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In recent Ǉears͕ the sporting world has ďecome an industrǇ oĨ millions͕ sometimes eǀen ďillions ;�eloiƩe͕ ϮϬϭϮͿ͘ The 
commercialising within the world oĨ sports has had seǀeral eīects͘ One oĨ these eīects is that priǀate inǀestors are starting to 
see the possiďilities oĨ inǀesting in sports real estate͕ stadiums͘ In addition͕ there is a declining willingness oĨ local͕ national and 
European goǀernments in Ĩacilitating Įnancing Ĩor stadiums and other flagship proũects ;WtC͕ ϮϬϭϭͿ͘ 
The conseƋuence oĨ this shiŌ in Ĩacilitating and thus ownership oĨ sports stadiums is the Ĩact that the Ĩocus will change Ĩrom a 
more social perspectiǀe ;goǀernmentͿ͕ to a perspectiǀe that is purelǇ Ĩocussed on Įnancial ǀalue ;priǀate inǀestorsͿ͘ These 
inǀestors see much more potential in stadiums than the singleͲdaǇ use that is most common͘ Inǀestors acknowledge that the 
potential oĨ modern stadiums could ďe much ďroader͘  Think oĨ other sporting eǀents͕ concerts͕ promotional eǀents͕ ďusiness 
meetings͕ etc͘ These make that sport stadiums nowadaǇs haǀe a much more multiĨunctional purpose than theǇ had preǀiouslǇ͘ 
MultiĨunctionalitǇ is a maũor aspect that could increase proĮtaďilitǇ and should thereĨore ďe researched eǀen more 
;:akimoǀska͕ ϮϬϬϳͿ͘

This research will Ĩocus on enhancing proĮtaďilitǇ oĨ sports stadiums through the design oĨ the stadium͘ The research Ƌuestion 
that is Ĩormulated Ĩor this proďlem is͗ 

͞,ow can a decision support model contriďute in enlarging the return on inǀestment͕ ďased on the laǇͲout 
oĨ flexiďle and multiĨunctional sports stadium proũects͕ in order to increase ĨeasiďilitǇ͍͟

The research results in a model oĨ an inductiǀe nature͕ which means it can also ďe used Ĩor other stadium deǀelopments andͬor 
renoǀations͘ The model coǀers all the diīerent areas that haǀe an influence on the potential return on inǀestment oǀer a 
predeĮned period oĨ time͘ This ranges Ĩrom ticketing͕ Ĩunctions ďut also construction costs͘ The research thereĨore coǀers a 
numďer oĨ diīerent areas oĨ expertise͘ 
�esides the Įeld oĨ design and decision support sǇstems͕ the research also coǀers ďuilding economics͕ and weighs the costs oĨ a 
newlǇ ďuilt stadium against the costs Ĩor renoǀation an existing one͘ The created tool can greatlǇ contriďute to the decision making 
process in the earlǇ stages oĨ decision making͕ ďut can also serǀe as a useĨul tool in retrospect͘

The case that has ďeen chosen Ĩor the research is �e <uip͕ the stadium oĨ Ĩootďall cluď FeǇenoord in RoƩerdam͕ The Eetherlands͘ 
�ecause oĨ its proximitǇ here in The Eetherlands͕ it is a proũect with more ĨamiliaritǇ and it can ďe ǀisited Ĩor a deeper insight into 
the proũect͘
The stadium oĨ FeǇenoord has ďeen a suďũect oĨ discussion Ĩor the past Ĩew Ǉears͕ with the owners ďeing unsure iĨ to ďuild a new 
stadium or to renoǀate the existing one͘ The Įnal decision oĨ this issue came in the ďeginning oĨ ϮϬϭϰ͕ with an adǀisorǇ commission 
insisting the renoǀation oĨ the stadium͘ Wroũect deǀeloper ��M had ďeen awarded the deǀelopment rights aŌer a competition with 
another proũect deǀeloper͕  ďut Ĩailed to come up with a Ĩeasiďle design Ĩor the renoǀation oĨ the existing stadium͘ The research 
uses the inĨormation oĨ this Ĩailed proũect to inǀestigate iĨ a more Ĩeasiďle design solution had ďeen possiďle͘ Two other cases͕ the 
�msterdam �ren� in �msterdam and the 'elre�ome in �rnhem are analǇsed as well to enhance inĨormation on the proũect and 
to serǀe as comparison͘ 

The results oĨ the research are according to the initial hǇpothesis͘ The two stadiums that were analǇsed Ĩor comparison show a 
proĮtaďilitǇ that is in line with the minimal expected Internal Rate oĨ Return that is reƋuired Ĩor stadium proũects͘ The main case oĨ 
the <uip howeǀer͕  shows a Ĩeasiďle proũect͕ ďut a proũect that is not Ĩeasiďle enough Ĩor inǀestors to take part in͘ The next chapters 
in the research go into detail on how the design oĨ the stadium can ďe adũusted to make the proũect Ĩeasiďle again͕ and the initial 
ďid oĨ proũect deǀeloper ��M is recreated and analǇsed as well͘

Oǀerall conclusions initiallǇ show that no such approach is eǀer used in stadium proũects͘ Implementations oĨ this method might 
not ďe as smooth initiallǇ since the approach adds a great deal oĨ transparencǇ to the negotiation process͕ which is something that 
is not alwaǇs ďeneĮcial Ĩor all inǀolǀed stakeholders͘

Further research and Ĩurther deǀelopment oĨ the resulting model has to ďe carried out to giǀe a more accurate representation oĨ 
realitǇ͕  making the model eǀen more useĨul in the negotiation process͘

Summary ^hort ^ummarǇ ;EnglishͿ



In de aĨgelopen ũaren is de sportwereld enorm ǀeranderd͘ �e ďranch is geģǀolueerd tot een industrie waar milũoenen en soms 
ǌelĨs milũarden ;�eloiƩe͕ ϮϬϭϮͿ in omgaan͘ �e commercialisering in de sportwereld heeŌ een aantal eīecten gekend͘ Een ǀan de 
ǀoornaamste eīecten is dat priǀate inǀesteerders de sportmarkt gaan ontdekken͘ �iũ ǌien inǀesteringsmogeliũkheden in het 
ǀastgoed ǀan de sportwereld͕ de sportstadions͘ �aar komt ďiũ dat lokale͕ nationale en Europese oǀerheden ǌich steeds ǀaker 
aĨǌien ǀan Įnanciering ǀan grote stadionproũecten en andere grote inǀesteringen die niet direct noodǌakeliũk ǌiũn ;WtC͕ ϮϬϭϭͿ͘ 
�it komt met name door de ǀerslechterde economie in de laatste ũaren waar oǀerheden en gemeentes ǀeel conseƋuenties ǀan 
onderǀinden͘ 
,et resultaat ǀan deǌe ǀerschuiǀing ǀan eigendom in sportstadions ǀan de gemeenten naar de priǀate inǀesteerders is een 
ǀerschuiǀing in de Ĩocus ǀan de proũecten͘ taar gemeenten ǀoornameliũk een sociaal oogpunt hanteren ďiũ het inǀesteren in 
stadions͕ hanteren de inǀesteerders een puur Įnancieel oogpunt͘ �e inǀesteerders ǌien dan ook ǀeel meer potentieel in stadions 
dan een wedstriũd die om de week in het stadion plaatsǀindt͘ �iũ ǌien kansen in het organiseren ǀan eǀenementen͕ concerten͕ 
andere sporteǀenementen͕ ďeurǌen͕ congressen͕ etc͘ �it maakt dat hedendaagse sportstadions multiĨunctioneel moeten ǌiũn͘ 
MultiĨunctionaliteit is dan ook een aspect dat het rendement kan ǀerhogen en daarom ǀerder onderǌocht dient te worden 
;:akimoǀska͕ ϮϬϬϳͿ͘

