Microsoft Excel 2013. Than the
descriptive statistics can be analyzed with SPSS version 23 (IBM SPSS Statistics for Windows,
2015). The results are represented in appendix 7. In the following section the different
variables for satisfaction data and differences between the measurement moments and
projects will be explained and also the descriptive for the stakeholder notifications.
Based on the descriptive statistics can be seen that about thirty-six percent of the
respondents were male (Appendix 7 table 52). All the ages from 12 till 120 years are
represented with the age category of 56 till 65 years and 66 till 120 years the most (15
percent), see appendix 7 table 53. The majority of the respondents were road users (70
percent). Only twenty five percent were residents that lived in the vicinity of the
infrastructure project, see appendix 7 table 54 and 55. The questionnaire is designed so that
it was possible to give no answer to the question about gender, age and type of stakeholder.
Therefor there are some missing data, accounting for about thirty percent.
Each respondent is asked which section of the road he used during the construction phase.
This question will not be included in the design of the prediction model because the
question is to specific about the project.
The outcome of the descriptive statistics shows that only 4,8 percent of the respondents did
not use the road (appendix 7 table 55) and the majority (thirty percent) is using the road
with construction work weekly or monthly (appendix 7 table 57). Most of the trips are for
private reasons (fifty percent) (Appendix 7 table 58).
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The respondents are asked if they experience traffic congestion during their trip on the road
with construction work. More than sixty percent did not experience traffic congestion, see
appendix 7 table 59. Therefor the impact is small on their daily life (Appendix 7 table 60).
This question has only been asked to the respondents that experienced traffic congestion.
The respondents scored traffic congestion with an inadequate grade that is a score between
one and five, see appendix 7 table 61Table 61. This low grade means that there was no
experience of traffic congestion.
The respondents are also asked how they experience construction nuisances during the
construction phase. This question has because of the design only been asked to the residents
due to the questionnaire design. A third of the respondents did not answer this question and
therefore for those respondents the answer remains unknown. With forty five percent the
residents did not experience construction nuisances (Appendix 7 table 62). The scores with
inadequate grades are those scores between one and five (Appendix 7 table 71). This
respondents group has also been asked which kind of construction nuisances would give the
most nuisance, see appendix 7 table 63, 64, 65, 66, 67, 68, 69 and 70. The respondent rate is
low so therefore this cannot be included in the research. And all the respondents answered
that vibration, dust, noise, building traffic, construction nuisances, arrangement construction
site and cut-through traffic is scored with a zero (one percent).
From the respondents only sixty percent is familiar with the construction, appendix 7 table
72. Twenty five percent of the respondents did not answer this question. This could be
related to the design of the questionnaire or because the respondents that received the
questionnaire are not using the road at all.
Respondent have been asked whether they are familiar with the different types of
communication tools and how satisfied they are. Thirty six percent are familiar with the
digital progress report and twenty percent are satisfied about this way of communication
(Appendix 7 table 73 and 83). The website is familiar for twenty percent of the respondent
and twelve percent is satisfied about this way of communication (Appendix 7 table 74 and 84
and Table 84). Ten percent of the respondents are familiar with the communication tool
email and seven percent is satisfied (Appendix 7 table 75 and 85). It is also possible to
communicate by sending a letter that is addressed for the resident. This is a familiar way of
communicating for only two percent of the respondents (Appendix 7 table 76 and 86). And
one percent is satisfied about this way of communication, see appendix 7 table 86. A letter
that is addressed for the resident is familiar for twenty five percent of the respondents and
five percent is satisfied (Appendix 7 table 77 and 87). Thirty percent of the respondents are
familiar with the advertisement in the magazines and fifteen percent is satisfied about this
way of communicating (Appendix 7 table 78 and 88). This answer is the same for
communicating via the newspaper. Eight percent of the respondents is informed by the road
signs and twenty percent is satisfied with this way of communication (Appendix 7 table 80
and 90). But the last way of communicating is by friends/family or colleagues. Only three
percent is informed through this way and two percent is satisfied with this (Appendix 7 table
81 and 91). Because the percentage of unknown answers for this question is between the
sixty and ninety percent the results cannot be used. Sixty percent of the respondents also
said that nothing needs to be improved about the way of communicating. See appendix 7
table 82 and 92.
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The respondents also give an overall grade about the satisfaction of communication. This
grade is for only ten percent inadequate(grade between 1 and 5) and good (grade of 9 or 10)
but in total fifty percent answered that the communication score is adequate (grade
between 6 and 8). See appendix 7 table 93.
One of the last questions that respondents had to answer was about their overall
satisfaction about the infrastructure construction. The majority give a score between 6 and
10 (forty percent)(Appendix 7 table 94).
In the chapter 4.2.1 the results are shown for the descriptive statistics about the type of
notifications. Those notifications are made by the different stakeholders. In the
questionnaires it is asked if the stakeholders are familiar with the fact that they can make a
notification and where they can mention this. The most stakeholders (fifty percent) don’t
know where they can make a notification (Appendix 7 table 95). This is due to the fact that
most stakeholder did not make a notification and if they want to do it they know where to
find the information to make a notification.
The questionnaires were asked by two different projects (Project 1 and 3). In total sixty
percent of the respondents filled in the questionnaire for project 3 and forty percent for
project 1(Appendix 7 table 97). This measurement is done serval times by both the projects.
Thirty five percent of the answers are given in the zero measurement, thirty percent during
the first measurement, fifteen percent in the second measurement and in the third
measurement twenty percent of the answers is coming from this measurement moment,
see appendix 7 table 98.
The following variables will be selected in order to create a prediction model for satisfaction:
- Gender
- Age
- Residents
- Road user
- Frequency of use of the road
- Reason for use the road
- Traffic congestion
- Impact traffic congestion
- Grade traffic congestion
- Construction nuisances
- Grade communication
- Total grade
- Familiar with notification register
- Road type
- Measurement moment
Those variables are chosen because the results show a significant result. The other
questions did not get enough answers so therefore those will not be added in this research.

4.3 METHODOLOGY: BAYESIAN BELIEF NETWORK
A Bayesian belief network (BBN), also called a causal network or belief network, is a
powerful tool for knowledge representation and reasoning under conditions of
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uncertainty (Cheng, Greiner, Kelly, Bell, & Liu, 2002), and visually presents the probabilistic
relationships among a set of variables (David Heckerman, 1997). It is frequently applied in
real-world problems such as diagnosis, forecasting, automated vision, sensor fusion, and
manufacturing control (D Heckerman, Mamdani, & Wellman, 1995). In the research of
Uusitalo (2007) the BBN method is described as a method that handles missing data, the
facility to learn about causal relationships between the variables and show a prediction.
With using BBN there is no minimum sample size that is required in order to perform an
analysis. This sample size will not affect the accuracy of the prediction of the outcome.
Environmental data often include missing values, since problems in sampling may mean that
some unique event or point in time is missed. Unlike many estimation methods, BBN can
handle situations with missing observations, whether the data is missing randomly or the
absence of an observation is dependent on the states of other variables (D Heckerman et al.,
1995). It is also possible to learn about the causal relationships between the variables. The
model structure can be based on subject matter knowledge or using the data. The most
common approach is to do structure learning with only the data set and afterwards the
knowledge will be added to the model. This structure learning with knowledge is only be
used in environmental research by using someone’s experience in order to make a reliably
estimation based on the available data set. Theories about causal connections generally
result in better models (Uusitalo, 2007). An important feature of Bayesian methods is the
use of prior information. Priors reflect our knowledge of the subject before the research is
conducted. Bayesian network models also have the advantage that they can easily and in a
mathematically coherent manner incorporate knowledge of different accuracies and from
different sources (Marcot, Holthausen, Raphael, Rowland, & Wisdom, 2001). The data about
stakeholder notifications and satisfaction can, by using BBN, be combined with the project
characteristics. The outcome of a BBN method is about a prediction of what to expect on an
environmental issue, like the prediction of coral bleaching in the Great Barrier Reef
(Wooldridge & Done, 2004). This model makes link between the heat stress and the
ecological impact. Those issues are related to the geographic setting and the surface
temperature and ecological attributes of reef sites.
Bayesian estimation are considered as a reliable measurement technic (Sándor & Wedel,
2005). Fitting to this, Zong and Wang (2015) applied the BBN method in order to generate
more accurate expectations. It is possible to investigate the influences on more decision
variables with BBN. With BBN a graphical method that will give an overall structure with
directed acyclic graph representing multivariate, complex network structures. The method
gives a clear overview through graphical simplification for experts and non-experts so both
can use and understand the method. BBN method can be used for several reasons. First of
all it can simplify multivariate statistical problems. Secondly it gives a compact model
representation of uncertainties using conditional dependencies (Smid, Verloo, Barker, &
Havelaar, 2010). The model can handle imperfect observations and unknowns outcomes.
This model can calculate with used algorithms need to consider different sources of
uncertainty. But multiple objectives of the system need to be balanced out (Kochenderfer,
2015).
A Bayesian Belief Network consists of a set of nodes and directed arcs. The nodes represent
variables and the arcs represent the directed causal influences between linked nodes. The
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arc starts from the parent node (B) to the child node (A). The child node is dependent on its
parent node, but it is conditionally independent of others (Huang & Bian, 2009).
The Bayesian Belief Network analysis can calculated the included structures parameters with
actual data or prior knowledge from historical data or experts. With statistical principles and
calculations the data can be analyzed, such as the joint probability and the Bayes’rule (Smid
et al., 2010). The historical data can be used to calculated future predicted outcomes
(Roventa & Spircu, 2009). Bayesian Belief Network is based on the Bayesian rule (Grover,
2013):
𝑃(𝐵) ∗ 𝑃(𝐴|𝐵)
𝑃 (𝐵|𝐴) =
𝑃(𝐴)
where:
P(A) is the prior probability or marginal probability of A.
This rules is based on statistical probabilities, P(B) and P(A), that can be describes as that
event A or event B appears. 𝑃(𝐴|𝐵) describes the prior probability, that A appears under the
condition, that B appears. Bayesian Belief Network is a network that is based on nodes that
are linked with arcs. With the Bayesian rule the probabilities that event B appears under the
evidence that A appears can be calculated. This calculation is called the posterior
probabilities. The posterior probabilities can be used for forward and backward reasoning
with Bayesian Belief Network. This means that the network is based on nodes that will be
updates the relations between each other with forward and backward reasoning. With
forward reasoning the network will be updated with information of the parents nodes.
Backward reasoning is been done by using new information for child nodes (Smid et al.,
2010; Verhoeven, 2010). Based on the Bayesian Rule, the probabilities to appear for every
level of every node are calculated and represented in the underlying conditional probability
tables (CPT) for every node (Verhoeven, 2010). CPT is based on the data where the
probabilities will be calculated with.
Bayesian networks provide full representations of probability distributions over their
variables. That implies that they can be conditioned upon any subset of their variables,
supporting any direction of reasoning (diagnostic reasoning). Or again, one can perform
predictive reasoning , reasoning from new information about causes to new beliefs about
effects, following the directions of the network arcs (predictive reasoning), see figure 8.
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Figure 8: Types of reasoning
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A BBN consists of qualitative and quantitative parts (Van Der Gaag, 1996). The qualitative
part of a BBN, so-called structural learning, is the graphical representation of independence
holding among variables and has the form of an acyclic directed graph (E. Lee, Park, & Shin,
2009).
4.3.1 Structural learning algorithm
Structural learning algorithm process is the examining of the possible relations between the
variables. This will be done by using the Bayesian Search algorithm that is used as a form of
search-and-scoring algorithm. The Bayesian Search is looking of the best possible graphs by
generate all the possible graphs. This is called “general-purpose graph structure learning
algorithm” (Wheeler, 2014). This is a iterative process where all the graphs will be compared
with each other by using the Expectation Maximization (EM). In order to simplify this
iteration process, the algorithm uses partially directed graph search rather than the superexponential directed search (Wheeler, 2014). The Bayesian Search algorithms are containing
class algorithms that are called Markov-equivalent. This means that the edges regardless the
direction of the arcs, a v-structure is showed.
Based on the calculation of the structure the model tries to maximize the posterior
probability of the structure, which is called the Bayesian Score. This score will be calculated
based on a random initial graph. This graph will then be change by adding new undirected or
directed edge or by removing an existing edge. It is also possible to convert undirected in
directed edger or reverse an existing directed edge. Only directed acyclic graphs are allowed.
For every graph the score is calculated automatically by GeNIe and the graph with the
highest score is selected as the local maximum (Kochenderfer, 2015; Wheeler, 2014).
21

(Korb & Ann E. Nicholson, 2003)
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In order to calculated with the collected data the network in GeNIe some variables need to
be chosen. First of all the discrete threshold value, that is been set at 20. The discrete
threshold is used when all entries in the column are integers. In such case the count of
unique values is calculated and if it's greater than the threshold value, the column is
considered to be continuous. With its default value of 20, any variable that has more than 20
different values will be considered continuous. The max parent count with 8 and the sample
size with 50. The max parent count number of 8 tells that the model has a limit of 8 parents
that a node can have. The number of iterations is increased to 40. The model will make in
total 40 iterations in order to find the best fitted model for the data. The seed remains 0 and
the link probability is set to 0.05. Link Probability (default 0.05) is a parameter used when
generating a random starting network at the outset of each of the iterations. It essentially
influences the connectivity of the starting network. The lower the probability the more
possible links will be found in the data set after each iteration. The prior link probability stays
at 0.001 and the max time with 0 seconds. The prior link probability defines a prior existence
of an arc between two nodes. So with background knowledge or after the validation this
links is needed to be made and the probability will therefore be low (0.001). If the seed is 0
that means that the result will be different every time the algorithm is running. The sample
size (default 50) represents the inertia of the current parameters when introducing new
data. Therefor it is common to use a sample size of 50%. The model can be different if the
data file is too small. The sample size is not the sample size of the data but this will
influences the "strength" of prior link probability.
After constructing the network automatically by GeNIe, the structure is reviewed critically
regarding literature and personal background knowledge in relation to notifications and
satisfaction. This structure reviewing needs to be executed a lot of times. The process that
generates the structure will use several algorithms, dependency-analysis algorithm and
search-and-scoring algorithm (Verhoeven, 2010), in order to simplify the process. With this
process also parameter learning is applied, see chapter 4.3.2. Structural learning is about the
learning process if the variables have or have not a relationship between each other.
The dependency-analysis will focus on the optimization of the complete network and does
not focus on single edges. The conditional independence and dependency statements for
the variables are derived by heuristics search algorithms. All the relations between the
variables will be investigated in order to find mutual information and their dependency. If
two variables are dependent on each other by using another variables that this is called dseparated or conditionally independent. With this approach a network can be created that
consist of conditional independent and dependent statements. The start of this network is
by making a network with one relation between two variables. After that more relations will
be added under the condition, that conditional dependence is found for the variables. This
approach makes sure that a circle relation cannot be constructed. This is executed until all
relations are directed (Verhoeven, 2010).
In comparison to this, the second class of algorithms aims at searching for the network
structure, that maximizes the goodness of fit (Verhoeven, 2010). For this algorithm an edge
will be added to the structure in order to calculate the probability by using the probability
chain rule. Then another alternative edge will be constructed and the new score will be
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calculated. The edge with the highest score will be chosen. This is repeated until every edge
is determined so that no higher joint probability can be found (Verhoeven, 2010).
4.3.2 Parameter learning algorithm
After structure learning parameter learning process will be applied on the network. With
parameter learning each node of the network the probability distribution will be
determined. In order to analyze the network hard evidence will be added to some of the
variables of the network. This first starts with a sensitivity analysis for different target
variables. A sensitivity analysis is a technique used to determine how different values of an
independent variable impact a particular dependent variable under a given set of
assumptions (Investopedia, n.d.). The variable that is chosen as target will be selected and
the executing of the sensitivity analysis will be done automatically by GeNIe. This lead to
other variables that have influence on the target by the collar red. The darker the red collar
the more influence the variable has on the target variable. If the variables has a grey color
then there is no influence.
In addition to the sensitivity analyses a quantitative influence of parent nodes for child
nodes is measured. This will be done by putting hard evidence into the model, which means
that the variables has a level that will appear. The level will be selected and a 100 percent
probability will be showed for that level. This means that this will be assumed as a real- life
situation. Based on this, backward reasoning is executed using the Clustering algorithm,
which is the “fastest known exact algorithm for belief updating in Bayesian networks” (GeNle
Developer, 2007). The Clustering algorithm was proposed originally by Lauritzen &
Spiegelhalter (1988). Several other researchers improved the algorithm in the following
years (Dawid, 1992; Jensen, Lauritzen, & Olesen, 1990).