�it onderǌoek ǌal naar aanleiding ǀan deǌe analǇse proďeren het rendement ǀan sportstadions te doen ǀergroten door het 
ontwerp ǀan het stadion multiĨunctioneler te maken͘ �e onderoeksǀraag ǀan het onderǌoek luidt͗

͞,oe kan een ďeslismodel ďiũdragen aan het ǀergroten ǀan het rendement͕ geďaseerd op de laǇͲout ǀan flexiďele en 
multiĨunctionele sportstadion proũecten͕ om de haalďaarheid te ǀergroten͍͟

,et onderǌoek resulteert in een inductieĨ model͕ wat ďetekent dat het model ;na aanpassingͿ ook ingeǌet kan worden ǀoor 
andere proũectenͬrenoǀaties en niet geďonden is aan een enkel proũect͘ ,et model ďeslaat alle mogeliũke ďronnen ǀan inkomsten 
en uitgaǀen die tiũdens de gehele leǀenscǇclus ǀan het stadion inǀloed heďďen op het rendement hierǀan͘ �it ǀarieert ǀan 
toegangspriũǌen͕ Ĩuncties in het stadion͕ maar ook de constructiekosten͘ ,ierdoor ďeslaat het onderǌoek ook ǀerschillende 
ǀakgeďieden͘
Eaast het ǀakgeďied ǀan ͚Operations Research͕͛  raakt het onderǌoek ook aan het ǀakgeďied ǀan de ďouweconomie͕ en 
weegt het de kosten ǀan het ďouwen ǀan een nieuw stadion aĨ tegen de kosten ǀan het renoǀeren ǀan een ďestaand stadion͘ 
�e gecreģerde tool ǌal ǀan waarde kunnen ǌiũn in de ďeginĨase ǀan het ďesluitǀormingsproces͕ maar kan ook in retroperspectieĨ 
geďruik worden als analǇsemiddel͘ 

�e case die gekoǌen is ǀoor het onderǌoek is het stadion de <uip in RoƩerdam͕ thuishaǀen ǀan ǀoetďalcluď FeǇenoord͘ 
FeǇenoord is een ǀan de grootste ǀoetďalcluďs in Eederland͕ is ďekend en ďereikďaar͕  en is ďoǀendien ǀerwikkeld in het proces 
ǀan nieuwďouw oĨ renoǀatie ǀan het huidige stadion͘
,et stadion staat al een aantal ũaar ter discussie͕ daar de huidige cluď en eigenaren ǀan het stadion twiũĨelen tussen nieuwďouw 
en renoǀatie͘ �egin ϮϬϭϰ is het ďesluit genomen om proũectontwikkelaar ��M het recht te geǀen om met en ontwerp te komen 
ǀoor de renoǀatie ǀan het huidige stadion͘ ,et ďedriũĨ lukte het echter niet om met een ontwerp te komen dat haalďaar ďleek͕ 
ondanks lange onderhandelingen en een ǀergeǀorderd ontwerpproces͘ �it onderǌoek ǌal deǌe mislukte onderhandeling als 
uitganspunt nemen en dit als case ďehandelen͘ �e uitkomsten ǌullen aantonen oĨ een succesǀolle samenwerking niet alsnog 
mogeliũk was geweest͘ Twee andere Eederlandse stadions͕ de �msterdam �ren� in �msterdam en het 'elre�ome in �rnhem 
worden ook geanalǇseerd en toegeǀoegd aan het onderǌoek ter ǀerriũking ǀan de ďeschikďare inĨormatie͘ Ook dienen deǌe als 
ǀergeliũkingsmateriaal͘

�e resultaten ǀan het onderǌoek ondersteunen in eerste instantie de gestelde hǇpothese͘ �e twee stadions die ook ǌiũn 
geanalǇseerd laten een rendement ǌien dat in liũn is met de ǀerwachtingen en ook interessant is ǀoor inǀesteerders͘ �e analǇse 
ǀan de <uip laat weliswaar een positieĨ rendement ǌien oǀer ϯϬ ũaar͕  maar niet ǌodanig dat inǀesteerders het interessant ǀinden 
om te inǀesteren͘ serǀolgens wordt er een poging gedaan om het ontwerp ǌo aan te passen dat het ontwerp wel interessant is͕ 
en er wordt gekeken naar het ��M ǀoorstel dat wordt nageďootst en geanalǇseerd͘

�e conclusie laat ǌien dat een aanpak als deǌe nog niet eerder is geďruikt in stadionproũecten͘ Implementatie ǀan deǌe methode 
kan ǀoor wat weerstand ǌorgen in eerste instantie͕ aangeǌien het de transparantie ǀan de proũecten ǀergroot͘ �it is niet iets dat 
alle actoren in eerste instantie ǌullen accepteren͘

serder onderǌoek en ontwikkeling ǀan het model is nodig om het model een realistischere aĩeelding ǀan de werkeliũkheid te 
laten ǌiũn͕ om het op deǌe manier ook waardeǀoller te maken in alle onderhandelingsprocessen͘
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Introducing this report͕ an extended summarǇ will proǀide some insights in the ǀision oĨ this research͘ The waǇs oĨ working͕ 
research techniƋues͕ research topic and results will all ďe discussed ďrieflǇ in order to proǀide a clear oǀerǀiew and summariǌed 
insight in the reasoning and ǀalue oĨ this research͘ there a ďrieĨ description oĨ the essential topics is proǀided in this summarǇ͕  
an extended ǀiew can ďe Ĩound in the corresponding chapters in the report͘

Wroďlem �nalǇsis 
In recent Ǉears͕ the sporting world has ďecome an industrǇ oĨ millions͕ sometimes eǀen ďillions ;�eloiƩe͕ ϮϬϭϮͿ͘ The 
commercialising within the world oĨ sports has had seǀeral eīects͘ One oĨ these eīects is that priǀate inǀestors are starting to 
see the possiďilities oĨ inǀesting in sports real estate͕ stadiums͘ �lso there is a declining willingness oĨ local͕ national and 
European goǀernments in Ĩacilitating Įnancing Ĩor stadiums and other flagship proũects ;WtC͕ ϮϬϭϭͿ͘ The conseƋuence oĨ this 
shiŌ in Ĩacilitating and thus ownership oĨ sports stadiums is the Ĩact that the Ĩocus will change Ĩrom a more social ;goǀernmentͿ͕ 
to a perspectiǀe that is purelǇ Ĩocused on Įnancial ǀalue ;priǀate inǀestorsͿ͘ These inǀestors see much more potential in stadiums 
than the singleͲdaǇ use that is most common͘ The potential oĨ modern stadiums could ďe much ďroader͘  Think oĨ other sporting 
eǀents͕ concerts͕ promotional eǀents͕ ďusiness meetings͕ etc͘ These make that sport stadiums nowadaǇs haǀe a much more 
multiĨunctional purpose than theǇ had preǀiouslǇ͘ MultiĨunctionalitǇ is a maũor aspect that could increase proĮtaďilitǇ and 
should thereĨore ďe researched eǀen more ;:akimoǀska͕ ϮϬϬϳͿ͘ 
The proďlem that can ďe concluded Ĩrom this literature is that most stadiums are not adapted to these recent changes͘ The 
laǇͲout oĨ the stadium͕ the flows oĨ people͕ and the oǀerall Ĩocus is still on the sport that is plaǇed in the stadiums͘ The oďǀious 
reason Ĩor the lack oĨ multiĨunctionalitǇ is the Ĩact that theǇ were ďuilt manǇ decades ago͕ and thereĨore the proďlem statement 
is͗ 