4.4 CONSTRUCTION OF STAKEHOLDERS’ NOTIFICATIONS AND SATISFACTION
PREDICTION MODELS
In this paragraph the prediction networks will be constructed. This will be done with the
information from the previous chapters, data (section 4.1 and 4.2) and the Bayesian Belief
Network (section 4.3). In order to make this prediction model the following steps need to be
executed in order to make the prediction models:
Step 1:
Step 2:

Step 3:
Step 4:

Step 5:

The collected data are summarized and renamed in Microsoft Excel 2013.
Statistical analyses of the data are executed in the form of descriptive
statistics with the help of SPSS version 22 (IBM Corporation, released 2013).
The data set is analyzed regarding missing values and cleaned up regarding
spelling mistakes.
Continuous data are clustered into discrete variables using the uniform width
rule.
The data are uploaded into the software package GeNIe (Decision Systems
Laboratory, 2007). Automated structure learning based on the Bayesian Score
algorithm is used to generate a Bayesian Belief Network.
The generated network is reviewed regarding previous knowledge of
notification and satisfaction process and structuring Bayesian Belief Networks.
The network is adopted by entering background knowledge.
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Step 6:

The Clustering algorithm is used for parameter learning. Besides, the
generated network is analyzed by a sensitivity analysis and entering hard
evidence.

Step 1 till 3 refers to analyzing and cleaning the data (section 4.1 and 4.2), while step 4 till 6
are executed in order to construct and analyze the Bayesian Belief Network (section 4.3 ). In
the following subparagraphs prediction models will be created for notification and
satisfaction.
In the first subsection (4.4.1) a prediction model for notification will be build. The links that
are found by using GeNie will be tested in order to see if those links are correct. After that a
prediction model for satisfaction will be made (section 4.4.2). When both models are build a
validation is done by interviewing different environmental managers (section 4.4.3).
4.4.1 Notification
As mentioned first the data need to be collected. This is done in section 4.1.1. This data is
summarized, renamed and been analyzed with the descriptive statistics (section 4.2.1). With
the analyzing approach Bayesian Belief Network (BBN), as explained in chapter 4.3 a network
can be constructed. The software program GeNIe is chosen for this research (Decision
Systems Laboratory, 2013). This starts with the structure learning process. Therefor the
variables will be examined regarding the possible relationship between them. Therefor the
Bayesian Search Algorithm, a form of search-and-scoring algorithm is used. Bayesian Search
looks for the best graph out of all possible ones. This is called “General-purpose graph
structure learning algorithm” (Wheeler, 2014). The model that is created by using the
general-purpose graph structure learning algorithm did not find a link with the variable
season, so a notification is entered. In the research of van den Berg (2011) it is shown that a
negative content will be made more frequently in the winter period. So the structure
learning process will be done again with background knowledge of van den Berg (2011) by
entering a link between these two variables. This model is showed in figure 9.
With this notification model, figure 9, it is possible to make a prediction about:
- Type of notifications that can be expected from different project characteristics
(density, duration of the construction, infrastructure client, type of road and the end
season of the construction).
- The reporter of notifications based on the way a notification is entered and the
project characteristics location in the Netherlands, density, duration of the
construction, infrastructure client, type of road and the end season of the
construction.
- How a notification will be entered. This is based on the project variables: location in
the Netherlands, density, duration of the construction, infrastructure client, type of
road and the end season of the construction.
- The season a notification will be made. Therefor the type of notification, density,
duration of the construction, infrastructure client, type of road and the end season of
the construction are the dependent variables.
- The amount of commination tools that are needed in order to prevent notification.
For this model project characteristics such as location in the Netherlands, contract,
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start/ end season of the construction, duration of the construction, type of road,
infrastructure client and density are needed.
It is not possible to check which stakeholder is making what kind of notification. Therefor a
link needs to be built between the reporter of a notification and the type of notification. If
this link is added no suitability changes can be showed between the type of notification for
different stakeholders. Also with this model it is not possible to see if the amount of
communication tools have influence on the type of notification. Therefor a link needs to be
built between communication tools and type of notification. If this is done the frequencies
will not change suitably. Therefor it is not possible to make a prediction.
As can be seen in figure 9, the variables have a level that is so called ‘unknown’. This is
caused due to the fact that since 2011, when the notification are register, different layouts
of the registered were build. Also it was possible to fill in the register when values (levels)
where missing. For the variable ‘season’ a notification is entered and for how a notification is
entered a level of unknown is introduced. In total around the 15% of the data is missing for
the way a notification can be entered and 1% of the season a notification is made.
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Figure 9: Data model notifications
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4.4.2 Satisfaction
In chapter 4.2 the analyzing approach with Bayesian Believe Network (BBN) is explained. This
approach is used in order to make the network. The software program GeNIe is chosen for
this research (Decision Systems Laboratory, 2013). First structure learning process is done
with the data that is clustered as explained in chapter 4.1.3. The variables that are used will
be examined regarding possible relations between them. This will be done with Bayesian
Search Algorithm, a form of search-and-scoring algorithm. Bayesian Search searches for the
best graph out of all possible ones. This is called “General-purpose graph structure learning
algorithm” (Wheeler, 2014). Furthermore, background knowledge is entered in the form of
one link. This background knowledge is related to the questionnaire. Some questions will be
asked when certain answers are filled in because some questions are conditional on each
other. It comes to the following questions, the original questions can be found in the
questionnaires in appendix 5.
- Are you a road user? -> What is the frequency of using this road?
- Are you a road user? -> What type of road do you use?
- Are you living in the vicinity of the project execution? -> Did you experience
construction nuisances?
- Did you experience traffic congestion? -> What was the impact on your daily life?
- Did you experience traffic congestion? What rating would you give traffic
congestion?
Those links will be added to the model. After entering this knowledge, the network is
constructed again. This model is showed in Figure 10. In the model the variable total grade is
the variable where the total satisfaction is been showed.
With this satisfaction model, Figure 10, it is possible to make a prediction about:
- The total satisfaction grade that is based on the experience of traffic congestion, the
familiarity with the notification register and respondents characteristics gender, age,
type of society stakeholder (resident or road user), reason for use and frequency of
use.
- Satisfaction grade for communication. Therefore the variables for the total
satisfaction grade, the familiarity with the notification register and respondents
characteristics gender, age, type of society stakeholder (resident or road user),
reason for use and frequency of use.
- Grade for the experiences of traffic congestion that is based on the respondent
experience traffic congestion or construction nuisances, what will be the
measurement moment, what kind of road will be under construction and the
respondent characteristics gender, age, type of society stakeholder (resident or road
user), reason for use and frequency of use.
- The experience of construction nuisances what is based on the respondent
experience traffic congestion, what will be the measurement moment, what kind of
road will be under construction and the respondent characteristics gender, age, type
of society stakeholder (resident or road user), reason for use and frequency of use.
This model is showing an obvious link between satisfaction grade of communication and the
total satisfaction grade. It would be expected that total satisfaction grade would be the end
node however, it could not be found in the derived model. Therefore this link will require
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further investigation that will be done during the interviews with different environmental
managers, see chapter 4.4.3 for the validation.

Figure 10: Data model satisfaction
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4.4.3 Validation prediction model notifications and satisfaction
The validation of the expatiation networks that are related to the data that is provided is
done with five interviews. The five persons are social environmental managers that are
working for infrastructure company X and they are different in:
- Age
- Gender
- Total years they fulfill the function social environmental managers
- Total project working with social environmental management
- Different types of projects (see chapter 4.1.1)
Those interviews are related to the variables and how important each variable is for the total
network and specially for the results of the models that have been asked in the research
questions five and six, see chapter 1.3. In chapter 4.4.3.1 the variables that are chosen for
the project characteristics are evaluated through a check from the responsible social
environmental manger. Chapter 4.4.3.2 is about the validation of the model notification and
satisfaction.
4.4.3.1 Validation project characteristics
The project characteristics that are found for each project will be validated in order to check
if the chosen levels are chosen properly. During the validation three projects need to be
adapted for the variable density. This density was based on the amount of addresses of the
cities but the project locations are located on the edge of a city and therefor the density will
be a lower level. This is the case for projects:
1. Project 1
From urban environment to moderated urban environment
2. Project 6
From moderated urban environment to country setting
3. Project 8
From urban environment to moderated urban environment
All the other levels in the variables where validated by the different social environmental
managers and where properly chosen.
4.4.3.2 Validation prediction model notification
Validation is checking the model, that is currently based on data from stakeholder
notification and satisfaction. In fact, the model will be tested if it is not based on
coincidences. After a validation the model will predict better stakeholders’ notifications.
The social environmental managers are asked to give a score from 1 until 10 how important
the variables are that are selected for the prediction model of stakeholders’ notifications.
This is shown in appendix 8. During validation the outcome of the notification model are
asked at the environmental managers in order to find out which variables have influence on
each other. For the stakeholders’ notifications model the predicted outcome will be:
- Type of notification
- Type of stakeholder
- The way a notification is made
- Season notification is made
- Communication strategy
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Each top three answer that is given by the social environmental managers is compared with
the sensitivity model that is made from the data. All the links that are not found in the data
will be examined. The links, according to the social environmental managers, that are
needed to be added are shown in table 20.
Existing variables model
Type of notifications

Type of stakeholder/reporter
The way a notification is made

Season a notification is made
Communication strategy

New possible link
Location in the Netherlands
Project communication
Work type
Project communication
Work type
Contract
Project communication
Work type
Period of year start construction
Project communication
Work type

Table 20: Possible links to added for the notification model

The variables will be measured in order to see how important the social environmental
managers scored the variables individually and in their top three, this is shown in appendix
9. If the majority of the social environmental managers find a variable important and this
variable is not included in the model than a link will be made. The following links will be
added:
- Location in the Netherlands with type of notification (12) (a 11)
- Work type with type of notification (15)
Before the new links will be added the model fit parameter will be calculated. The model fit
parameter is calculated with parameter learning. This score will show how well the final set
of parameters fits all the data. This number needs to be increased if the new links are added
in order to make better suitable model. The score before the new linked are added to the
notification model the log likelihood score is:
𝐿𝑜𝑔 (𝑝) = −3475,145080
And after the new links are added the stakeholders’ notifications model shows an increase in
the log likelihood score.
𝐿𝑜𝑔 (𝑝) = −3464,086340
The new prediction notification model is shown in figure 11.
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Figure 11: Expatiation model notifications
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4.4.3.3 Validation prediction model satisfaction
Validation is checking the model, that is currently based on data from stakeholder
notification and satisfaction. In fact, the model will be tested if it is not based on
coincidences. After a validation the model will be predict better stakeholders’ satisfaction.
The social environmental managers are asked to give a score from 1 until 10 how important
the variables are that are selected for the prediction models for stakeholders’ satisfaction.
This is shown in appendix 8. Also the outcomes of the stakeholders’ satisfaction model that
are asked in the research questions are asked what kind of variables have influence on other
variables. For the stakeholders’ satisfaction model the predicted outcome will be:
- Traffic congestion
- Construction nuisances
- Communication grade
- Total satisfaction grade
Each top three answer that is given by the social environmental managers is compared with
the sensitivity model that is made from the data. All the links that are not found in the data
will be examined. The links, according to the social environmental managers, that are
needed to added are shown in table 21.
Existing variables model
Traffic congestion

Construction nuisances

Communication grade

Total satisfaction

New possible link
Location resident life’s
Grade communication
Satisfied with information provision
Willing to reduce construction nuisances
Grade communication
Location resident life’s
Satisfied with information provision
Willing to reduce construction nuisances
Location resident life’s
Satisfied with information provision
Construction nuisances
Location resident life’s
Experience traffic congestion
Satisfied with information provision
Grade satisfaction
Experience construction nuisances

Table 21: Possible links to added

The variables ‘satisfied with information provision’ and ‘location where the residents life’ is
asked in the questionnaires but too many respondents did not give an answer, see
descriptive in appendix 7 table 83 until 91. Therefor this variables is not used in this
research. The variable about how the contractor already showed the residents that the
organization did everything that is possible to reduces the construction nuisances is not
asked in any questionnaire. Therefor this variable cannot be included in this research. The
other variables will be measured in order how important the social environmental managers
scored the variables individually and in their top three, this is shown in appendix 9. If the
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majority of the social environmental managers find a variable important and this variable is
not included in the model than a link will be made. The following links will be added:
- Grade communication with construction nuisances
- Construction nuisances with grade total satisfaction
- Grade communication with grade total satisfaction
The last new added link is a linked that needs to be reverse.
Before the new links will be added the model fit parameter will be calculated. The model fit
parameter is calculated with parameter learning. This score will shows how well the final set
of parameters fit all the data. This number needs to be increased if the new links are added
in order to make better suitable model. The score before the new links are added to the
stakeholders’ satisfaction model the log likelihood score is:
𝐿𝑜𝑔 (𝑝) = −7618,751120
And after the new links or the reverse link are added the log likelihood is showing a small
increase:
𝐿𝑜𝑔 (𝑝) = −7618,652787
Figure 12 shows the new prediction model for satisfaction.
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Figure 12: Expatiation model satisfaction
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4.5 FINAL PREDICTION MODEL
After the models that are created and validated (see section 4.4), these final models are
generated for notification and satisfaction. These final predication models will be analyzed in
order to create an conclusion what can be predicted for society stakeholders’ notifications (
section 4.5.1) and satisfaction (section 4.5.1.2). This conclusion will give a result that will be
answering the fifth22 and sixth23 sub question.
4.5.1 Prediction model notifications
The data for the project characteristics and notifications that is collected will be analyzed by
using Bayesian Belief Network that can be constructed in GeNIe. Using the Bayesian Score
algorithm in GeNIe the network is constructed automatically. The validation is also added
into the model. This new notification model can be seen in figure 11.
The aim of the prediction model for notification is to prepare the infrastructure project team
on what to expect about the type of notifications, who is making a notification, how will the
notification be entered, in which season can we expect those notifications and finally what
kind of strategy is needed. In order to make this visible a table is constructed that is based
on the variables that are wanted to be calculated (type of notifications, who is making a
notification, how will the notification be entered, in which season can we expect those
notifications and what kind of strategy is needed), and over the variables that are coming
from the project characteristics (density, location, type of road, client, work type, contract,
start construction season, end construction season and duration). The results will be
analyzed in the following sub chapters by using the steps that are followed in order to create
the Bayesian Belief network. So first with structural learning algorithm the relationship
between the project characteristics and notification data will be discussed and with
parameter learning algorithm the sensitively of each level in the variables will be explained.
4.5.1.1 Structural leaning algorithm
To generate the network structure based on the collected data, the Bayesian Belief network
is constructed in GeNIe. Using the Bayesian Score algorithm with the settings mentioned
before the network is constructed automatically. As can be seen in figure 11, of chapter
4.4.3.2. Parameter learning can be done by adding evidence to some of the variables of the
network. To do so, first a sensitivity analysis is executed for the target variables. This
research is focusing on the type of notifications, season of entry, different stakeholders that
are making a notification, the way a notification is made and what will be the amount of
communication tools. The sensitivity analysis is done by marking the node as target node
and executing the sensitivity analysis automatically by GeNIe. This leads to a graphical
indication of the most influencing variables in dark red. Less influencing variables are
presented in light red. Not-influencing variables become grey. The results of these analyses
can be found in appendix 10.

22

“What kind of predications can be made for amount, type of notifications, ways of making a notification,
reporter of a notification, the time of year a notification is reported and strategy of communication for
infrastructure projects all have other characteristics?”
23
“What kind of predications can be made for the total amount of satisfaction, communication satisfaction,
construction nuisances and traffic congestion for different individual variables?”
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First the variable type of notification will be set as target. And in appendix 10 figure 15 can
be seen that the variables location in the Netherlands, client and contract. The other
variables density, type of road, contract, start and end season of construction and the
duration are showing a too weak association or do not exist at all.
If structural learning will be added on the variable type of reporter than the network shows a
relation than can be graded as moderated relationship with the variables density, location in
the Netherlands, client and way of entering a notification, see appendix 10 figure 16. The
other variables are showing as too weak to be presented or do not exist at all (work type,
type of road, contract, start and end season of construction and the duration).
The network shows for the outcome of the way a notification can be entered only a relation
than can be graded as moderated relationship with the variables density, location, type of
road and client, see appendix 10 figure 17. It becomes clear, that many other variables could
not be presented in the Bayesian Network since their relations are too weak to be presented
or do not exist at all. This accounts for density, location in the Netherlands and type of road.
Structural learning can be applied on the variable, season a notification is being entered, the
network shows with all the variables a weak or very weak relationship, see appendix 10
figure 18. Therefor this variable cannot be presented.
The final variable where structural learning is applied on the amount of communication tools
that can are needed for a project. All the variables are showing a relationship that can be
seen as a strong relationship with this variable, see appendix 10 figure 19.
4.5.1.2 Parameter learning
Using this Clustering algorithm, the network generated by GeNIe can be analyzed regarding
the relations of the variables and their influences on each other. The results of the sensitivity
analysis and the network updating based on evidence is shown in the following. The
sensitivity analysis shows which variables have impact on the target value. If there is a strong
sensitivity than a change in the levels of the variable will give another outcome for the target
variable.
Table 22 lists the probabilities for all occurrence event variables without and with evidence
entered into the network. The first column (left side vertical) lists all variables with levels
that can occur. In the first column on top the project characteristics variables with levels are
shown (horizontal). The second column consists of the probabilities for all variables (and
levels) when no evidence is entered into the network. The other columns illustrate the new
and updated probabilities when hard evidence for different variable levels is entered into
the network, as an example. The variable level country setting for density is chosen. This
results in a probability that is different from little urban environmental density.
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Table 22: Result notification prediction model respondent characteristics
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The initial probabilities (e.g. before hard evidence is entered into the network) and the
updated probabilities (e.g. after hard evidence is entered into the network) are compared to
analyze the influence of the type of notification, reporter of a notification, way of entering a
notification, season of entering a notification and the total amount of communication tools.
If the probabilities for a certain level increase then the hard evidence has a positive influence
on that particular level. A lower probability indicates a negative influence.
Overall the probabilities do not change substantially for the variables ‘density’, ‘type of
road’, ‘contract’, ‘start and end data of construction’ and the ‘duration’ for the different
types of notifications. A few examples with positive and negative influence of hard evidence
are described below. The hard evidence ‘location’, ‘client’ and ‘work type’ results in higher
probabilities for the levels of type of notification. This means, in this example, that the
occurrence of ‘location’, ‘client’ and ‘work type’ influences the type of notifications. For the
variable ‘location’ the level ‘South’ gives the most probabilities differences. This is also for
the level ‘municipality’ for the variable ‘client’ and the level ‘enlargement’ for the variable
‘work type’.
The hard evidence for the variables ‘client’ and ‘density’ has a positive influence on the
probability for the ‘reporter of a notification’. This means that the initial probability becomes
larger after hard evidence is entered into the network. This seems logical, because the client
such as a municipality means that the project is located closer to the residents. So therefore
more residents will make a notification. This is also for the density of the surrounding. A
strong environmental density has lots of stakeholders so more residents will make a
notification. The hard evidence for the variables levels of ‘road user’ results in a lower
probability for the ‘client’ and ‘density’ and at the same time a higher probability for the
‘residents’.
For the variable ‘way a reporter is making a notification’ the influence of the variable ‘type of
road’ the probabilities do not change substantially. A few examples with positive and
negative influence of hard evidence are described below. The hard evidence of the location
in the Netherlands is the ‘East’ result in a higher probability for the level printed media. And
a lower level ‘digital’ and ‘internet’. This means that people in the East are more likely to
make a notification by using ‘printed media’ instant of other was such as ‘digital’ and
‘internet’. This can also be seen by the density, strong environment and municipality as
client. A lower probability can be seen for a density little urban environment, moderated
urban environment and urban environment. Also for the ’South’ of the Netherlands,
‘Province’ as client, ‘DBFM’ and ‘VOC’ contract and a duration of ‘one’ and ‘three’ year. The
opposite can be seen for the levels of ‘digital’ and ‘internet’ of the variable ‘way a reporter is
making a notification.
Overall the probabilities do not change substantially if the variables change by the ‘season
entry notification’. Therefore the input of hard evince does not change the outcome. In the
winter the less amount of notifications can be expected. But in the report of van den Berg
(2011) it is shown that weather has influence on the peoples human body, in other word on
temper. Stakeholders’ satisfaction on weather will be different every season. During the
winter people are sad and with extreme heat people will become irrational notifications (
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van den G. Berg, 2011). In the research about the type of notifications and the season of the
year a notification is made a strong relationship is found, see appendix 6 figure 23.

Type notification
Complement
Complain construction
nuisances
Complain safety
Complain communication
Complain damage
Complain remaining
Question realization
Question accessibility
Question remaining
Notice

Season entry
Winter
Spring
Summer Autumn Unknown
12%
21%
26%
22%
19%
5%
33%
22%
22%
18%
10%
35%
9%
13%

21%
16%
1%
18%
23%
25%
18%
21%
22%

30%
6%
24%
25%
20%
18%
13%
17%
26%

23%
19%
25%
23%
10%
26%
14%
25%
21%

21%
25%
13%
12%
29%
22%
20%
28%
18%

Table 23: Entry season and type of notification

As can see in table 23 the complains, as found in the dictionary of Merriam Webster that it is
about an unhappy, sick, uncomfortable, etc., or something that is not been liked can be seen
as something negative, is reported in the winter more for the complaint safety. The other
complains such as building nuisances and damage are more frequently given in the summer.
This could be related to the type of activities but also to our way of living. In the summer we
are more outside the house so building nuisances and damage is seen earlier. From the
research of van den Berg (2011) it can be said that people in the summer are more happy so
that could result in more complements because this is a something that gives us a better
feeling (Merriam-Webster, n.d.).
The hard evidence for the variables ‘density’, ‘client’, ‘contract’ and ‘duration’ has a positive
influence on the probability for the ‘amount of communication tools’. A few examples with
positive and negative influence of hard evidence are described below. The hard evidence for
the levels ‘country settings’, ‘urban environment’ and ‘strong environment’ of the variable
‘density’ shows that many communication tools are needed. If the client is the ‘municipality’,
the contract is a ‘Raamcontract’ and the ‘duration’ is ‘two years’ than also many
communication tools are needed. This is the opposite for the other levels of ‘duration’,
‘contract’ is based on ‘DBFM’ or ‘VOC’ and the density is ‘little urban environment’ or
‘moderated urban environment’.
4.5.2 Prediction model satisfaction
The satisfaction that is collected will be analyze by using Bayesian Belief Network that can be
constructed in GeNIe. Using the Bayesian Score algorithm in GeNIe the network is
constructed automatically. The validation is also added into the model. This new model can
be seen in figure 12.
The aim of the prediction model for satisfaction is to find out what the satisfaction
prediction would be by resident in the vicinity and road users for the total grade of
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satisfaction, communication grade, traffic congestion grade and experience of construction
nuisances. This satisfaction has only been measured for two projects so only the satisfaction
prediction for project that have the same characteristics can be calculated. In order to make
this visible a table is constructed that is based on the variables that are wanted to be
calculated (grade of satisfaction, communication grade, traffic congestion grade and
experience of construction nuisances), and over the variables that are coming from the
respondent (gender, age, resident or road user, reason for use the road and frequency of
using the road). The results will be analyzed in the following sub chapters by using the steps
that are followed in order to create the Bayesian Belief network. So first with structural
learning algorithm the relationship between the project characteristics and the satisfaction
data will be discussed. After that the relationship between the respondent characteristics
and the satisfaction data. The last step is to use cluster algorithm in order to execute
parameter learning. This result in a network that is update based on hard evidence for the
relationship between the project- and respondent characteristics with the satisfaction data.
4.5.2.1 Structural leaning algorithm
To generate the network structure based on the collected data, the Bayesian Belief network
is constructed in GeNIe. Using the Bayesian Score algorithm with the settings mentioned
before the network is constructed automatically. As can be seen in figure 12. Furthermore,
the final network structure includes the result of validation and the integrated background
knowledge based on literature. The network shows for the outcome of the overall grade of
satisfaction only a relation with the variable road user. It becomes clear, that many other
variables could not be presented in the Bayesian Network since their relations are too weak
to be presented or do not exist at all. This accounts for example for gender, age, resident,
reason for use, frequency of use and traffic congestion. This result is showed in appendix 11
figure 20.
If structural learning will be added on the variable grade satisfaction about the
communication than the network shows a relation than can be graded as moderated
relationship with the variables type of stakeholder, resident or road user, see appendix 11
figure 21. The other variables are showing a too weak to be presented or do not exist at all
(gender, age, reason for use, frequency of use and traffic congestion).
The network shows for the grade of traffic congestion only a relation than can be graded as
moderated relationship with the variables reason the respondents used the road and if they
experience traffic congestion. It becomes clear, that many other variables could not be
presented in the Bayesian Network since their relations are too weak to be presented or do
not exist at all. This accounts for gender, age, resident, road user and frequency of use, see
appendix 11 figure 22.
The final variable where structural learning is applied on is the experience of construction
nuisances. Almost all the variables are showing a relationship that can be seen as a strong
relationship with this variable, see appendix 11 figure 23. Only not for the variable
‘frequency of use the road’.
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4.5.2.2 Parameter learning
Using this Clustering algorithm, the network generated by GeNIe can be analyzed regarding
the relations of the variables and their influences on each other. The results of the sensitivity
analysis and the network updating based on evidence is shown in the following. The
sensitivity analysis shows which variables have impact on the target value. If there is a strong
sensitivity than a change in the levels of the variable will give another outcome for the target
variable.
During parameter learning the developed network (Figure 12) is analyzed by adding
evidence to some of the variables of the network. To do so, first a sensitivity analysis is
executed for the target variables. This research is focusing on the total grade for satisfaction,
total grade for communication, the nuisance of traffic and the nuisance of the construction.
Table 24 and 25 lists the probabilities for all occurrence event variables without and with
evidence entered into the network. In table 24 the results of the satisfaction data in
comparison with the society stakeholder characteristics are shown and table 25 provides the
results for the satisfaction data with the project characteristics. Both tables have in the first
column (left side vertical) a lists of all the variables with levels that can occur. In the first
column on top respondent characteristics (age, gender, type of society stakeholder, etc.)
variables with levels are shown (horizontal). The second column consists of the probabilities
for all variables (and levels) when no evidence is entered into the network. The other
columns illustrate the new and updated probabilities when hard evidence for different
variable levels is entered into the network, as an example. The variable level of a road user
(road user yes) is chosen, this result in a probability that is different from a non-road user.
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Table 24: Result satisfaction prediction model respondent characteristics
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Table 25: Result satisfaction prediction model project characteristics

The initial probabilities (e.g. before hard evidence is entered into the network) and the
updated probabilities (e.g. after hard evidence is entered into the network) are compared to
analyze the influence of the total satisfaction grade, communication satisfaction grade,
traffic congestion grade and the experience of construction nuisances. If the probabilities for
a certain level increase then the hard evidence has a positive influence on that particular
level. A lower probability indicates a negative influence.
First of all structural learning will be applied on the satisfaction results in comparison with
the society stakeholders’ characteristics. After that the satisfaction results will be compared
with the project characteristics.
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4.5.2.2.1 Project characteristics
Overall the probabilities do not change substantially for the variables ‘road type’,
‘measurement moment’ and ‘project ‘ for the satisfaction grade, communication grade,
traffic congestion grade and construction nuisances. This means when hard evidence is
entered into the model the frequencies will not change. Therefore only the variable
‘measurement moment’ and ‘project’ have shown a change for the ‘communication grade’
and the experience of ‘construction nuisances’. This can be seen in table 25.
If a project has done different measurement moments in order to find out about the society
stakeholders’ satisfaction a ‘good’ satisfaction grade for communication will be measured in
the zero measurement moment. In the first measurement moment the lowest a ‘good’ will
be given the least. This is explicable because the zero measurement moment is before the
construction nuisances will start and in the first measurement moment the society
stakeholders experience nuisances because then the construction starts. Most of the times
with tree felling or demolition of existing roads or flyovers what will result in nuisances. This
result is shown in table 25 where can be seen that in the third measurement moment
slightly more society respondents filled in that they did not experience construction
nuisances than during the first measurement moment. After that the results for the second
and third measurement moment will become almost the same as without evidence is
entered into the model. So these will be related to the fact that the construction nuisances
are all executed or in comparison with the first measurement moment significantly reduced.
This conclusion is also found if the results of the two project will be analyzed. The
differences between the zero and first measurement are visible. Also the recovery in the
second and third measurement moment.
The two projects that are used for this model showed that a regional through path less
construction nuisances is experienced than when work is carried out on a current path.
4.5.2.2.2 Society stakeholders’ characteristics
Overall the probabilities do not change substantially for the variables ‘gender’, ‘age’, ‘reason
for use’ and ‘frequencies use’ for the satisfaction grade, communication grade, traffic
congestion grade and construction nuisances. If the variable will be examined individually
than for the total satisfaction grade none of the variables will give a substantial difference,
see table 24. This will change if the grade for communication is investigated. In this variable
the variables ‘resident’ and ‘road user’ Within those variables the level outcome is changed.
If the stakeholder is a ‘resident’ and a ‘road user’ than they give a higher ‘adequate’ score
and a lower ‘good’ score. The ‘nonresident’ and ‘non road user’ will give almost the same
score as there is no evidence is entered into the model, see table 24.
For the variable ‘traffic congestion grade’ the influence of all the variables will not result in a
substantially change of the probabilities. A few examples with positive and negative
influence of hard evidence are described below. The hard evidence of the ‘reason for use’ is
for ‘private reason’ will result in a higher probability for a ‘good’ grade of traffic congestion,
see table 24. This means that when stakeholders are using the road for private reason the
experience of traffic congestion will be lower (no traffic congestion) and therefore a higher
grade will be given. The opposite is noticeable when the road is used for ‘work’ related
reasons. Than the majority gave a ‘adequate’ grade. This can be related due to the fact that
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during the rush hour the traffic is related to people that are using the road to go to work.
During this time more traffic congestions will appear.
The hard evidence for the society stakeholder variables have not result in a substantially
change of the probabilities, see table 24. This means that only small changes in the
probabilities are notable when levels will be changed. Only the variable ‘traffic congestion’
gives a change in the probabilities. If the society stakeholders experience ‘traffic congestion’
then they will experience more likely also ‘construction nuisances’.