͞,ow can a decision support model contriďute in enlarging the return on inǀestment͕ ďased on the laǇͲout 
oĨ flexiďle and multiĨunctional sports stadium proũects͕ in order to increase ĨeasiďilitǇ͍͟ 

EewlǇ ďuilt stadiums do haǀe this opportunitǇ͘ EewlǇ ďuilt stadiums can ďe designed in such a waǇ that optimal flexiďilitǇ and 
multiĨunctionalitǇ is reached͕ thus improǀing the proĮtaďilitǇ Ĩor the owners and inǀestors oĨ the stadium͘ 

Main Wroďlem 
�s stated͕ the main issue that is identiĮed is the lack oĨ flexiďilitǇ and multiĨunctionalitǇ oĨ sports stadiums͘ The solution Ĩor this 
gap in demand and supplǇ can ďe sought in diīerent directions͘ MǇ Ĩocus will ďe on the Real Estate side oĨ a possiďle solution͘ 
ThereĨore I would like to look at the phǇsical aspects oĨ a stadium that could improǀe multiĨunctionalitǇ͘ This Ĩorms the ďackďone 
oĨ mǇ research and I would like to Ĩocus on this aspect oĨ the proďlem͘ 

Research Oďũectiǀes
�n oďũectiǀe is descriďed as a reƋuirement which is to ďe Ĩollowed to the greatest extent possiďle ;either ďǇ minimiǌation or 
maximiǌationͿ giǀen the proďlem constraints͘ 

Ͳ  In this case one oĨ the main oďũectiǀes is maximiǌing return on inǀestment͘ �oth minimiǌing the inǀested capital and  
 maximiǌing income is an aspect oĨ this oďũectiǀe͘ 
Ͳ  �lso͕ the total experience Ĩor the ǀisitorͬĨan must ďe optimiǌed͕ leaǀing him wanting to come ďack and ǀisit the stadium  
 once more͘ 
Ͳ  The third oďũectiǀe is social acceptance oĨ the plan͘ The influence oĨ such a structure on the surrounding 
 neighďouhoods can ďe signiĮcant͕ so acceptance Ĩrom this group oĨ people can ďe essential Ĩor the success oĨ the plan͘

Research Constraints 
� constraint is descriďed as a Įxed reƋuirement which cannot ďe ǀiolated in a giǀen proďlem Ĩormulation͘ Constraints diǀide all 
possiďle solutions ;comďination oĨ ǀariaďlesͿ into two groups͖ Ĩeasiďle and inĨeasiďle͘ 

Ͳ  The main constraint is Ĩormed ďǇ the ďuilding regulations͘ These haǀe to ďe Ĩollowed in order to complete the proũect͘ 
Ͳ  �lso͕ there is a timeĨrame that has to ďe taken into account͘ In case oĨ a renoǀation͕ it will cause stands to close 
 temporarilǇ͕  aīecting the cluď that normallǇ plaǇs in the stadium͘ There is a timeĨrame in which the renoǀation has to  
 ďe completed in order to aǀoid harming the cluď ĮnanciallǇ͘ 
Ͳ  The existing stadium also counts as a constraint in this case͘ The ďuilding itselĨ is something that has to ďe worked with͕  
 and thereĨore counts as a constraint͘ 
Ͳ  Resources can come in as a constraint͘ One oĨ the keǇ actors͕ the municipalitǇ͕  might haǀe a maximum ďudget Ĩrom  
 their side Ĩor the construction ͬrenoǀation oĨ the stadium͕ Ĩorming a constraint Ĩor the design͘
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Research Functions 
FinallǇ͕  a Ĩunction is a Įxed reƋuirement which is to ďe satisĮed as closelǇ as possiďle in a giǀen proďlem Ĩormulation͘ ,oweǀer 
oŌen mistaken Ĩor oďũectiǀes͕ the Ĩunctions are primarilǇ expressed in Ĩacilities Ĩor the people using the Real Estate͘ 

Ͳ  First oĨ all͕ all guests must ďe guaranteed a good ǀiew on the pitchͬĮeld 
Ͳ  The stadium proǀides Ĩood Ĩor ǀisitors 
Ͳ  The stadium proǀides drinks Ĩor ǀisitors 
Ͳ  Enough parking spaces are accommodated 
Ͳ  Wuďlic transport to and Ĩrom the stadium is wellͲorganised 
Ͳ  The stadium oīers conĨerence rooms Ĩor ďusiness people 
Ͳ  The stadium oīers oĸces Ĩor stadium emploǇees 
Ͳ  The stadium proǀides a good interior climate

Research Methods 
�Ōer analǇsing the research topic and the tǇpe oĨ research Ƌuestion that is stated͕ I came to the conclusion that mathematical 
decision modelling is the most appropriate waǇ Ĩor the research that I will ďe carrǇing out͘ Mathematical decision modelling is in 
itselĨ a part oĨ the Įeld oĨ operations research ;ORͿ͘ OR can ďe deĮned as ďeing͗ 

͚The application oĨ scientiĮc method ďǇ interdisciplinarǇ teams to proďlems inǀolǀing the control oĨ organiǌed ;manͲmachineͿ 
sǇstems so as to proǀide solutions which ďest serǀe the purpose oĨ the organiǌation as a whole͛͘  ;�ckoī͕ ϭϵϱϲͿ 

In this deĮnition we see three characteristics͗ the sǇstems orientation͕ interdisciplinarǇ teams and the application oĨ scientiĮc 
methods͘ The sǇstems orientation part is ďased on the theorǇ that all decisions ultimatelǇ haǀe an eīect on eǀerǇ other part͘ 
In OR the aƩempt is made to take account oĨ all the signiĮcant eīects͕ to make the commensurate͕ and to eǀaluate them as a 
whole͘ The interdisciplinarǇ team is Ĩocussed on multiple scientiĮc disciplines͘ The challenge is to incorporate as much disciplines 
into eǀerǇ research to get as much diīerent points oĨ ǀiew as possiďle͘ The method oĨ OR can ďe seen as the eƋuation hсĨ;x͕ǇͿ͕ 
in which h is the utilitǇ or ǀalue oĨ the sǇstems perĨormance͘ y are the ǀariaďles that can ďe controlled and z are constant an 
incontrollaďle ǀariaďles͘ In this case͕ the optimiǌation oĨ the return on inǀestment can ďe seen as the h͕ and the ǀariaďles that 
haǀe ďeen deĮned are the y͘ In addition͕ ineƋuations can add limits or constraints Ĩor certain ǀariaďles͘ Once the model is 
constructed͕ we can deriǀe an optimiǌed solution Ĩor the stated proďlem ďǇ mathematical analǇsis oĨ the inĨormation͘ �ecision 
makers are presented this result and haǀe to agree to the result to implement it͘ TheǇ can also change weights oĨ ǀariaďles or 
add new ǀariaďles ďased on the result͕ so that the model changes and has to ďe solǀed again ;�ckoī͕ ϭϵϱϲͿ 

Wlacing mǇ research within the Įeld oĨ OR is ĨairlǇ easǇ͕  and thereĨore it is a perĨect candidate Ĩor this waǇ oĨ researching͘ The 
proďlem is a managerial proďlem͕ since the manager is the actor to decide which solution is chosen͘ ,e has diīerent waǇs oĨ 
determining what is the ďest solution Ĩor each speciĮc proďlem͘ Operations Research and mathematical decision modelling is a 
precise waǇ oĨ determining the ďest solution Ĩor a proďlem͘ The Ĩact that mǇ research is Ĩocussed on maximiǌing the return on 
inǀestment oĨ a proũect alreadǇ hints to a mathematical approach͘ 
�lso͕ looking at the deĮnitions oĨ �ckoī ;ϭϵϱϲͿ͕ we see that the research is Įt Ĩor an OR approach͘ There are multiple ǀariaďles 
that all aīect each other and need to ďe eǀaluated as a whole͘ There are constraints and limitations oĨ eǀerǇ ǀariaďle and the 
whole research ďased on optimisation oĨ one ǀariaďle͕ the return on inǀestment͘ 

The second Įeld oĨ knowledge that I will ďe making se oĨ during this research is the Įeld oĨ ďuilding economics͘ <nowledge 
oĨ ďuilding economics is essential in the ďuilt enǀironment͘ Yuestions on costs͕ reǀenues͕ risks͕ phasing͕ paǇďack periods and 
inǀestment proposals are all part oĨ the sector ďuilding economics͘ EǀerǇ proũect within the ďuilding sector comďines a certain 
numďer oĨ these specialities͘ The knowledge is releǀant in new construction proũects͕ ďut also in renoǀations͕ restorations͕ and 
speciĮc tǇpes oĨ structures͘ 
The Ĩact that the topic oĨ this research is closelǇ related to stadium design͕ a ǀerǇ speciĮc tǇpe oĨ real estate͕ makes that ďuilding 
economics ďecome more important͘ Inǀestments oĨ this magnitude͕ on a speciĮc tǇpologǇ͕ makes that there is a special place Ĩor 
it within the ďuilding economics͘ 

The main Ĩocus͕ howeǀer͕  staǇs on the numerical side oĨ a proũect͘ �uilding economics is a Įeld that is proũecting costs oĨ 
certain inǀestments ďased on experience and precedents͘ The comďination oĨ OR and �uilding economics in this speciĮc 
research is thereĨore an excellent comďination͘ The two Įelds coǀer the areas that haǀe to ďe coǀered to make the research 
useĨul and reliaďle Ĩor other actors in the Ĩuture͘ The mathematical approach oĨ ďoth Įelds make that theǇ are easilǇ comďined 
in an exact model or representation oĨ a proũect͕ which is the main goal oĨ this research͘
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�dapted Research ^trategǇ 
To ďe aďle to complete this research in the waǇ it was intended in the Įrst place͕ an adapted research strategǇ had to ďe put into 
place͘ The reasoning ďehind this adapted strategǇ can ďe Ĩound in the report͘ This new strategǇ adds two more cases to the 
existing case oĨ the FeǇenoord ^tadium͕ ďeing the �msterdam �ren� in �msterdam and the 'elre�ome in �rnhem͘ �oth 
stadiums are also situated in The Eetherlands and are the home grounds oĨ �FC �ũax and sitesse �rnhem͘ The model will then 
ďe altered two Įt these new cases͘ This will result into three models with three model outcomes͘ This step will add a new insight 
in the research that wasn͛t aǀailaďle in the preǀious situation͘ The inductiǀe nature oĨ the model will ďe tested and the 
transĨormation time oĨ the model ďetween diīerent cases will proǀide insights in the diīerent areas in which the model can ďe 
used in the Ĩuture͘ �Ōer the completion oĨ the alteration process͕ the two extra cases will serǀe as an example Ĩor the original 
case͘ EasilǇ accessiďle inĨormation on these cases will giǀe a ďeƩer image oĨ the magnitude oĨ some oĨ the costs Ĩor the FeǇe-
noord case͘ On the other hand͕ the two extra cases will serǀe as a reĨerence and outcomes can ďe compared͘ �Ōer completing 
the models a new analǇsing phase starts in which the models and their diīerent Ƌualities are compared in order to ďe aďle to 
make a statement on the end product oĨ this research͘ This alternate research strategǇ ďacks down Ĩrom the initial one and will 
not ďe a perĨect representation oĨ realitǇ ďecause oĨ the aďsence oĨ accurate realͲtime inĨormation on the main case͘ ,oweǀer͕  
the 
alternate strategǇ has a Ĩew perks oǀer the initial one in that it displaǇs the inductiǀe nature oĨ the model͕ helps in achieǀing an 
image oĨ the case that is as accurate as possiďle with the proǀided inĨormation͕ and proǀides in reĨerence cases Ĩor the analǇsis 
phase oĨ the proũect͘ This chapter will thereĨore Ĩollow this new research strategǇ as presented͘

Input ^heet 
The model that has ďeen deǀeloped Ĩor the purpose oĨ this research consists out oĨ three main ͚sheets͛͘  The main Ĩunctions oĨ 
two oĨ these sheets ;input and outputͿ are discussed ďrieflǇ in this summarǇ͕  ďut an extended description can ďe Ĩound in the 
corresponding chapters in the report͘ 

Ͳ  'eneral inĨormation 
The general inĨormation input sheet is the sheet with the main input͘ The Įrst and main constraint that is giǀen to the stadium is 
the siǌe oĨ the stadium͕ ďased on a minimum ;proǀided ďǇ the cluďͿ and a maximum ;proǀided ďǇ the municipalitǇ and the local 
residentsͿ͘ �ased on the proǀided historical inĨormation oĨ aƩendances͕ estimation is made on the aǀerage aƩendance as a 
percentage oĨ the total capacitǇ oĨ the stadium͘ The model assumes that during all matches͕ the stadium is Įlled with this 
percentage oĨ seats occupied͘ 
�lso͕ the diīerent floors are introduced in this sheet͕ with all the floors and their total sƋuare meters per floor͘  These numďers 
are used ďǇ the model as a ďasis that can ďe Įlled with the diīerent Ĩunctions͘ Right now͕ the model assumes a total oĨ Įǀe 
floors͕ which is two more than the current three͕ accounting Ĩor the new tier within the stadium͘ The operating period oĨ the 
model indicates the scope oĨ the model calculations͘ Right now͕ this numďer is set to thirtǇ Ǉears͘ hsing twentǇ or ten Ǉears 
proǀed to ďe too short oĨ a period͘ The thirtǇ Ǉear mark is the mark where the cash flows start to leǀel oī into a steadǇ cash flow͘ 
Cost increase and reǀenue increase are included in the model as well to ďe aďle to determine the Ĩuture cash flows͘ In 
comďination with the added interest rate͕ these three elements Ĩorm the ďasis oĨ the Ĩuture cash flows calculations͘ The games 
per Ǉear account Ĩor the numďer oĨ oĸcial games that will ďe plaǇed ďǇ the local Ĩootďall cluď in the stadium during one Ǉear͘  
In the Eetherlands͕ this totals to around ϮϮ games ;ϭϳ regular season games͕ Ϯ cup games͕ ϯ continental gamesͿ͘ Reǀenues oĨ 
match daǇs are calculated per daǇ and multiplied with the numďer oĨ games to proǀide the total reǀenues Ĩrom match daǇs 
throughout the Ǉear͘  The maximum cost per Ǉear is an added Ĩunction Ĩor the cash flow model͘ It is assumaďle that the stadium 
owner would like to limit the stadium losses during the Įrst Ĩew Ǉears oĨ operation͘ The amount that is put into this cell will 
serǀe as a restriction Ĩor the model to spread inǀestment costs in such a waǇ that there is no negatiǀe cash flow greater than this 
amount in the operation period͘ 