4.6 TEST CASE
For the credibility of the model, the prediction model is tested on an existing infrastructure
projects. First the notification model will be tested (chapter 4.4.3) and afterwards the
satisfaction model (chapter 4.6.2).
4.6.1 Notification predictions model
The model that is made for the exaptation of the type of notifications will be, after the
validation with interviews, tested with a case study, see appendix 12 for the validation. The
project is located in the East of the Netherlands and is about an improvement of a road node
with an access road and regional through path (Kreeft, Verstegen, & Paping, 2012). The
model need some project characteristics in order to give a prediction about the notifications.
Table 26 gives the variables that are filled in the notification model.
Project characteristics
Location in the Netherlands
Density
Project communication
Work type
Type of road
Client
Contract
Start date of construction
End date of construction
Duration

Node project 12
East
Urban environment
Moderate
Enlargement
Regional through / access road
Municipality
Design and Construct
Autumn 2012
Spring 2014
±2 year

Table 26: Project characteristics node project 12

With the project characteristics of project 12 will be used in order to give a prediction about
the type of notifications, reporter of the notifications, way the notifications will be entered,
in which season a notification will made and what is the best communication strategy. The
results are showed in figure 13.
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Figure 13: Validation project12 prediction model
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To make a comparison the original notification register is needed and the structure that is
used for this research has been added. The two outputs will be compared, see appendix 13.
The model will make a prediction about the type notification, reporter of the notification,
way a notification is entered the notification and strategy is used. The model about the
season a notification is entered is not used because of the equality of the outcome. In the
appendix 13 the similarities and differences are clearly visible. By the type of notifications
the prediction about the complains of building nuisances, damage, accessibility and notice
are all most the same. If the reporter is the local government than the results are the same
for the prediction model and the original notification register. The model about the way a
reporter is making a notification expected that the reporter used express the most
notifications by using personally contact. Something that was also showed in the original
notification register. In some cases the prediction of the models are almost the same as with
the original notification register. When the prediction model and the original notification
register are compared differences are showed. Those differences are related to the project
itself. Each project is unique and other people are working and living in the vicinity of the
infrastructure project.
This project used moderate amount of communication tools. The prediction models gave the
advice that a moderate amount of communication tools should be used.
4.6.2 Satisfaction prediction model
The prediction model for satisfaction needs to be tested with a test case. This test case
needs to come from an infrastructure project where the satisfaction has been measured
several times. This measurement is a new way of dealing with social environmental
management. Because of this, the projects that are used for this prediction model are the
only projects that used satisfaction measurement. At the moment no other projects used
satisfaction measurement and therefore the model cannot be tested with a case study.

4.7 CONCLUSION
In the first paragraph of this chapter the methodology that is used to make the different
prediction models has been explained. This method, Bayesian Believe Network (BBN), is a
powerful tool for knowledge representation and reasoning under conditions of
uncertainty (Cheng et al., 2002). The method is frequently applied in real world problems,
such as environmental management (Uusitalo, 2007). This method is part of three steps; 1.
cleaning data, 2. Structural learning and 3. Parameter learning. With the first step, cleaning
data, the data is being structured based on the founded literature and been analyzed in
SPSS, descripted statistics. This data set is missing some data because of the continues
changing of social environmental managers that are registering the notification and the
satisfaction measurements used different questions for the projects and stakeholders
(residents in the vicinity and road users). BBN is used because it can be suitable for a small
and incomplete data set, the combination of different sources of knowledge (notification
and satisfaction data with project characteristics), explicit treatment of uncertainty
(stakeholders reaction is depending on lots of variables that differ for each stakeholder) and
support for decision analysis (aim of this research) (Uusitalo, 2007). The data that is used for
society stakeholders’ notifications and satisfaction cannot be combined. This due to the fact
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that the notification data has a small amount of information on the stakeholder and the
satisfaction data is based on two projects so there is not enough information for different
project. This is a limitation and therefore two separate models where created. The
predication model for society stakeholders’ notifications and a predication model for society
stakeholders’ satisfaction. With this models the second step, structural learning, can be done
in order to find possible relations between the variables. The relation will be executed with
the program GeNIe (Decision Systems Laboratory, 2013). It is also possible to add on
forehand some background knowledge (based on literature or personal information) about
the structure. This is done for the satisfaction data because of the structure of the
questionnaire (sequence of questions). The third step, parameter learning process, is used to
determine the probability distributions for every node of the network. Also, a sensitivity
analysis is done in order to find out which variables influence each other. After that the
model can be used with hard evidence in order to see what the result will be in the case of a
real-life situation
The notification data is collected by using the different notification registers that are made
since 2008. Only data from infrastructure projects that include work related equipment and
structures (such as roads and bridges) that are needed for a country, region, or organization
to function properly (Merriam-Webster, n.d.) are used in this research. The satisfaction data
is a new way of measuring the society stakeholders’ satisfaction. Because of the change of
contracts the contractor needs to deal with the society stakeholder. The infrastructure client
wants to know how the contractor is doing that. Therefore this measurement is used. This
measurement is only done by two projects of infrastructure company X several times during
the execution phase. This collected data will be form the bases of the prediction model for
stakeholder notification and satisfaction. The collected data is been collected in the past
several years, only since 2009 by using the ‘Social environmental management (SOM)’
method. Part of this SOM method is that the contractor needs to make a notification
register (Remmersbouwgroep, n.d.). This register is made for the first time in 2008. The
register structure was for each project different and obligatory what kind of variables needs
to filled in. This results in an incomplete data set. But with BBN it is possible to analyze. After
this stakeholders are getting more active in expressing their feelings about possible affected
they have when the construction start or how the project structured (Peletier & Post, 2009).
Infrastructure clients want the contract to do everything that is possible to reduce the
nuisances for the stakeholders and to have as less as possible influence on the satisfaction.
Therefore satisfaction measurements for residents in the vicinity has been held. In order to
make a prediction model project characteristics are needed in order to make a prediction on
what type of notifications and what the stakeholders’ satisfaction is. From this point the
models can be created with GeNIe and with the found information. This model is now only
based on literature, data and information. The validation of those models has been done in
order to create a trustful model that will predict stakeholders’ notifications and
stakeholders’ satisfaction. The validation is done by interviewing five environmental
managers about their experience with notification and stakeholders’ satisfaction. After those
interviews a new model is created with this knowledge. The new model about the prediction
of notification will be tested with a new project, test cases, that used a notification register.
The prediction model that is created shows a lot of equalities with the notification from the
register.
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The result is a list of types of notifications that can be expected by a curtain infrastructure
project. In the prediction model for society stakeholders’ notifications is been found that the
different types of notifications are based on the location in the Netherlands, infrastructure
client and work type. In the South of the Netherlands more complains about construction
nuisances and questions about the realization can be expected. This is also the case when
the municipality is the client and the type of work is an enlargement of the road. If the
municipality is the client then more residents will make notifications. This is logical because
the municipality can only execute the smaller projects and the road is located closer to the
residents. Also in a strong environment more notifications will be made by residents. This
density means more people/stakeholders so therefore more notifications that feel the
impact of an infrastructure project. When a project is located in the East of the Netherlands
then the most notifications will be entered by using printed media. This way on entering is
also used when the project is located in a strong environment density or if the municipality is
the client. If the project is based on a VOC contract or if the construction duration is a half
year, then the notifications will be entered by using personal contact. The variables ‘season a
notification is made’ will not substantially change if hard evidence is been entered into the
model, such as spring or summer. Therefore, no variable will influence the season a
notification is made. If in total many communication tools are needed then the density is
could be country settings, urban environment and strong environment. This is also the case
if the municipality is the client, or a Raamcontract or the duration is two years. This is the
answer on the fifth research question24.
The answer on the sixth25 research question is about the prediction model for society
stakeholders’ satisfaction. For the society stakeholder, resident or road user, a higher
adequate score for the overall satisfaction and a lower good score will be given. This is also
the result for the communication satisfaction grade. A good traffic congestion grade will be
given if the society stakeholders are using the road for private reasons. This is the opposite
for work related trips (the majority gave an adequate grade). Rush hours is the reason for
this lower grade because more people are on the road at the same time. If a society
stakeholder is experiencing traffic congestion then they also experience constriction
nuisances. The overall satisfaction grade, communication grade, traffic congestion grade and
construction nuisances do not change if a different road type is analyzed. Also the different
measurement moments during the project execution will not give substantially different
overall satisfaction grade, communication grade, traffic congestion grade and experience of
construction nuisances. Some small differences between the zero and first measurement
moment can be seen. The grade will be lower during the first measurement. This is not
strange because after the zero measurement the construction phase will start.

24

“What kind of predications can be made for amount, type of notifications, ways of making a notification,
reporter of a notification, the time of year a notification is reported and strategy of communication for
infrastructure projects all have other characteristics?”
25
“What kind of predications can be made for the total amount of satisfaction, communication satisfaction,
construction nuisances and traffic congestion for different individual variables?”
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5

CONCLUSION AND RECOMMENDTIONS

In this final chapter of this graduation thesis the most important findings of the research are
explained concisely. This thesis offers an infrastructural project team the opportunity to in
advance expect what to expect in relation to notifications and what the satisfaction of
residents in the vicinity and road user will be. The first section will describe a short
conclusion and describes the scientific and societal relevance. Within this section the main
question of this thesis will be answered. The final, second section, establishes
recommendations for future research and a reflection on this research.

5.1 CONCLUSION
The main aim of this research was to design a prediction model for stakeholders’
notifications and satisfaction for infrastructure in the Netherlands. With Bayesian Belief
Network (BBN) it is possible to make a prediction model for society stakeholders’
notifications and satisfaction based on project characteristics or stakeholder characteristics.
With all the information that is obtained during this research, the main question can be
answered:
“What kind of notification can be expected and which society stakeholder (residents, road
users and road administrator) is making the notification by infrastructure project with
different project characteristics in the Netherlands? And what can be expected from
stakeholders’ satisfaction by different society stakeholders’ and projects?
Project characteristics such as location in the Netherlands, infrastructure client and type of
work are related to the type of notifications that are made. The stakeholders that are living
in the Randstad are making the most compliments but the most complains together with
stakeholders that are living in the East of the Netherlands. In the South of the Netherlands
the most questions are been asked and notices are made. The infrastructure client has also
influence on the type of notifications. A municipality will get the biggest amount of question
and a Province the most complains. If the infrastructure project is related to an
improvement the most complains will be made and during an enlargement more questions
will be asked.
There are also differences between the society stakeholders. Generally, more notification
will be made by the residents, but when the infrastructure client is the Province or
‘Rijkswaterstaat’ the road users will also apply a lot of notifications. If there is a strong
density or a country setting in the surrounding of the infrastructure project, then the
majority of the notifications is from the residents. The other density levels have more
deviation between the resident and the road user.
The general satisfaction of residents and road users will the majority give a good score.
Followed by an adequate score. There are no differences between those two stakeholders,
the different projects and measurement moments.
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5.2 RELEVANCE
This section will first describe the scientific relevance of this research and secondly the
societal relevance of this research. In the scientific relevance the main research question is
answered
using all obtained information of this research.
5.2.1 Scientific relevance
During the past years stakeholder management is changed from analyzing (identifying, issue
finding and strategy development) towards social environmental management where
stakeholders are more involved and getting more actively in expressing their feelings about
possible affected they have when the construction start (Peletier & Post, 2009; Wesselink &
Paul, 2010). This change is partly due to the fact that infrastructure clients are moving the
responsibility more towards the contractor (Molenaar et al., 1999). With this change a
registers is been built in order to give an overview to the infrastructure client about the
stakeholders concerns during the execution phase (Remmersbouwgroep, n.d.). Those
concerns, also called notification register, are been saved and this data together with the
general information about the project, validation interviews are the basis for the
stakeholders’ notifications model that will give advice on what to expect from the different
society stakeholders (residents, road users and road administrator) for type of notifications,
who is making a notification, how are the stakeholders making a notification, in which
season and how many communication tools are needed in order to reduce the amount of
notifications. This advice is based on infrastructure project characterizes such as; who is the
infrastructure client, what type of road, the density of the project area, the location in the
Netherlands, contract type, duration of the construction phase, what kind of work will be
done and in which season will the project start and end. With the stakeholders’ satisfaction
model an advice can be given on what to expect from the stakeholder satisfaction can be
given. In the model characteristics of the surrounding and of the stakeholders can be used in
order to see how satisfied the stakeholders are about the execution of an infrastructure
project. This result can be improved if the road users will experience less traffic congestion
or construction nuisances, or will be familiar with the notification register.
5.2.2 Societal relevance
These days, stakeholders getting more active in expressing their feelings about possible
affected they have when the construction start or how the project structured. Those
stakeholders that are expressing their feelings (notification) need to be satisfied about their
issues that are causing the feelings. With stakeholder management the project organization
is already conscious about the possible stakeholders and issues but as been described each
infrastructure project and stakeholder is unique. This new way of dealing with stakeholders,
also called ‘Social environmental management’, is been introduced in 2008. This is quire
recently introduced, so new managers don’t have experience on what to expect. With this
new model managers can learn from the previous infrastructure projects and of what is
happened. This way a manager is better prepared. But also the project organization can
show to different clients that they are aware of the possible notifications that can occur.
With the notification model a clear advice on the amount of communication tools in order to
maintain the strategy can be given. For the satisfaction model it is possible to predict the
satisfaction grade, if the project meets the characteristics of the used projects in the model,
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an advice what to expect from the stakeholder satisfaction. With this model actions can be
taken in order to improve the overall satisfaction grade, communication grade, grade traffic
congestion and the experience of construction nuisances.