Ͳ  ^tadium Financing 
The stadium Įnancing mechanics that are worked into the model as oĨ now are ďased on the ͚old͛ plans Ĩor the stadium 
renoǀation͘ These plans included Įnancing Ĩrom three possiďle stakeholders͘ These stakeholders are the municipalitǇ oĨ 
RoƩerdam͕ own eƋuitǇ oĨ the stadium owner and the consortium͕ and two loans with a companǇ and a ďank to reassure the last 
part oĨ the Įnancing structure͘ These loans haǀe interest paǇments that haǀe to ďe made and these are also incorporated into 
the model͘ Extra ďusiness units and ďusiness seats are made aǀailaďle Ĩor these inǀestors oĨ the proũect and are also added in this 
section oĨ the input sheet͘ The model calculates the costs oĨ these Ĩacilities and adds them to the ǇearlǇ costs͘ The total amounts 
oĨ the three Įnancing structures add up to the total oĨ the initial inǀestment in the renoǀation oĨ the stadium͘ The model uses 
the interest paǇments each Ǉear Ĩor the entiretǇ oĨ the cash flow calculations͕ adapted Ĩor cost increase and reǀenue increases͘ 
�esides that͕ the annual ͚perĨormance Ĩee͛ in the current structure is incorporated͕ which means that an annual paǇment is 
made to the cluď plaǇing in the stadium Ĩor their serǀices͘ 
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Ͳ  ^pectators 
This is the section oĨ the input sheet that determines the reǀenues that will ďe earned through spectator expenditures during 
game daǇs͘ Four diīerent categories oĨ expenditures are determined͗ parking͕ ticketing͕ FΘ� and merchandising͘ ,oweǀer͕  not 
eǀerǇ spectator will spend an eǀen amount oĨ moneǇ during his ǀisit to the stadium͘ To ďe aďle to adapt the conĮguration on 
these expenditure paƩerns͕ Ĩour categories oĨ spectators are identiĮed͘
The categorǇ ϭ spectator is the categorǇ with the most reǀenues͘ This spectator is willing to paǇ a higher amount Ĩor his ticket 
and ďeƩer seats in the stadium͘ � small percentage oĨ the stadiums͛ capacitǇ will ďe Įlled with seats Ĩor categorǇ ϭ spectators͘ 
,e will also ďe spending more moneǇ on FΘ� and merchandising͘ 
The categorǇ Ϯ spectator is the spectator that still demands good seats within the stadium͕ ďut is not willing to paǇ the highest 
price Ĩor these seats͘ ,e will spend a liƩle less on FΘ� as well͕ and some more on merchandising during his staǇ͘ 
CategorǇ three ϯ and ϰ are the largest categories in terms oĨ seats in the stadium͘ The seats represent the price range that is 
most desiraďle amongst the Ĩans͕ with decent ǀiews oĨ the pitch͘ Oǀer halĨ oĨ the seats within the stadium is part oĨ categorǇ ϯ or 
ϰ͘ The Ĩans will spend less on FΘ�͕ ďut more on merchandising͕ ďased on sales Įgures͘ The parking costs are eƋual Ĩor all ǀisitors 
and can ďe adũusted accordinglǇ͘ The comďination oĨ the Ĩour tǇpes oĨ reǀenues add up to a total amount oĨ reǀenues Ĩor the 
match daǇ͘ OnlǇ a percentage oĨ these reǀenues are destined to ďe Ĩor the stadium owner͘  The main part oĨ ticket sales will go 
the the sports cluď that aƩracts the Ĩans and guest͘ The same goes Ĩor FΘ� and merchandising͕ where onlǇ the parking reǀenues 
can ďe added to the total reǀenues in totalitǇ͘ 

Ͳ  Corporate clients 
Corporate clients can ďe seen as one oĨ the main driǀers oĨ reǀenues in a stadium͘ Corporate clients demand the ďest seats in the 
stadium and a high standard oĨ luxurǇ͘ ThereĨore͕ the trend in stadium design is to incorporate more and more oĨ these tǇpes oĨ 
seats in new stadium proũects͘ The renoǀation oĨ the <uip will oīer three tǇpes oĨ corporate seats͗ ďusiness seats͕ suites and skǇ 
ďoxes͘ The ďusiness seats are the same as regular seats in the stadium͘ The onlǇ diīerence is that theǇ haǀe the ďest ǀiew on the 
pitch and are executed with more luxurious materials such as leather͘  OŌen͕ the clients that make use oĨ these seats are oīered 
drinks and ďeǀerages in some sort oĨ lounge and the clients can make use oĨ the main entrance oĨ the stadium͘ The entire 
treatment oĨ this customer is oĨ ǀerǇ high standard and prices can ďe changed accordinglǇ in the model͘ Wer floor͕  the minimum 
and maximum numďer oĨ ďusiness seats can ďe entered into the model͕ together with a minimum and maximum price oĨ the 
seats͘ The skǇ ďoxes are well known in the world oĨ Ĩootďall͘ Wriǀate ďoxes with luxurious seats and catering on demand͘ OnlǇ the 
high end clients will ďe using skǇ ďoxes and ďoxes are also aǀailaďle Ĩor other parties to rent Ĩor a certain time period͘ ^kǇ ďoxes 
are the middle class within the corporate seats͕ oīering more than the ďusiness seats͕ howeǀer oīering a liƩle less than the 
suites͘ Wrice ranges per person and amounts per floor can again ďe altered in this part oĨ the input sheet͘ 
The suites are larger rooms within the stadium͕ ďehind glass͕ with ǀiew on the pitch͕ ďut also the aďilitǇ to go outside and enũoǇ 
the game within the stadium itselĨ in luxurious seats͘ This priǀate suite with priǀate catering is the most luxurious package the 
stadium can oīer and price ranges Ĩor the suites can ďe entered into the model as well͘ ^ince skǇ ďoxes and suites use up the 
same amount and same tǇpe oĨ space͕ the maximum numďer oĨ skǇ ďoxes and suites per floor can ďe added as well͕ leaǀing the 
model to decide the distriďution ďetween the two per floor͘  hsing the same mechanic as with the regular Ĩans͕ onlǇ a percentage 
oĨ all reǀenues will remain Ĩor the stadium owner and this percentage can ďe adũusted in this part oĨ the input sheet as well͘ 

Ͳ  ^ponsorships 
�nother important source oĨ reǀenues is the sponsorship moneǇ͘ The model distinguishes three tǇpes oĨ sponsorships Ĩor the 
stadium͘ Regular sponsorships͗ These sponsorships could ďe Ĩor multiple purposes͘ One oĨ these purposes could ďe the naming 
oĨ a room within the stadium͕ an own conĨerence room͕ or otherwise͘ 
Eaming rights͗ Eaming rights oĨ the stadium are more common these daǇs͘ �lthough not manǇ cluďs are willing to change the 
name oĨ the stadium in Ĩaǀour oĨ a certain sponsor͕  this Ĩunction is made aǀailaďle to incorporate into the model͘ 
�dǀertising͗ The main reǀenues will ďe adǀertising within the stadiums͘ Think oĨ ďillďoards͕ adǀertsing on the screens within the 
stadium and manǇ more possiďilities͘ OĨ all the sponsorship reǀenues͕ the largest part will go towards the stadium owner and 
this percentage is once more adaptaďle in the input sheet͘ 
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Ͳ  Whasing 
�ecause oĨ the Ĩact that not eǀerǇ Ǉear will ďe exactlǇ the same and the renoǀation is to ďe carried out in the next Ĩew Ǉears͕ the 
model is aďle to applǇ phasing to the calculations͘ Cost increases and decreases͕ under influence oĨ seǀeral Ĩactors͕ can ďe added 
here͘ One oĨ the main examples is the reǀenue decrease ďecause oĨ the construction in the Įrst Ĩew Ǉears͘ In this part oĨ the 
input sheet these costs can ďe estimated and spread out oǀer seǀeral Ǉears iĨ wished͘ The model will then add or suďtract these 
costs Ĩrom the total reǀenues oĨ that speciĮc Ǉear͕  including discounting Ĩor cost increase͕ reǀenue increase and interest rates Ĩor 
that speciĮc Ǉear͘  This allows Ĩor greater detail in the model and this tool has a ďig impact on the outcome oĨ the model as well͘ 

Output ^heet 
The output sheet is the inĨormation sheet that displaǇs the results oĨ the model runs͘ The sheet consists out oĨ three tǇpes oĨ 
inĨormation͘ The Įrst inĨormation is the Įnancial component oĨ the model͘ The reǀenues oǀer the diīerent Ǉears are displaǇed 
in ďoth a numerical as a graphical waǇ͘ The model calculates the IRR ;internal Rate oĨ ReturnͿ͕ an important component oĨ each 
inǀestment proposal Ĩrom the inǀestors͛ point oĨ ǀiew͘ The deĨenition oĨ the IRR is͗ 

͚The interest rate at which the Eet Wresent salue ;EWsͿ oĨ all the cash flows ;ďoth positiǀe and negatiǀeͿ Ĩrom a proũect or 
inǀestщment eƋual ǌero͛͘

^o͕ eǀerǇ positiǀe IRR eƋuals an inǀestment with a positiǀe EWs͘  � positiǀe EWs is alwaǇs an indicator oĨ a proĮtaďle inǀestment 
and the rule oĨ thumď is to inǀest in proũects with a positiǀe EWs͘  ,oweǀer͕  risks on the inǀestment are inǀolǀed as well and most 
inǀestors thereĨore predeĮne a M�RR ;Minimum �Ʃractiǀe Rate oĨ ReturnͿ or MIRR ;Minimal Internal Rate oĨ ReturnͿ͘ IĨ the IRR 
oĨ a new proũect exceeds a companǇ s͛ MIRR͕ that proũect is desiraďle͘ IĨ IRR Ĩalls ďelow the MIRR͕ the proũect should ďe reũected͘ 
In this case͕ deĮning the MIRR Ĩor a stadium proũect is diĸcult͘ The MIRR is dependant on manǇ Ĩactors such as the tǇpe oĨ 
inǀestor͕  the gloďal economic situation͕ the location͕ the market and manǇ more͘ In this daǇ and age in The Eetherlands and the 
thriǀing ^ports economǇ͕  stadium proũects can ďe seen aƩractiǀe iĨ the IRR is somewhat lower than the MIRR oĨ housing ďecause 
oĨ the manǇ ďeneĮts oĨ inǀesment in sports Real Estate͘ ,ousing proũects can ďe seen as aƩractiǀe with an IRR oĨ oǀer ϲй 
;^inha Θ Woole͕ ϭϵϴϳͿ͕ and thereĨore this research sets the ďar Ĩor the MIRR oĨ stadium proũects at ϰй͘ This remains an important 
and arďitrarǇ estemation and this will ďe also reflected on at the end oĨ this report͘ 
The next part oĨ the output sheet shows the actual impact oĨ the design͘ For each speciĮc floor͕  the Ĩunction that are located 
on that floor are displaǇed͕ accompanied ďǇ the sƋuare meters oĨ that Ĩunction͘ These all add up to the total floor space oĨ that 
floor so that eǀerǇ sƋuare meter oĨ the stadium is allocated a Ĩunction͘ These Ĩunctions are also ǀisualiǌed in the Ĩorm oĨ pie 
charts to ǀisuallǇ see the distriďution oĨ the diīerent Ĩunctions oǀer the diīerent floors͘ 
The output sheet is there to giǀe the actors that haǀe to work with the model and analǇse its outcomes a Ĩeeling Ĩor the impact 
oĨ their actions͘ Other representations oĨ the results can easilǇ ďe added to the sheet iĨ there is a demand Ĩrom certain actors͘

Results the <uip 
IĨ we look at the results oĨ the model run Ĩor the <uip͕ we can distinguish a Ĩew things͘ On the leǀel oĨ the Ĩunction allocation the 
model does what it is supposed to do and it assigns all the Ĩunctions within the set ďoundaries͘ It preĨers to allocate the most 
proĮtaďle Ĩunctions and these Ĩunctions are oŌen represented as much as possiďle͘ This is in line with the purpose oĨ the model 
in achieǀing a maximised ROI͘ Out oĨ the three models͕ this model run should ďe the most interesting one͕ as it should represent 
the situation that caused the collaďoration ďetween the FFC and ��M to end͘ >ooking at the Įnancial cashflow oǀer thirtǇ Ǉears͕ 
the Įrst Įǀe Ǉears are displaǇed as Ǉears without reǀenues͕ and eǀen a loss in the third Ǉear oĨ oǀer Φϲ million͘ This is in line with 
one oĨ the reasons the collaďoration did not work out ďetween the FFC and ��M͘ The FFC demanded a high ROI in the Įrst Ĩew 
Ǉears to ďe aďle to aƩract high proĮle plaǇers Ĩor the cluď to ensure ƋualitǇ results oĨ the team on an international leǀel͘ The 
model does not represent this demand͘ The graph oĨ incomes then keeps on rising and reaches a high at a liƩle oǀer Φϭϲ million 
ROI per Ǉear͕  which is lower than the �msterdam �ren�͕ despite the greater capacitǇ͘ � numďer oĨ reasons Ĩor this aďnormalitǇ 
can ďe explained and will ďe in the Ĩollowing paragraphs͘ �lso͕ the planned renoǀation causes an interruption in the graph and 
is clearlǇ ǀisiďle͘ The total IRR oĨ the proũect is calculated at ϭ͕ϳй as oĨ now͘ This IRR is too low Ĩor most inǀestment proposals͕ 
despite the Ĩact that a positiǀe IRR represents a positiǀe Eet Wresent salue oĨ the proũect ;see chapter sIͿ͘ �eǀelopers aim Ĩor an 
IRR oĨ ϰй or higher to mark a proũect as aƩractiǀe Ĩor an inǀestment͘ �lthough the result oĨ the model run can ďe summariǌed in 
a negatiǀe inǀestment adǀice͕ it does howeǀer represent realitǇ well͘ The gap ďetween an inĨeasiďle and a Ĩeasiďle proũect can ďe 
ďridged in a numďer oĨ waǇs͕ and an analǇsis oĨ the possiďle explanation oĨ the results is discussed in the corresponding chapters 
in the report͘
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�dapted Model Run
�daptions were made to the model to see when the proũect would haǀe ďeen Ĩeasiďle͘ Running the new model with the adũusted 
constraints should deĮne a greater solution space and should calculate a higher IRR Ĩor the proũect͘ Running the model with this 
adũusted input͕ the outcome is greatlǇ increased compared to the Įrst ϭ͕ϳй with a newlǇ calculated IRR oĨ ϴ͕ϴй͘ te haǀe to ďear 
in mind that this model run is ǀerǇ optimistic and maximiǌes a numďer oĨ ǀariaďles to a ǀalue that proďaďlǇ won͛t ďe achieǀed 
in real liĨe͘ The positiǀe lesson Ĩrom this model run is that the model is aďle to Įnd a solution that meets the reƋuirement oĨ a 
minimal IRR oĨ ϰй͘ The next step is to tone down some oĨ the extreme constraints to come to a set oĨ constraints that is Ĩeasiďle 
in terms oĨ achieǀed IRR and Ĩeasiďle in terms oĨ realism͘ 
Out oĨ the adũusted constraints͕ the constraints with the highest ͚IRR dual ǀalue͛ ;the influence oĨ that constraint on the IRRͿ 
haǀe the ďest opportunitǇ to change the outcome oĨ the calculations͘ ,oweǀer͕  the constraints with this power are also the 
constraints that are most unrealistic͘ � wellͲdeliďerated choice has to ďe made on the constraints that will ďe altered and to what 
extend͘ �Ǉ altering the constraints one ďǇ one͕ the model outcome is Ĩorced towards the desired ϰй IRR͘ The solution space is 
made ďig enough to achieǀe this IRR͕ ďut is not made anǇ ďigger to restrain the model in terms oĨ realism as well͘ 
�Ōer altering some oĨ the constraints slightlǇ͕  the desired ϰй IRR was reached͘ The changes that were made to the input sheet oĨ 
the model oďǀiouslǇ could haǀe ďeen made in a diīerent waǇ͕  resulting in the same IRR͘ 
The alterations that were made to the model to achieǀe the desired IRR don͛t seem to ďe ǀerǇ rigorous͘ ,oweǀer͕  keeping in 
mind the Ĩact that no saĨetǇ margins haǀe ďeen put into place in this model͕ it is still optimistic͘ <nowщing that relatiǀelǇ small 
alterations can haǀe such a great impact on the end result oĨ the model is something that is exploited in the taďle͕ ďut can 
ďecome an issue iĨ the eīect is turned around͘ ^mall setďacks in the design and construction process oĨ the stadium renoǀation 
can also drop the ROI and IRR oĨ the proũect dramaticallǇ as shown in the model runs͘ The sensitiǀitǇ oĨ the model is thereĨore an 
opportunitǇ to tweak the model to Ĩorce it in the desired direction͕ ďut is also a dangerous characteristic oĨ the model͘