5.3 RECOMMENDATIONS
This study focused on a prediction for stakeholders’ notifications and satisfaction. However,
this research will give advice on what to expect for stakeholders’ notifications and
satisfaction but there are some limitations. Not every project is the same because the
project characteristics will be different for each project. Also, a social-environmental
manager has to deal with personal preferences of society stakeholder (residents, road users
and road administrator). Also, the information is only about the history projects and those
project will not include all the infrastructure projects that are executed at the moment.
However, additional and broader research is of great importance for the outcome of the
prediction model. Below are some recommendations:
-

-

-

-

-

-

-

There should be more research about the different types of notification. The
structure the notifications is done by multiple companies but never been shared and
this will help to create a better more suitable structure.
More projects need to be add in the model to prevent that a certain project
characteristics will have influence on the outcome.
Projects characteristics information need to be structured and saved in order to use
the data of the notification and satisfaction models. This will prevent missing data.
The notification register form that a social environmental manager is using in order
to save the notification needs to have a standard layout with variables that are
required to fill in. This will prevent missing data.
The notifications and satisfaction data is now coming from, possibly, different people.
If this data can be combined a more suitable model can be created.
The notification data does not have a lot of information of the reporter. This general
information could also give a prediction what kind of reporters generally will be
making notifications (gender, age, household, etc.). Also, this can be used in order to
make one prediction model.
The model that is built will only give advice on the amount of communication tools
that are needed. It will not tell which communication tools. The model needs more
projects with different types of communication strategies in order to give a more
suitable answer.
The season when a project will start the execution phase is related to the
construction activities. This will have influence on the planning and therefore also on
the type of notifications that are made in a season.
More satisfaction measurements are needed in order to make a model that is based
on the project characteristics and also this is needed to make one predication model
together the notification data.
More information from the respondents is needed about how they want to be
informed and how satisfied they are with this way of information provision.
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-

-

The respondents answered strange on the questionnaire. The answers could be
related to a wrong way of asking the question or that this information is not
important at the moment but when it is then they will find it.
The design of the satisfaction survey needs to be the same in all the different project
in order to use the data.
The satisfaction survey could have more general information about the respondent in
order to see how the household is shaped and if this has effect on the stakeholders’
satisfaction.
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APPENDIX 1: MUTUAL GAINS AND SOM
Mutual gains
All the stakeholders will be prioritize with the theory of Mitchell et al. (1997), see chapter
3.1.1. The problem can occur that a stakeholder is changing positions because the attributes
are changing. If this movement is not noticed in time and/or the strategic plan is not carried
out (on time), the stakeholder can become irritated or, worse, angry. This strategic plan, see
chapter 3.1.3, is all about the speed of information that is increasing to the point that the
stakeholder is moving toward the immediate involving the community to the decision
making point. Before they can reach this decision making point the stakeholder will feel
weak in the face of others more powerful stakeholders’; feel they have not been treated
fairly, or with respect; and feel they have been manipulated, trivialized, ignored, or lied to.
Their anger is a defensive response to pain or the threat of pain, real or perceived (Sussking
& Field, 1996). The contractor has to find ways of dealing with differences that will restore
public confidence in government and improve relationships with the stakeholders. This can
be done with Mutual Gains approach, a process model. With his approach conflicts are
resolved and they are building a lasting relationship, knowing the other is hereby center
followings Machiavelli (Machiavelli, 2008).
The Mutual Gains approach of Machiavelli (Machiavelli, 2008) is about power and what is
power: A relationship among social actors in which one social actor, A, can get on other
social actor, B, to do something that B would not have otherwise done (Mitchell et al., 1997).
It is a guidelines for the successful implementation of a process that will address the
interests of all of the affected stakeholders (Sussking & Field, 1996). This way is how we now
manage organizations. The Mutual Gains approach of Harvard is the opposite way of thing.
The Harvard style is about integrative and principled way of negotiation (Wesselink & Paul,
2010). In table 27 the differences between the two models (Machiavelli and Harvard) are
explained.
Machiavelli
Distributive / positional
On the basis of positions
Thinking in terms us / them
Win-Lose principles
Tactics and tricks
Finding weaknesses of others parties
Provide information imbalance
Table 27: Negotiation differences

Harvard
Integrative / principled
On the basis of interests
Listen and empathize with others
Win-Win principles
Openness
Find common solution

26

Distributive/positional negotiation is negotiate with parties together off positions (for and
against) from different positions. Therefore one party is winning and the other losing. This is
only possible if the party is tactic and has tricks to find the weaknesses of the other parties
so there will be an information imbalance. In a principled negotiation become the basis of
the interests of the parties concerned (as the interest will only be served). Therefore parties
have to listen and empathize with each other, so both parties are winning. Openness is
important to achieve this goal. Together the parties will find a common solution where both
26

(Wesselink & Paul, 2010)
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parties will win. Both strategic models can be used. This is depending on the situation. A
negation can be seen as a single agreement. The more parties are involved in the process the
more important the relationship will be. A large and/or complex project the
integrative/principled (Harvard) model is preferred (Wesselink & Paul, 2010).
SOM
The SOM method is a more detailed elaboration of the Plan, Do, Check, Act (PDCA) cycle of
Deming (Deming, 1982). The most important thing behind this that everyone needs to know
the other party. The SOM method is consisting of four different quadrants:
1. Preparatory;
2. Analytical/monitoring;
3. Executive;
4. Monitoring.
Preparatory quadrant
In the preparing quadrant distinguishes the SOM method two main steps. The first step is
setting goals for environmental management, or: “What do we want to achieve with SOM?”.
The second step involves the identification of existing and (expected) new issues and
stakeholder, see chapter 3.1.
In the preparatory quadrant the evaluation method will be done for the whole organization.
First the social environmental team will work with the SOM method and during this first
quadrant also the rest of the organization.
Set goals
A goal is something that you are trying to do or achieve, follows the dictionary of MerriamWebster (Merriam-Webster, n.d.). A goal has to be formulated correct. Therefore the
SMART method is useful. SMART is standing for (Štuikys, 2015):
1. Specific: Target a specific area for improvement.
2. Measurable: quantify or at least suggest an indicator of progress.
3. Assignable: specify who will do it.
4. Realistic: State what results can realistically be achieved, given available resources.
5. Time-related: Specify when the result(s) can be achieved.
The goals that an organization wants to achieve has to be set. About the next topics must be
thinks about:
- Formulation ambition;
- Determine the goals;
- Composition of the team;
- Structure of the organization/work processes;
An ambition can help an organization to make decisions about ‘Social environmental
management’. The interest of the different stakeholders can be different and with an
ambition the goal will help to prevent disappointments (Wesselink & Paul, 2010).
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Analytical/monitoring quadrant
This quadrant is analyzing the information that is obtained, to retrieve device overview and
assessing the information and insights. There will be a study that determine the relationship
between issues and stakeholders (chapter 3.1.2) . This involves large amounts of information
that should be visualized. This visualization can be done with different tools related to the
Stakeholder management method. The visualization can help to determine which
stakeholder is given priority and what strategy should be applied (chapter 3.1.3). On the
basis of the dialogue with the stakeholders can be looked at whether the strategy is
determined which in fact is the correct strategy.
In this quadrant the gathering of evidence is important. All the information together will
determined the strategy and the future of the relationship with stakeholders. This means
also that the whole project team must follow this strategy. So information exchange is
needed to be transparent to overcome overlapping of connections between groups and
miscommunication because of missing information (Wesselink & Paul, 2010).
Executive quadrant
Negotiation is central to the executive quadrant. With negotiate constructing the focus is on
understanding each other’s interest, image, ideas and plans. The most important part is that
the reason why this is important for another party. The reason is often forget to say to each
other. Together some issues will be discussed in order to find a solution, see 3.3.3 for the
Harvard approach of Mutual Gains (Wesselink & Paul, 2010).
The most important think of constructing is that the organization itself can help to prevent
or solve easily. The organization will be responsible to behave to effectively implement the
agreements. This means that the whole organization needs to be up date with the
agreements that are made (Wesselink & Paul, 2010).
Monitoring quadrant
All the information that is gathered in the quadrants 1, 2 and 3 is collected in a
communication/environmental plan. This plan will be the guidance for the project team in
dealing with the different stakeholders. In this plan also responsibilities are mentioned. This
communication plan can be implemented in the project schedule to allow the whole
organization to see what will happening. This will also be discussed in project team
meetings. Regular stakeholder review meetings will maintain the currency of the project’s
stakeholder community, or provide information about changes in that community the will
cause the project’s stakeholders to be reassessed, reprioritized and redeveloped a new
stakeholder strategy (Walker et al., 2008).
The final agreements made in this quadrant must be effectively implemented. Trust each
other so this will put to the test. The relationships built are eventually strengthened because
they themselves keep to the agreements. At the end of this procedure a final check will be
done to see if the strategy and method are the best for each stakeholder.
In lots of building project the environmental team will be gone during the construction
period. This is crucial for the agreements that are made and make sure those agreements
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will be followed. The relations are already made so the new issues that occur can be solved
easy because of the already existing trust and relation. Also the issues that are solved during
the SOM method can always occur during the construction period. Therefore the existing
agreements needs to be transferred to the construction team (Wesselink & Paul, 2010).
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APPENDIX 2: PROJECTS
The obtain data is coming from eleven different kinds of projects:
1. Project 1
2. Project 2
3. Project 3
4. Project 4
5. Project 5
6. Project 6
7. Project 7
8. Project 8
9. Project 9
10. Project 10
11. Project 11
In the next chapters is an explaining of the different project.

Figure 14: Projects of infrastructure company X
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Maintenance

Performance

Work
preparation

Implementatio
n

Final design

Preliminary
design

of
Program
requirements

Final

Research

Initiative

Building
phase

Building
contract

Regie

UAV/RAW

Traditional

Buildingteam

Raamcontract

construct, Turnkey
Design and Design, construct Design,
and
construct
and maintenance maintenance
finance

Maintenance Integrated
contract

APPENDIX 3: CONTRACT

Responsible contractor / builder
Responsible contractor / builder
Responsibility client

Table 28: Contracts
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Project 3

West

Project 4

Randstad

Project 5

Randstad

Project 6

Randstad

Project 7

South

Project 8

Randstad

Project 9

South

Project
10

South

Project
11

South

Enlargement
Improvement
Improvement

Current
path
Regional
through
Regional
through

‘Rijkswaterstaat’
Province

Improvement
Improvement
Improvement

Access road

Municipality

Access road

Municipality

Current
path

Province

Very
little
too little

Maintenance

Current
path

‘Rijkswaterstaat’

Very
little
too little
Many

Maintenance
Maintenance
Improvement

Current
path
Current
path
Current
path

‘Rijkswaterstaat’
‘Rijkswaterstaat’
‘Rijkswaterstaat’

Improvement

Access road

Municipality

Very much
Moderated
Very much

Many
Moderated
Moderated

Many

Many

Client

Randstad

Type of road

Project 2

Urban
environment
Urban
environment
Moderated
urban
environment
Strong urban
environment
Strong urban
environment
Moderated
urban
environment
Moderated
urban
environment
Urban
environment
Country
setting
Moderated
urban
environment
urban
environment

Work type

East

Project
communication

Location in
Netherlands

Project 1

Density

Project

the

APPENDIX 4: PROJECT CHARACTERISTICS

Province

Table 29: Project characteristics
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Project

Contract

Price

Start
date
construction

Project 1
Project 2

DBFM
DC

Project 3

DC

Project 4
Project 5
Project 6
Project 7
Project 8
Project 9
Project
10
Project
11

DC
DC
DBFM
VOC
VOC
Raamcontract
DC

€
200.000.000
€ 25.00.000
€ 1.200.000
€ 65.000.000
€ 30.000.000
€ 30.000.000
€23.000.000
€120.000.000

DC

€120.000.000 Winter 2012

of

€ 80.00.000 Winter 2015
€ 7.800.000 Winter 2015

End
date
construction

of Duration

Winter 2016
Winter 2016

Spring 2016

Summer 2018

± 1 year
±
1,5
year
± 1,5 year

Winter 2014
Summer 2015
Spring 2014
Winter 2012
Winter 2012
Autumn 2014
Winter 2011

Winter 2016
Spring 2016
Winter 2016
Winter 2015
Winter 2014
Spring 2015
Winter 2012

± 2 year
± 1 year
± 2 year
± 3 year
± 2 year
± 1 year
± 1 year

Summer 2015

± 2 year

Table 30: Project characteristics

Project

Personal

Project 1
Project 2
Project 3

x
x
x

Project 4
Project 5
Project 6
Project 7
Project 8
Project 9
Project 10
Project 11

x
x
x

Free
publicity

Printed
media

Internet

Others

x

x

x
x

x
x
x

x

x

x
x

x

x

x
x
x

No
communication

x
x

x
x
x

x
x
x

x
x
x

x
x

Table 31: Project communication
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APPENDIX 5: QUESTIONNAIRE
Algemene gegevens
- Respondent nummer
- Project
- Meting
- Onderzoek
- Start enquête
- Eind enquête
- Status enquête
1. Geslacht
a. Man
b. Vrouw
2. Leeftijd
a. 12 t/m 20
b. 21 t/m 30
c. 31 t/m 40
d. 41 t/m 55
e. 56 t/m 65
f. 65 t/m 120
g. Onbekend
Enquête
1. Woont u direct (direct zicht of aangrenzend) aan het project?
a. Ja
b. Nee
2. Heeft u de afgelopen 6 maanden gebruik gemaakt van het hierboven beschreven
traject? Of dit traject gepasseerd?
a. Ja
b. Nee
3. Van welk deeltraject heeft u het meest gebruik gemaakt?
Project 3
a. Oostelijk deel (Hoorn - Enkhuizen)
b. Westelijk deel (Heerhugowaard - Hoorn)
c. Beide evenveel
d. Anders, namelijk . . . . . . . .
e. Weet ik niet
Project 1
a. Veenendaal - Ede/Wageningen
b. Ede/Wageningen - Grijsoord
c. Beide evenveel
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4. Hoe vaak maakt u ongeveer gebruik van de weg bij project 1 of 3?
a. Nooit
b. Minder dan één keer per maand
c. Maandelijks
d. Wekelijks
e. Meer dan vier keer per week
5. Wat is de voornaamste reden dat u van het traject van project 1 of 3 gebruik maakt?
Ik gebruik dit traject …
a. om van en naar werk te reizen.
b. om van en naar school te reizen.
c. om van en naar landbouwgrond te gaan.
d. voor zakelijk vervoer.
e. om privéredenen.
f. om andere redenen, zoals . . . . . . . .
6. Ervaart u verkeershinder/overlast van de werkzaamheden van project 1 of 3?
a. Ja
b. Nee
7. Hoe groot is de impact van deze werkzaamheden op uw dagelijks leven?
a. Heel erg klein
b. Klein
c. Neutraal
d. Groot
e. Heel erg groot
8. Kunt u het hierboven gegeven antwoord toelichten?
..................
9. Kunt u een cijfer geven voor de verkeershinder die u in het algemeen van project 1 of
3 ervaart?
Schaal van 0 tot 10, waarbij een 0 helemaal geen is en 10 heel erg veel.
a. 0
b. 1
c. 2
d. 3
e. 4
f. 5
g. 6
h. 7
i. 8
j. 9
k. 10
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10. Ervaart u bouwhinder/overlast van de werkzaamheden van project 1 of 3?
a. Ja
b. Nee
11. Kunt u aangeven in de vorm van een rapportcijfer hoeveel bouwhinder u per aspect
ervaart? Schaal van 0 tot 10, waarbij een 0 helemaal geen is en 10 heel erg veel.
0
1
2
3
4
5
6
7
8
9
10
Trilwerkzaamheden
•
•
•
•
•
•
•
•
•
•
•
Stof
•
•
•
•
•
•
•
•
•
•
•
Geluid
•
•
•
•
•
•
•
•
•
•
•
Bouwverkeer
•
•
•
•
•
•
•
•
•
•
•
Wegverkeershinder
•
•
•
•
•
•
•
•
•
•
•
Inrichting bouwplaats
Sluipverkeer