Conclusions
The main conclusion that can ďe made upon the initial results oĨ the model runs is the Ĩact that the model displaǇs realitǇ as 
desired͘ tithout Ĩorcing the model in a certain direction͕ all the model outcomes depict realitǇ well with the aǀailaďle
inĨormation͘ The hǇpothesis oĨ the three model runs was Ĩor the �ren� and the 'elre�ome to result in two good inǀestment 
opportunities͕ with the 'elre�ome as most interesting one͘ This ďecause the stadium is also an entertainment centre͕ with a 
retractaďle rooĨ͕  moǀing pitch and is in all aspects the most multiĨunctional oĨ the three͘ The original case oĨ the FeǇenoord 
stadium shows a low IRR oĨ onlǇ ϭ͕ϳй and is not a ǀiaďle inǀestment Ĩor anǇ priǀate inǀestor͘  This is also in line with realitǇ͕  since 
negotiations on this stadium design eǀentuallǇ ďroke down͘ 

The research has succeeded in the creation oĨ a tool that did not exist until now͘ �esign decisions are oŌen made in a Ĩormal 
seƫng where discussions ďetween stakeholders͕ in comďination with a certain power distriďution͕ determine the design process 
and decision͘ �lthough decision support sǇstems exist Ĩor residential and commercial real estate͕ a decision support sǇstem Ĩor 
stadium deǀelopment had not ďeen created Ǉet͘ ThereĨore͕ it adds a new aspect to the negotiation and design process oĨ 
stadiums as it dramaticallǇ increases transparencǇ and can ďe used to speed up the analǇsis oĨ certain design solutions͘ 
�ecision support sǇstems as this model increases transparencǇ oĨ the entire process͘ thereas too much transparencǇ can also 
work in a negatiǀe manner Ĩor some stakeholders͘ For example͕ high proĮt margins Ĩor a certain stakeholder that used to ďe 
inǀisiďle Ĩor the other ones͕ now ďecomes clearlǇ ǀisiďle in the model͘ In order to nulliĨǇ such aǀersions to this approach͕ it is 
made possiďle to set constraints to the model that aren͛t ǀisiďle Ĩor other stakeholders͘ Each stakeholder could use his own input 
sheet with onlǇ the constraints that are oĨ their interest͘ 

The model now proũects the cash flows ϯϬ Ǉears into the Ĩuture͘ te can conclude that this a realistic amount oĨ time to righƞullǇ 
see the cash flows deǀelop oǀer the Ǉears and incorporate new inǀestments oǀer time͘ ^eƫng the horiǌon too Ĩar ahead is also 
not realistic͕ since modern technologǇ eǀolǀes ƋuicklǇ and it is not realistic to assume conditions staǇ the same oǀer such a long 
period oĨ time͘ 

The main conclusion that can ďe drawn Ĩrom analǇsing the model and it s͛ mechanics is the sensitiǀitǇ oĨ the model itselĨ͘  It was 
surprising to see how small alterations to certain input ǀariaďles could haǀe a ďig eīect on the result oĨ the model run͘ �nalǇsing 
this sensitiǀitǇ and the realism oĨ such sensitiǀitǇ in a model is one oĨ the suďũects that must ďe inǀestigated Ĩurther͕  since it is 
not clear Ǉet iĨ this represents the real situation in the ďest possiďle waǇ͘ 
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In the three model runs͕ two expected results surĨaced͘ The �ren� and the 'elre�ome proǀed to ďe Ĩeasiďle and interesting 
inǀestments Ĩor a priǀate inǀestor iĨ no alterations are made to these two stadiums͘ IĨ alterations will ďe made to them͕ theǇ 
would ďe eǀen more interesting Ĩor inǀestors͕ marking the potential oĨ such inǀestment opportunities͘ ,oweǀer͕  the <uip proũect 
didn͛t proǀe to ďe ǀerǇ Ĩeasiďle͕ despite the positiǀe IRR oĨ the model run͘ �lso͕ the FFC demanded a certain cash flow structure 
where high reǀenues in the Įrst Ǉears aŌer completion would contriďute to the Įnancial position oĨ the cluď and plaǇer ďudget 
to ensure competitiǀeness in the coming Ǉears͘ The model run howeǀer predicts a negatiǀe cash flow in the Įrst Ĩew Ǉears͕ giǀing 
inǀestors reasons Ĩor extra contemplation ďeĨore inǀesting͘ 

The outcomes oĨ the model runs oĨ the FeǇenoord stadium are analǇsed and the solution space Ĩor the model is made ďigger ďǇ 
widening some oĨ the constraints in the model͘ ^uitaďle constraints are identiĮed and a realistic reasoning to the extend oĨ the 
widening is proǀided͘ �Ōer running the model with these alterations the IRR is raised Ĩrom ϭ͕ϳй to ϴ͕ϴй͘ In order to reach the 
minimal reƋuired IRR oĨ ϰ͕Ϭй͕ some oĨ the widened constraints are narrowed again and thereĨore the solution space is adũusted 
to Ĩacilitate the desired IRR͘ The desired IRR oĨ ϰ͕Ϭй is reached with a slight increase in some oĨ the model ǀariaďles͘ The real 
discussion on these results is iĨ the widened constraints are realistic and how saĨetǇ margins Ĩor the proũect are ďuilt in͘ ^light 
alterations haǀe a large impact and the sensitiǀitǇ oĨ the model shows that relatiǀelǇ small issues in the design and construction 
process could lead to a stadium that is much less Ĩeasiďle than initiallǇ proũected͘
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The conclusions on the research are ďased on the main research Ƌuestion oĨ this thesis͕ ďeing͗

 ͞,ow can a decision support model contriďute in enlarging the return on inǀestment͕ ďased on the laǇͲout 
oĨ flexiďle and multiĨunctional sports stadium proũects͕ in order to increase ĨeasiďilitǇ͍͟