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

12. Kunt u een cijfer geven voor de bouwhinder die u in het algemeen van project 1 of 3?
Schaal van 0 tot 10, waarbij een 0 helemaal geen is en 10 heel erg veel.
a. 1
b. 2
c. 3
d. 4
e. 5
f. 6
g. 7
h. 8
i. 9
j. 10

13. Was u op de hoogte van de werkzaamheden van project 1 of 3?
a. Ja
b. Nee
14. Hoe bent u geïnformeerd over de geplande werkzaamheden van project 1 of 3?
a. Digitaal voortgangsbericht
b. Website
c. E-mail
d. Brief op naam en adres
e. Brief huis aan huis
f. Advertentie in huis-aan-huis blad(en)
g. Krant
h. Borden langs de weg
i. Via vrienden/familie/collega’s
j. Anders, namelijk . . . . . . . .
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k. Ik heb geen informatie ontvangen

15. Kunt u aangeven hoe tevreden of ontevreden u bent over de informatievoorziening
via…. ?
Zeer
Ontevreden Neutraal
Tevreden
Zeer
ontevreden
tevreden
Digitaal voortgangsbericht
Website
E-mail
Brief op naam en adres
Brief huis aan huis
Advertentie in huis-aanhuis blad(en)

•
•
•
•
•
•

•
•
•
•
•
•

•
•
•
•
•
•

•
•
•
•
•
•

•
•
•
•
•
•

Krant
Borden langs de weg
Via
vrienden/familie/collega’s

•
•
•

•
•
•

•
•
•

•
•
•

•
•
•

16. Zijn er volgens u verbeterpunten met betrekking tot de communicatie over het
project 1 of 3?
a. Ja, namelijk: . . . . . . . . . . . . . . . . . .
b. Nee
17. In hoeverre bent u tevreden over de informatie die u ontvangen heeft over de
geplande werkzaamheden van project 1 of 3?
Kunt u dit aangeven aan de hand van een rapportcijfer, waarbij een 0 zeer
ontevreden is en een 10 heel erg tevreden.
a. 0
b. 1
c. 2
d. 3
e. 4
f. 5
g. 6
h. 7
i. 8
j. 9
k. 10.
18. Kunt u een rapportcijfer geven voor de totale aanpak van aannemer X en de
provincie Y bij het realiseren van de weg bij project 1 en 3? Schaal van 1 tot 10,
waarbij 1 negatief is en 10 positief.
a. 1
b. 2
c. 3
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d.
e.
f.
g.
h.
i.
j.

4
5
6
7
8
9
10

19. Bent u bekend waar u terecht kunt met meldingen, vragen en klachten over de
werkzaamheden van het project 1 of 3?
a. Ja
b. Nee
20. U bent bijna aan het einde gekomen van deze vragenlijst. Zijn er nog onderwerpen
die u mist?
a. Ja namelijk: . . . . . . . . . . . . . . . . . .
b. Nee
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APPENDIX 6: DESCRIPTIVE STATISTICS PROJECT CHARACTERISTICS WITH
NOTIFICATIONS
Project
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Project 1

144

11,7

11,7

11,7

Project 2

27

2,2

2,2

13,9

Project 9

12

1,0

1,0

14,9

Project 3

341

27,7

27,7

42,6

Project 4

115

9,3

9,3

52,0

Project 5

23

1,9

1,9

53,8

Project 10

299

24,3

24,3

78,1

Project 6

36

2,9

2,9

81,1

Project 11

207

16,8

16,8

97,9

Project 7

23

1,9

1,9

99,8

Project 8

3

,2

,2

100,0

1230

100,0

100,0

Total
Table 32: Descriptive statistics project

Location Netherlands
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

East

144

11,7

11,7

11,7

Randstad

204

16,6

16,6

28,3

South

541

44,0

44,0

72,3

West

341

27,7

27,7

100,0

Total

1230

100,0

100,0

Table 33: Descriptive statistics location in the Netherlands

Density
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Country setting

311

25,3

25,3

25,3

Little urban environment

341

27,7

27,7

53,0

59

4,8

4,8

57,8

138

11,2

11,2

69,0

381

31,0

31,0

100,0

1230

100,0

100,0

Moderated
environment

urban

Strong
environment

urban

Urban environment
Total
Table 34: Descriptive statistics Density
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Communication tools
Frequency
Valid

Many

Percent

Cumulative
Percent

Valid Percent

633

51,5

51,5

51,5

Moderate

86

7,0

7,0

58,5

Very few

26

2,1

2,1

60,6

485

39,4

39,4

100,0

1230

100,0

100,0

Very much
Total

Table 35: Descriptive statistics communication tools

Work type
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Enlargement

443

36,0

36,0

36,0

Improvement

749

60,9

60,9

96,9

Maintenance

38

3,1

3,1

100,0

1230

100,0

100,0

Total

Table 36: Descriptive statistics work type

Type road
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Access road

345

28,0

28,0

28,0

Current path

517

42,0

42,0

70,1

Regional through

368

29,9

29,9

100,0

1230

100,0

100,0

Total

Table 37: Descriptive statistics type of road

Client
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Municipality

345

28,0

28,0

28,0

Province

404

32,8

32,8

60,9

Rijkswaterstaat

481

39,1

39,1

100,0

1230

100,0

100,0

Total
Table 38: Descriptive statistics client
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Contract
Frequency
Valid

DBFM

Percent

Valid Percent

Cumulative
Percent

180

14,6

14,6

14,6

1012

82,3

82,3

96,9

Raamcontract

12

1,0

1,0

97,9

VOC

26

2,1

2,1

100,0

Total

1230

100,0

100,0

DC

Table 39: Descriptive statistics contract

Duration days
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

173 days

23

1,9

1,9

1,9

174 days

12

1,0

1,0

2,8

258 days

299

24,3

24,3

27,2

339 days

144

11,7

11,7

38,9

485 days

27

2,2

2,2

41,1

543 days

341

27,7

27,7

68,8

665 days

207

16,8

16,8

85,6

702 days

36

2,9

2,9

88,5

739 days

118

9,6

9,6

98,1

991 days

23

1,9

1,9

100,0

1230

100,0

100,0

Total

Table 40: Descriptive statistics: durations in days

Duration year
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

1
half
year

471

38,3

38,3

38,3

1 year

368

29,9

29,9

68,2

2 year

361

29,3

29,3

97,6

3 year

23

1,9

1,9

99,4

7

0,6

0,6

100,0

1230

100,0

100,0

Half year
Total

Table 41: Descriptive statistics duration in years
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Start construction year
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

year 2011

299

24,3

24,3

24,3

year 2012

233

18,9

18,9

43,3

year 2014

163

13,3

13,3

56,5

year 2015

194

15,8

15,8

72,3

year 2016

341

27,7

27,7

100,0

1230

100,0

100,0

Total

Table 42: Descriptive statistics start construction year

Start construction season
Frequency
Valid

Autumn

Percent

Valid Percent

Cumulative
Percent

12

1,0

1,0

1,0

377

30,7

30,7

31,6

Summer

23

1,9

1,9

33,5

Winter

818

66,5

66,5

100,0

1230

100,0

100,0

Spring

Total

Table 43: Descriptive statistics start construction season

End construction year
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

year 2012

299

24,3

24,3

24,3

year 2014

3

,2

,2

24,6

year 2015

242

19,7

19,7

44,2

year 2016

345

28,0

28,0

72,3

year 2018

341

27,7

27,7

100,0

1230

100,0

100,0

Total

Table 44: Descriptive statistics end construction year
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End construction season
Frequency
Valid

Spring

Percent

Valid Percent

Cumulative
Percent

35

2,8

2,8

2,8

Summer

692

56,3

56,3

59,1

Winter

503

40,9

40,9

100,0

1230

100,0

100,0

Total

Table 45: Descriptive statistics end construction season

Reporter
Frequency
Valid

Local association
businesses

and

Percent

Valid
Percent

Cumulative
Percent

111

9,0

9,0

9,0

Local government

55

4,5

4,5

13,5

Others

20

1,6

1,6

15,1

Resident

705

57,3

57,3

72,4

Road use

339

27,6

27,6

100,0

1230

100,0

100,0

Total
Table 46: Descriptive statistics reporter

Action holder
Frequency
Valid

Client

Percent

Valid
Percent

Cumulative
Percent

27

2,2

2,2

2,2

Contractor

1203

97,8

97,8

100,0

Total

1230

100,0

100,0

Table 47: Descriptive statistics action holder
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Valid Compliment

21

1,7

1,7

8

,7

2,4

Complain accessibility

50

4,1

6,4

Complain signage

52

4,2

10,7

Complain building nuisances
construction site

46

3,7

14,4

Complain building nuisances
noise

49

4,0

18,4

Complain building nuisances
light

16

1,3

19,7

Complain building nuisances
dust

13

1,1

20,7

Complain building nuisances
vibrations

29

2,4

23,1

Complain building nuisances
safety

84

6,8

29,9

Complain building nuisances
road traffic

42

3,4

33,3

22

1,8

35,1

Complain behavior

39

3,2

38,3

Complain vandalism

4

,3

111

9,0

6

,5

26

2,1

50,2

195

1,8

52

Complain building nuisances

Complain communication

Complain damage
Notice unsafe work
Notice safety reporter
Notice remaining

21
Complain
nuisances

Complain
communication

38,6 Complain damage
48,1 Notice

67.9 Complain remaining

Question remaining

129 10,5

78,4 Question remaining

Question accessibility

83

6,7

85,1 Question accessibility

Question time schedule

61

4,6

90,1 Question realization

Total

1230

61

5,0 38,3

115

9,3 47,6

47,6

22 15,9

122

1,7 1,7

building 389 31,6 33,3

Complain remaining

Question realization

Percent
Cumulative
Percent

Frequency

Percent
Cumulative
Percent

Frequency

Type notification

227 18,5 66,1

22

1,8 67,9

129 10,5 78,4
83

6,7 85,1

183 14,9 100,0

9,9 100,0
1230

Table 48: Descriptive statistics type notifications
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Entry report
Frequency
Valid

Internet

Percent

Valid Percent

Cumulative
Percent

346

28,1

28,1

28,1

30

2,4

2,4

30,6

Otherwise

439

35,7

35,7

66,3

Personal

189

15,4

15,4

81,6

20

1,6

1,6

83,3

206

16,7

16,7

100,0

1230

100,0

100,0

Digital

Printed media
Unknown
Total

Table 49: Descriptive statistics entry reporter

Season entry
Frequency
Valid

Percent Valid Percent

Cumulative
Percent

Autumn

366

29,8

29,8

29,8

Spring

251

20,4

20,4

50,2

Summer

262

21,3

21,3

71,5

Unknown

350

28,5

28,5

99,9

1

,1

,1

100,0

1230

100,0

100,0

Winter
Total

Table 50: Descriptive statistics season entry

Season first contact
Frequency
Valid

Autumn

Percent Valid Percent

Cumulative
Percent

233

18,9

18,9

18,9

96

7,8

7,8

26,7

Summer

139

11,3

11,3

38,0

Unknown

279

22,7

22,7

60,7

Winter

483

39,3

39,3

100,0

1230

100,0

100,0

Spring

Total

Table 51: Descriptive statistics season first contact
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APPENDIX 7: DESCRIPTIVE STATISTICS SATISFACTION
Gender
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Male

925

36,1

36,1

36,1

Woman

828

32,4

32,4

68,5

Unknown

806

31,5

31,5

100,0

2559

100,0

100,0

Total

Table 52: Descriptive statistics gender

Age category
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

12 till 20

55

2,1

2,1

2,1

21 till 30

227

8,9

8,9

11,0

31 till 40

197

7,7

7,7

18,7

41 till 55

489

19,1

19,1

37,8

56 till 65

370

14,5

14,5

52,3

66 till 120

373

14,6

14,6

66,9

Unknown

848

33,1

33,1

100,0

2559

100,0

100,0

Total

Table 53: Descriptive statistics age category

Resident
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Yes

647

25,3

25,3

25,3

No

1088

42,5

42,5

67,8

824

32,2

32,2

100,0

2559

100,0

100,0

Unknown
Total

Table 54: Descriptive statistics resident

Road user
Frequency

Percent

Valid Percent

Cumulative
Percent

Valid Yes

1826

71,4

71,4

71,4

No

124

4,8

4,8

76,2

Unknown

609

23,8

23,8

100,0

2559

100,0

100,0

Total

Table 55: Descriptive statistics road user
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Road section
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Both as much

524

20,5

20,5

20,5

Route 1

101

3,9

3,9

24,4

Route 2

779

30,4

30,4

54,8

Route 3

273

10,7

10,7

65,5

Route 4

432

16,9

16,9

82,4

7

,3

,3

99,7

443

17,3

17,3

100,0

2559

100,0

100,0

I do not know
Unknown
Total
Table 56: Descriptive statistics road section

Frequency
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Monthly

720

28,1

28,1

28,1

More than four times a
week

335

13,1

13,1

41,2

Less than once per month

363

14,2

14,2

55,4

Never

11

,4

,4

55,8

Weekly

689

26,9

26,9

82,7

Unknown

441

17,2

17,2

100,0

2559

100,0

100,0

Total
Table 57: Descriptive statistics frequencies road use

Reason use
Frequency
Valid For private reasons

Percent

Valid Percent

Cumulative
Percent

1505

58,8

58,8

58,8

2

,1

,1

58,9

To travel to and from
school

21

,8

,8

59,7

To travel to and from
work

379

14,8

14,8

74,5

For business travel

210

8,2

8,2

82,7

Unknown

442

17,3

17,3

100,0

2559

100,0

100,0

To go to farmland

Total
Table 58: Descriptive statistics reason use
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Traffic congestion
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Yes

695

27,2

27,2

27,2

No

1517

59,3

59,3

86,4

347

13,6

13,6

100,0

2559

100,0

100,0

Unknown
Total

Table 59: Descriptive statistics traffic congestion

Impact traffic congestion
Frequency
Valid

Large

Percent

Valid Percent

Cumulative
Percent

53

2,1

2,1

2,1

Neutral

140

5,5

5,5

7,5

Small

315

12,3

12,3

19,9

Very large

9

,4

,4

20,3

Very small

178

7,0

7,0

27,2

Unknown

1864

72,8

72,8

100,0

Total

2559

100,0

100,0

Table 60: Descriptive statistics impact traffic congestion

Grade traffic congestion
Frequency Percent Percent

Valid Grade 0

151

5,9 5,9

Grade 1

277

10,8 16,7

Grade 2

403

15,7 32,4

Grade 3

329

12,9 45,3

Grade 4

202

7,9 53,2

Grade 5

232

9,1 62,3

Grade 6

251

9,8 72,1

Grade 7

233

9,1 81,2

Grade 8

98

3,8 85

Grade 9

30

1,2 86,2

Grade 10

6

,2 86,4

Unknown

347

Total

2559

13,6 100,0
100,0

Frequency Percent
Inadequate

Percent

1594

62,3

62,3

Adequate

484

18,9

81,2

Good

134

5,2

86,4

Unknown

347

13,6

100,0

2559

100,0

Table 61: Descriptive statistics grade traffic congestion
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Construction nuisances
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

No

1161

45,4

45,4

45,4

Yes

533

20,8

20,8

66,2

Unknown

865

33,8

33,8

100,0

2559

100,0

100,0

Total

Table 62: Descriptive statistics construction nuisances

Grade construction nuisances Vibration
Frequency

Percent

Valid Percent

Cumulative
Percent

Valid Grade 0

168

6,6

6,6

6,6

Grade 1

18

,7

,7

7,3

Grade 2

2

,1

,1

7,2

Grade 3

12

,5

,5

7,7

Grade 4

2

,1

,1

7,8

Grade 5

15

,6

,6

7,3

Grade 6

2

,1

,1

8,4

Grade 7

7

,3

,3

8,5

Grade 8

2

,1

,1

8,8

Grade 9

2

,1

,1

8,9

Grade 10

1

,0

,0

9,0

Unknown

2328

91,0

91,0

100,0

Total

2559

100,0

100,0

Table 63: Descriptive statistics grade construction nuisances vibration

Grade construction nuisances Dust
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Grade 0

168

6,6

6,6

6,6

Grade 1

16

,6

,6

6,3

Grade 2

2

,1

,1

6,9

Grade 3

17

,7

,7

7,0

Grade 4

2

,1

,1

7,7

Grade 5

25

1,0

1,0

7,8

Grade 6

4

,2

,2

8,8

Grade 7

9

,4

,4

9,0

Grade 8

8

,3

,3

9,4

137

Grade 9

4

,2

,2

9,7

Grade 10

2

,1

,1

9,9

Unknown

2302

90,0

90,0

100,0

Total

2559

100,0

100,0

Table 64: Descriptive statistics grade construction nuisances dust

Grade_ construction nuisances Noise
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Grade 0

166

6,5

6,5

6,5

Grade 1

8

,3

,3

6,8

Grade 2

3

,1

,1

6,9

Grade 3

19

,7

,7

7,6

Grade 4

3

,1

,1

7,7

Grade 5

22

,9

,9

8,6

Grade 6

9

,4

,4

9,0

Grade 7

17

,7

,7

9,7

Grade 8

3

,1

,1

9,8

Grade 9

4

,2

,2

9,9

Grade 10

2

,1

,1

10,0

Unknown

2303

90,0

90,0

100,0

Total

2559

100,0

100,0

Table 65: Descriptive statistics grade construction nuisances noise

Grade construction nuisances Construction traffic
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Grade 0

159

6,2

6,2

6,2

Grade 1

15

,6

,6

6,8

Grade 2

7

,3

,3

7,1

Grade 3

18

,7

,7

7,8

Grade 4

4

,2

,2

8,0

Grade 5

23

,9

,9

8,9

Grade 6

15

,6

,6

9,5

Grade 7

24

,9

,9

10,4

Grade 8

8

,3

,3

10,7

Grade 9

5

,2

,2

10,9

Grade 10

3

,1

,1

11,0

Unknown

2278

89,0

89,0

100,0

138

Total

2559

100,0

100,0

Table 66: Descriptive statistics grade construction nuisances construction traffic

Grade construction nuisances Road traffic
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Grade 0

158

6,2

6,2

6,2

Grade 1

13

,5

,5

6,7

Grade 2

9

,4

,4

7,1

Grade 3

22

,9

,9

8,0

Grade 4

6

,2

,2

8,2

Grade 5

29

1,1

1,1

9,3

Grade 6

16

,6

,6

9,9

Grade 7

19

,7

,7

10,6

Grade 8

10

,4

,4

11,0

Grade 9

1

,0

,0

11,0

Grade 10

4

,2

,2

11,2

Unknown

2272

88,8

88,8

100,0

Total

2559

100,0

100,0

Table 67: Descriptive statistics grade construction nuisances road traffic

Grade construction nuisances Construction site
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Grade 0

168

6,6

6,6

6,6

Grade 1

23

,9

,9

7,5

Grade 2

1

,0

,0

7,5

Grade 3

15

,6

,6

8,1

Grade 4

1

,0

,0

8,1

Grade 5

17

,7

,7

8,8

Grade 7

4

,2

,2

8,9

Unknown

2330

91,1

91,1

100,0

Total

2559

100,0

100,0

Table 68: Descriptive statistics grade construction nuisances construction site

Grade construction nuisances Cut-through traffic
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Grade 1

25

1,0

1,0

1,0

Grade 3

12

,5

,5

1,5

139

Grade 4

3

,1

,1

1,6

Grade 5

12

,5

,5

2,1

Grade 6

2

,1

,1

2,2

Grade 7

13

,5

,5

2,7

Grade 8

6

,2

,2

2,9

Grade 9

6

,2

,2

3,1

Grade 10

3

,1

,1

3,2

Unknown

2477

96,8

96,8

100,0

Total

2559

100,0

100,0

Table 69: Descriptive statistics grade construction nuisances cut-through traffic

Grade construction nuisances Others
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Grade 0

361

14,1

14,1

14,1

Grade 1

248

9,7

9,7

23,8

Grade 2

222

8,7

8,7

32,5

Grade 3

136

5,3

5,3

37,8

Grade 4

92

3,6

3,6

41,4

Grade 5

92

3,6

3,6

45,0

Grade 6

85

3,3

3,3

48,3

Grade 7

64

2,5

2,5

50,8

Grade 8

30

1,2

1,2

52,0

Grade 9

5

,2

,2

52,2

Grade 10

6

,2

,2

52,4

Unknown

1218

47,6

47,6

100,0

Total

2559

100,0

100,0

Table 70: Descriptive statistics grade construction nuisances others

Grade construction nuisances
Frequency Percent Percent
Valid Grade 0

361

14,1 14,1

Grade 1

248

9,7 23,8

Grade 2

222

8,7 32,5

Grade 3

136

5,3 37,8

Grade 4

92

3,6 41,4

Grade 5

92

3,6 45

Grade 6

85

3,3 48,3

Grade 7

64

2,5 50,8

Frequency Percent
Inadequate

Adequate

Percent

1151

45

45

179

7

52

140

Grade 8

30

1,2 52

Grade 9

5

,2 52,2

Grade 10

6

,2 52,4

Unknown

1218

Total

2559

11

0,4

52,4

1218

47,6

100,0

2559

100,0

Good

47,6 100,0

Unknown

100,0

Table 71: Descriptive statistics grade construction nuisances

Familiar construction
Frequency
Valid

Percent

Cumulative
Percent

Valid Percent

Yes

1521

59,4

59,4

59,4

No

379

14,8

14,8

74,2

Unknown

659

25,8

25,8

100,0

2559

100,0

100,0

Total

Table 72: Descriptive statistics familiar construction

Information channel Digital progress report
Frequency
Valid

Digital Progress Report

Percent

Valid Percent

Cumulative
Percent

944

36,9

36,9

36,9

Unknown

1615

63,1

63,1

100,0

Total

2559

100,0

100,0

Table 73: Descriptive statistics information channel digital progress report

Information channel Website
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Unknown

2086

81,5

81,5

81,5

Website

473

18,5

18,5

100,0

2559

100,0

100,0

Total

Table 74: Descriptive statistics information channel website

Information channel Email
Frequency
Valid

Email

Percent

Valid Percent

Cumulative
Percent

277

10,8

10,8

10,8

Unknown

2282

89,2

89,2

100,0

Total

2559

100,0

100,0

Table 75: Descriptive statistics information channel email
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Information channel Letter to residents with name and address
Frequency
Valid

Letter to resident with
name and address

Percent

Cumulative
Percent

Valid Percent

44

1,7

1,7

1,7

Unknown

2515

98,3

98,3

100,0

Total

2559

100,0

100,0

Table 76: Descriptive statistics information channel letter to residents with name and address

Information channel Letter home to home
Frequency
Valid

Letter
home

home

to

Percent

Valid Percent

Cumulative
Percent

231

9,0

9,0

9,0

Unknown

2328

91,0

91,0

100,0

Total

2559

100,0

100,0

Table 77: Descriptive statistics information channel letter home to home

Information channel Advertisement in local paper
Frequency
Valid

Advertisement in local
papers

Percent

Valid Percent

Cumulative
Percent

622

24,3

24,3

24,3

Unknown

1937

75,7

75,7

100,0

Total

2559

100,0

100,0

Table 78: Descriptive statistics information channel advertisement in local papers

Information channel Newspaper
Frequency
Valid

Newspaper

Percent

Valid Percent

Cumulative
Percent

769

30,1

30,1

30,1

Unknown

1790

69,9

69,9

100,0

Total

2559

100,0

100,0

Table 79: Descriptive statistics information channel newspaper
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Information channel Signs along the road
Frequency
Valid

Signs along the road

Cumulative
Percent

Percent Valid Percent

758

29,6

29,6

29,6

Unknown

1801

70,4

70,4

100,0

Total

2559

100,0

100,0

Table 80: Descriptive statistics information channel signs along the road

Information channel Through friend family colleagues
Frequency
Valid

Through friends family
colleagues

Percent

Valid Percent

Cumulative
Percent

193

7,5

7,5

7,5

Unknown

2366

92,5

92,5

100,0

Total

2559

100,0

100,0

Table 81: Descriptive statistics information channel through friend family colleagues

Information channel Not received information
Frequency
Valid

I have not received any
information

Percent

Valid Percent

Cumulative
Percent

83

3,2

3,2

3,2

Unknown

2476

96,8

96,8

100,0

Total

2559

100,0

100,0

Table 82: Descriptive statistics information channel not received information

Satisfaction information channel Digital progress report
Frequency
Valid

Neutral

Percent

Valid Percent

Cumulative
Percent

177

6,9

6,9

6,9

70

2,7

2,7

9,6

534

20,9

20,9

30,5

22

,9

,9

31,4

111

4,3

4,3

35,7

Unknown

1645

64,3

64,3

100,0

Total

2559

100,0

100,0

Dissatisfied
Satisfied
Very dissatisfied
Very satisfied

Table 83: Descriptive statistics satisfaction information channel digital progress report
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Satisfaction information channel Website
Frequency
Valid

Percent Valid Percent

Cumulative
Percent

Neutral

70

2,7

2,7

2,7

Dissatisfied

11

,5

,5

3,2

321

12,5

12,5

15,7

3

,1

,1

15,8

68

2,7

2,7

18,5

Unknown

2086

81,5

81,5

100,0

Total

2559

100,0

100,0

Satisfied
Very dissatisfied
Very satisfied

Table 84: Descriptive statistics satisfaction information channel website

Satisfaction information channel Email
Frequency
Valid

Neutral

Percent Valid Percent

Cumulative
Percent

41

1,6

1,6

1,6

2

,1

,1

1,7

187

7,3

7,3

9,0

3

,1

,1

9,1

44

1,7

1,7

10,8

Unknown

2282

89,2

89,2

100,0

Total

2559

100,0

100,0

Dissatisfied
Satisfied
Very dissatisfied
Very satisfied

Table 85: Descriptive statistics satisfaction information channel email

Satisfaction information channel Letter to resident with name and
address
Frequency
Valid

Neutral

Percent

Valid Percent

Cumulative
Percent

12

,5

,5

,5

1

,0

,0

0,5

28

1,1

1,1

1,6

3

,1

,1

1,7

Unknown

2515

98,3

98,3

100,0

Total

2559

100,0

100,0

Dissatisfied
Satisfied
Very satisfied

Table 86: Descriptive statistics satisfaction information channel letter to resident with name and address
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Satisfaction information channel letter to resident with name and
address
Frequency
Valid

Neutral

Percent

Valid Percent

Cumulative
Percent

37

1,4

1,4

1,4

9

,4

,4

1,8

131

5,1

5,1

6,9

2

,1

,1

7,0

53

2,1

2,1

9,1

Unknown

2327

90,9

90,9

100,0

Total

2559

100,0

100,0

Dissatisfied
Satisfied
Very dissatisfied
Very satisfied

Table 87: Descriptive statistics satisfaction information channel letter to resident with name and address

Satisfaction information channel Advertisement in local papers
Frequency
Valid

Neutral

Percent Valid Percent

Cumulative
Percent

146

5,7

5,7

5,7

11

,4

,4

6,1

403

15,7

15,7

21,8

1

,0

,0

21,8

60

2,3

2,3

24,1

Unknown

1938

75,7

75,7

100,0

Total

2559

100,0

100,0

Dissatisfied
Satisfied
Very dissatisfied
Very satisfied

Table 88: Descriptive statistics satisfaction information channel advertisement in local papers

Satisfaction information channel Newspaper
Frequency

Valid Neutral

Percent Valid Percent

Cumulative
Percent

174

6,8

6,8

6,8

16

,6

,6

7,4

502

19,6

19,6

27,0

5

,2

,2

27,2

71

2,8

2,8

30,0

Unknown

1791

70,0

70,0

100,0

Total

2559

100,0

100,0

Dissatisfied
Satisfied
Very dissatisfied
Very satisfied

Table 89: Descriptive statistics satisfaction information channel Newspaper
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Satisfaction information channel Signs along the road
Frequency
Valid

Neutral

Cumulative
Percent

Percent Valid Percent

153

6,0

6,0

6,0

23

,9

,9

6,9

505

19,7

19,7

26,6

5

,2

,2

26,8

71

2,8

2,8

29,6

Unknown

1802

70,4

70,4

100,0

Total

2559

100,0

100,0

Dissatisfied
Satisfied
Very dissatisfied
Very satisfied

Table 90: Descriptive statistics satisfaction information channel signs along the road

Satisfaction information channel Through friends family colleagues
Frequency
Valid

Neutral

Percent

Valid Percent

Cumulative
Percent

32

1,3

1,3

1,3

1

,0

,0

1,3

Satisfied

50

2,0

2,0

3,3

Very satisfied

17

,7

,7

4,0

Unknown

2459

96,1

96,1

100,0

Total

2559

100,0

100,0

Dissatisfied

Table 91: Descriptive statistics satisfaction information channel through friends family colleagues

Improvement information
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Yes

306

12,0

12,0

12,0

No

1488

58,1

58,1

70,1

765

29,9

29,9

100,0

2559

100,0

100,0

Unknown
Total

Table 92: Descriptive statistics improvement information

Grade communication
Frequency Percent Percent

Valid Grade 0

8

,3

,3

Grade 1

12

,5

,8

Grade 2

27

1,1

3,5

Grade 3

25

1,0

4,6

Grade 4

41

1,6

5,5

Grade 5

142

5,5

7,2

Frequency Percent
Inadequate

255

10

Percent
10

146

Grade 6

229

8,9

12,7

Grade 7

526

20,6

21,6

Grade 8

550

21,5

42,2

Grade 9

176

6,9

63,7

Grade 10

70

2,7

70,6

Unknown

753

Total

2559

29,4 100,0

Adequate

1305

51

61

Good

246

9,6

70,6

753

29,4

100,0

2559

100,0

Unknown

100,0

Table 93: Descriptive statistics grade communication

Total grade satisfaction
Frequency Percent Percent
Valid Grade 0

2

,1

,1

Grade 1

9

,4

,4

Grade 2

10

,4

4,1

Grade 3

12

,5

4,5

Grade 4

19

,7

5,0

Grade 5

157

6,1

5,7

Grade 6

270

10,6

11,8

Grade 7

769

30,1

22,4

Grade 8

742

29,0

52,4

Grade 9

226

8,8

81,4

Grade 10

94

3,7

90,3

Unknown

249

Total

2559

9,7 100,0

Frequency Percent
Inadequate

Percent

209

8,2

8,2

Adequate

1039

40,6

48,8

Good

1062

41,5

90,3

249

9,7

100,0

2559

100,0

Unknown

100,0

Table 94: Descriptive statistics satisfaction grade

Familiar notification register
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Yes

973

38,0

38,0

38,0

No

1337

52,2

52,2

90,3

249

9,7

9,7

100,0

2559

100,0

100,0

Unknown
Total

Table 95: Descriptive statistics familiar notification register

Missing subjects
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Yes

148

5,8

5,8

5,8

No

2142

83,7

83,7

89,5

147

Unknown
Total

269

10,5

10,5

2559

100,0

100,0

100,0

Table 96: Descriptive statistics missing subjects

Project
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

Project 1

974

38,1

38,1

38,1

Project 3

1585

61,9

61,9

100,0

Total

2559

100,0

100,0

Table 97: Descriptive statistics project

Measurement
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

0

869

34,0

34,0

34,0

1

785

30,7

30,7

64,6

2

348

13,6

13,6

78,2

3

557

21,8

21,8

100,0

2559

100,0

100,0

Total

Table 98: Descriptive statistics measurement moments
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APPENDIX 8: VALIDATION QUESTIONNAIRE
How important are the following variables in relation to the notification on a scale from 1 till
10?
Location Netherlands
Density
Project communication
(Total 21)
Work type
Type of road
Infrastructure client
Contract
Period of year start
Period of year end
Duration

Manager 1
8
8
2

Manager 2
10
9
9

Manager 3
7
7
3

Manager 4
4
8
6

Manager 5
6
6
7

2
6
4
5
2
2
8

9
10
6
6
5
7
8

7
7
7
3
3
3
7

7
8
8
3
2
2
7

3
9
9
1
2
2
3

Table 99: Grade environmental manager variables and relation with notification

How important are the following variables in relation to the satisfaction measurement on a
scale from 1 till 10?
Measuring moment
Gender
Age category
Resident in the vicinity
Road user
Location village/town
Frequency use
Reason for use
Traffic congestion
Impact traffic
Grade traffic
Construction Nuisance
Grade
construction
nuisances
Satisfaction information
digital progress report
Satisfaction information
website
Satisfaction information
email
Satisfaction information
letter name and address
Satisfaction information
letter home to home
Satisfaction information
ad in local papers
Satisfaction information
newspaper
Satisfaction information
signs along the road

Manager 1 Manager 2
6
1
1
3
6
8
7
10
6
9
6
4
3
8
1
8
6
6
3
6
7
7
8
10

Manager 3

Manager 4
6
8
8
2
10
6
8
8
10
10
10
10

9
7
9
9
9
4
5
5
8
9
9
8

Manager 5
2
5
7
7
5
1
7
3
8
9
9
9

7

10

10

9

9

7

9

8

6

10

7

9

8

6

10

7

9

8

8

10

7

9

8

8

10

7

9

8

8

10

7

7

8

5

10

7

7

8

5

10

7

9

8

7

10
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Satisfaction information
through friends / family /
colleagues
Grade communications
Required communication
Report total grade
Familiar
notification
register

7

1

8

8

10

8
4
8

9
1
9

9
9
9

10
7
9

10
7
10

1

2

6

9

5

Table 100: Grade environmental manager variables and relation with satisfaction

Which three variables will influence the type of notifications?

2.

Manager 1
Location
Netherlands
Work type

3.

Density

1.

Manager 2
Location
Netherlands
Type road
Project
communication

Manager 3
Type of road
Client
Location
Netherlands

Manager 4
Manager 5
Project
Type of road
communication
Type of road
Work type
Work type

Density

Table 101: Grade environmental manager top 3 variables type of notification

Which three variables will influence the type of stakeholder that makes a notification?
Manager 1

Manager 2

Manager 3

1.

Density

Type of road

Type of road

2.

Location
Netherlands

3.

Type of road

Type
stakeholder
Location
Netherlands

Manager 4
Manager 5
Project
Work type
communication

Client

Type of road

Type of road

Location
Netherlands

Work type

Density

Table 102: Grade environmental manager top 3 variables type of reporter

Which three variables will influence the way a notification is made?
1.
2.
3.

Manager 1
Project
communication
Location
Netherlands
Work type

Manager 2
Type
stakeholder

Manager 3
Location
Netherlands

Manager 4
Manager 5
Project
Project
communication communication

Type of road

Type of road

Client

Type of road

Age
stakeholder

Contract

Density

Density

Table 103: Grade environmental manager top 3 variables way a notification is made

Which three variables will influence the season a notification is made?
1.

Manager 1
Start
period
construction

2.

Duration

3.

Density

Manager 2
Manager 3
Start period of
Nothing
year
Type
Nothing
stakeholder
Duration
Nothing

Manager 4
Location
Netherlands
Project
communication
Type of road

Manager 5
Density
Nothing
Nothing

Table 104: Grade environmental manager top 3 variables season notification is made
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Which three variables will influence the amount of communication tools?
Manager 1

Manager 2
Location
Netherlands
Type road

1.

Density

2.

Work type
Project
Density
communication

3.

Manager 3

Manager 4

Contract

Client

Type road
Density
Density/location
Work type
Netherlands

Manager 5
Location
Netherlands
Density
Work type

Table 105: Grade environmental manager top 3 variables communication tools

Which three variables will influence the satisfaction about traffic congestion?

1.

Manager 1

Manager 2

Frequency use

Resident
vicinity

2.

Reason for use

Road user

3.

Age category

Location
resident

Manager 3
Manager 4
Age/ residents
Resident
vicinity/
road
vicinity
user
Satisfaction
Grade
information
communication
provision

Manager 5
Grade traffic
congestion

Satisfaction
information
provision
Willing
to
Grade
traffic Grade
reduce
congestion
communication construction
nuisances

Table 106: Grade environmental manager top 3 variables traffic congestion

Which three variables will influence the satisfaction about construction nuisances?
Manager 1

Manager 2

1.

Age category

Resident
vicinity

2.

Gender

Communication
grade

3.

Resident
vicinity

Location
resident

Manager 3
Traffic
congestion
impact/ grade
traffic
congestion

Manager 4

Manager 5

Resident
vicinity

Construction
nuisances

Satisfaction
information
provision
Willing
to
Age/ residents
Grade
reduce
vicinity/
road
communication construction
user
nuisances
Grade
communication

Satisfaction
information
provision

Table 107: Grade environmental manager top 3 variables construction nuisances

Which three variables will influence the satisfaction about the communication provision?
Manager 1

Manager 2

Manager 3
Satisfaction
Communication
information
grade
provision

1.

Age category

2.

Gender

Age

Grade
communication

3.

Satisfaction
information
provision

Location
resident

-

Manager 4
Satisfaction
information
provision
Familiar
notification
register
Grade
construction
nuisances

Manager 5
Satisfaction
information
provision
Grade traffic
congestion
Construction
nuisances

Table 108: Grade environmental manager top 3 variables communication provision
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Which three variables will influence the satisfaction about the total satisfaction?
Manager 1
1.

2.
3.

Construction
nuisances

Manager 2
Location
resident

Grade
Resident
communication
Road user
-

Manager 3
Manager 4
Manager 5
Grade
traffic Grade traffic Satisfaction
congestion
congestion
information
provision
Grade
Construction
Traffic
communication nuisances
congestion
Age/ residents Grade
Construction
vicinity/
road communication nuisances
user

Table 109: Grade environmental manager top 3 variables total satisfaction
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APPENDIX 9: SUMMARY VALIDATION
Each top three that is given by the social environmental managers has been given a score.
The first place gets 10 points, second place 8 points and the third place 6 points. All the
grades together forms the grade from the social environmental managers.

Type road

Depending
variable Grade social environmental Amount
following data
managers
managers choose
Yes
36
4

Location Netherlands

No

26

3

Work type

No

22

3

Project communication No

16

2

Density

Yes

12

2

Client

Yes

8

1

Variable

Table 110: Summary validation type of notification

Type of road

Depending
variable Grade social environmental Amount
following data
managers
managers choose
Yes
42
5

Density

Yes

24

3

Location Netherland

Yes

20

3

Work type

No

16

2

Project communication No

10

1

Client

8

1

Variable

Yes

Table 111: Summary validation type of reporter

Depending
variable Grade social environmental Amount
following data
managers
managers choose
Project communication No
30
3
Variable

Location Netherland

Yes

24

3

Type of road

Yes

24

3

Density

Yes

22

3

Client

Yes

8

1

Contract

Yes

6

1

Work type

No

6

1

Table 112: Summary validation entry of notification
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Depending
variable Grade social environmental Amount
following data
managers
managers choose
Yes
22
3

Variable
Density
Start
construction
Duration

period No

20

2

Yes

14

2

Yes

10

1

Project communication No

8

1

Type of road

6

1

Location Netherlands

Yes

Table 113: Summary validation season notification entry

Density

Depending
variable Grade social environmental Amount
following data
managers
managers choose
Yes
32
4

Location Netherlands

Yes

16

2

Type road

Yes

16

2

Work type

No

12

2

Contract

Yes

10

1

Client

Yes

10

1

6

1

Variable

Project communication Yes
Table 114: Summary validation communication strategy

Resident vicinity

Depending
variable Grade social environmental Amount
following data
managers
managers choose
Yes
20
2

Age category

Yes

16

2

Traffic congestion

Yes

16

2

Satisfaction
information provision
Grade communication

No

16

2

No

14

2

Frequency use

Yes

10

1

Road user

Yes

8

1

Reason for use

Yes

8

1

Location resident

No

6

1

Willing
to
reduce No
construction nuisances

6

1

Variable

Table 115: Summary validation traffic congestion
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Resident vicinity

Depending
variable Grade social environmental Amount
following data
managers
managers choose
Yes
26
3

Grade communication

No

22

3

Age category

Yes

16

2

Satisfaction
information provision
Traffic congestion

No

16

2

Yes

10

1

Construction nuisances Yes

10

1

Gender

Yes

8

1

Location resident

No

6

1

Willing
to
reduce No
construction nuisances

6

1

Variable

Table 116: Summary validation construction nuisances

Variable
Satisfaction
information provision
Age category

Depending
variable Grade social environmental Amount
following data
managers
managers choose
No
36
4
Yes

18

2

Construction nuisances No

12

2

Gender

Yes

8

1

Familiar
with Yes
notification register
Traffic congestion
Yes

8

1

8

1

Location resident

6

1

No

Table 117: Summary validation communication grade

Depending
variable Grade social environmental Amount
following data
managers
managers choose
Construction nuisances No
24
3
Variable

Grade communication

No

22

3

Traffic
congestion No
grade
Location resident
No

20

2

10

1

Resident

Yes

8

1

Traffic congestion

Yes

8

1

Road user

Yes

6

1

Age category

Yes

6

1

Table 118: Summary validation total grade satisfaction
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APPENDIX 10: SENSITIVITY ANALYSIS NOTIFICATION PREDICTION MODEL

Figure 15: Sensitivity analyses type of notifications
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Figure 16: Sensitivity analyses reporter
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Figure 17: Sensitivity analyses entry of notification
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Figure 18: Sensitivity analyses season notification ins made
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Figure 19: Sensitivity analyses amount of communication tools
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APPENDIX 11: SENSITIVITY ANALYSIS SATISFACTION PREDICTION MODEL

Figure 20: Sensitivity analysis total grade satisfaction
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Figure 21: Sensitivity analysis grade communication
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Figure 22: Sensitivity analysis grade traffic congestion
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Figure 23: Sensitivity analysis construction nuisances
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APPENDIX 12: DESCRIPTIVE STATISTICS CASES STUDY
Reporter
Frequency
Valid

Percent Valid Percent

Cumulative
Percent

1

1,2

1,2

1,2

4

4,7

4,7

5,8

Resident

49

57,0

57,0

62,8

Road user

32

37,2

37,2

100,0

Total

86

100,0

100,0

Local government

Table 119: Descriptive statistics reporter

Type of notifications
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

1

1,2

1,2

1,2

Complain communication

14

16,3

16,3

17,4

Complain
nuisances

19

22,1

22,1

39,5

Complain damage

4

4,7

4,7

44,2

Complain remaining

2

2,3

2,3

46,5

Complain safety

12

14,0

14,0

60,5

Notice

14

16,3

16,3

76,7

Question accessibility

8

9,3

9,3

86,0

Question realization

11

12,8

12,8

98,8

Question remaining

1

1,2

1,2

100,0

86

100,0

100,0

construction

Total
Table 120: Descriptive statistics type of notification

Entry report
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

1

1,2

1,2

1,2

Internet

19

22,1

22,1

23,3

Personal

49

57,0

57,0

80,2

Printed

17

19,8

19,8

100,0

Total

86

100,0

100,0

Table 121: Descriptive statistics entry of report

165

Season entry
Frequency
Valid

Percent

Valid Percent

Cumulative
Percent

1

1,2

1,2

1,2

Autumn

21

24,4

24,4

25,6

Spring

27

31,4

31,4

57,0

Summer

27

31,4

31,4

88,4

Winter

10

11,6

11,6

100,0

Total

86

100,0

100,0

Table 122: Descriptive statistics season entry
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APPENDIX 13: RESULTS TEST CASE VALIDATION

Amount

Type of notification
30
25
20
15
10
5
0

Data register
Model

Type of notification
Table 123: Type of notification

Amount

Entry notification
80
70
60
50
40
30
20
10
0

Data register
Model

Personal

Printed
media

Digital

Internet Otherwise Unkown

Way of entry a notiticaion
Table 124: Entry of notification
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Amount

Reporter
80
70
60
50
40
30
20
10
0

Data register
Model
Resident

Road user

Local
Local
government gassociation
and
businesses

Others

Reporter
Table 125: Reporter that makes a notification
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