The conclusions that haǀe to answer this Ƌuestion are twoĨold and are thereĨore discussed on two leǀels͘ First oĨ all͕ a main 
conclusion on the model will tell iĨ a model is created that is aďle to displaǇ realitǇ as realistic as possiďle͘ Furthermore͕ the 

caseͲspeciĮc results will ďe discussed and will proǀide the conclusions on the main research Ƌuestion and the case studǇ itselĨ͘

 sIII͘I 'eneral Conclusion   

The general conclusions coǀer the aspect oĨ the research itselĨ͕  the motiǀation on this tǇpical research and the hǇpothesiǌed 
outcomes͘ 

The Įrst aspect to address on this maƩer is the Ĩact that a model had not ďeen created Ǉet Ĩor this purpose͘ In the Įeld oĨ 
decision modelling͕ some decision support models haǀe ďeen created Ĩor housing and urďan planning design proďlems͘ 
,oweǀer͕  the Ĩact that stadiums are such a speciĮc tǇpe oĨ real estate that exists in an eǀerͲchanging process oĨ optimiǌation 
makes it impossiďle to deǀelop a tool that is suitaďle Ĩor all cases͘ 

This is also the reason that the Ĩocus oĨ the tool has not ďeen on designing a stadium itselĨ͕  ďut to come up with a tool that is 
aďle to help decision making on multiple moments during the design process͘ 
The Įrst oĨ these moments is the initiation phase oĨ the proũect͘ The tool will ďe aďle to incorporate demands Ĩrom all inǀolǀed 
stakeholders in the proũect and deĮne iĨ there is an actual solution space Ĩor the design that is to ďe made͘ This will preǀent 
lengthǇ discussions͕ meetings͕ initial designs and other preparation actiǀities͘ The power oĨ the tool lies in the Ĩact that it is aďle 
to deĮne a solution space as well as identiĨǇing the reasons Ĩor a solution space͘ This makes that it is aďle to identiĨǇ the 
constraints and stakeholders that are deĮning the solution space͘
The second point in time the model can ďe used is at the end oĨ the design process͕ since the tool has reflection capaďilities as 
well͘ thereas the tool will not ďe used Ĩor the designing itselĨ͕  it is aďle to reflect on the Įnancial decisions oĨ the design that 
is made͘ The tool will ďe aďle to analǇse iĨ the design is indeed the ďest design Ĩor the stadium ĮnanciallǇ and will also ďe aďle 
to showcase and understand the reasons Ĩor deǀiating Ĩrom the ĮnanciallǇ ďest design͘ IĨ the chosen design and the design the 
model suggests diīer͕  this will ďe a reason Ĩor renegotiating the design or changing the model constraints in order to match ďoth 
design solutions͘

�nother aspect that seems logical ďut is essential is that a working model is created͘ The model is deǀeloped to represent realitǇ 
in the ďest possiďle waǇ͕  incorporating as much oĨ the proďlems and demands that the real world proũect encounters͕ making 
it the optimal simulation oĨ the stadium cash flows͘ 'oing into depth eǀen more with the capaďilities oĨ the model itselĨ would 
mean a ďeƩer representation oĨ realitǇ͕  ďut the present leǀel oĨ detail is chosen Ĩor on purpose͘ First oĨ all due to time con-
straints͕ ďut most oĨ all due to the Ĩact that͕ while it is possiďle͕ adding more detail that has liƩle impact on the end result oĨ the 
model will onlǇ mean that the model runs are more time consuming whilst not ďeneĮƫng the end results in a similar waǇ͘

This ďrings us to the next part oĨ the conclusion͘ The model has an inductiǀe nature͘ It is created and tailor made Ĩor one speciĮc 
case͘ ,oweǀer͕  with the knowledge gathered in the creation process and the process oĨ tweaking the model itselĨ͕  it is possiďle 
to adapt the model to Ĩuture proũects͘ ^ome alterations must ďe made to make the model usaďle Ĩor a diīerent proũect͕ ďut the 
main structure oĨ the model will remain to exist͘ This Ĩact that it is an easilǇ transĨeraďle process underlines the ǀalue that it can 
haǀe in the Ĩuture Ĩor other stadium proũects as well͘ This is also proǀen ďǇ the altered approach to the research that included 
the addition oĨ two new stadiums͕ making it a case studǇ on three stadiums instead oĨ one͘ The adǀantage oĨ the original model 
is the Ĩact that is deǀeloped Ĩor a large stadium͕ making it relatiǀelǇ easǇ to adapt the model Ĩor smaller stadiums͘ �dapting the 
model Ĩor larger stadiums is a possiďilitǇ͕ ďut would take more time in the alteration process͘
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 sIII͘II Case ^peciĮc Conclusion   

The case speciĮc conclusions are the conclusions ďased on the Įnal results oĨ the model runs oĨ the three cases͕ the analǇsis oĨ 
the results and the input oĨ stakeholders in the stadium design process͘

Model runs

The main conclusion that can ďe made upon the initial results oĨ the model runs is the Ĩact that the model displaǇs realitǇ as 
desired͘ tithout Ĩorcing the model in a certain direction͕ all the model outcomes depict realitǇ well with the aǀailaďle 
inĨormation͘ The hǇpothesis oĨ the three model runs was Ĩor the �ren� and the 'elre�ome to result in two good inǀestment 
opportunities͕ with the 'elre�ome as most interesting one͘ This ďecause the stadium is also an entertainment centre͕ with a 
retractaďle rooĨ͕  moǀing pitch and is in all aspects the most multiĨunctional oĨ the three͘ The original case oĨ the FeǇenoord 
stadium shows a low IRR oĨ onlǇ ϭ͕ϳй and is not a ǀiaďle inǀestment Ĩor anǇ priǀate inǀestor͘  This is also in line with realitǇ͕  since 
negotiations on this stadium design eǀentuallǇ ďroke down͘

The research has succeeded in the creation oĨ a tool that did not exist until now͘ �esign decisions are oŌen made in a Ĩormal 
seƫng where discussions ďetween stakeholders͕ in comďination with a certain power distriďution͕ determine the design process 
and decision͘ �lthough decision support sǇstems exist Ĩor residential and commercial real estate͕ a decision support sǇstem Ĩor 
stadium deǀelopment had not ďeen created Ǉet͘ ThereĨore͕ it adds a new aspect to the negotiation and design process oĨ 
stadiums as it dramaticallǇ increases transparencǇ and can ďe used to speed up the analǇsis oĨ certain design solutions͘ 

�ecision support sǇstems as this model increases transparencǇ oĨ the entire process͘ thereas too much transparencǇ can also 
work in a negatiǀe manner Ĩor some stakeholders͘ For example͕ high proĮt margins Ĩor a certain stakeholder that used to ďe 
inǀisiďle Ĩor the other ones͕ now ďecomes clearlǇ ǀisiďle in the model͘ In order to nulliĨǇ such aǀersions to this approach͕ it is 
made possiďle to set constraints to the model that aren͛t ǀisiďle Ĩor other stakeholders͘ Each stakeholder could use his own input 
sheet with onlǇ the constraints that are oĨ their interest͘

The model now proũects the cash flows ϯϬ Ǉears into the Ĩuture͘ te can conclude that this a realistic amount oĨ time to righƞullǇ 
see the cash flows deǀelop oǀer the Ǉears and incorporate new inǀestments oǀer time͘ ^eƫng the horiǌon too Ĩar ahead is also 
not realistic͕ since modern technologǇ eǀolǀes ƋuicklǇ and it is not realistic to assume conditions staǇ the same oǀer such a long 
period oĨ time͘

Model Run �nalǇsis

The main conclusion that can ďe drawn Ĩrom analǇsing the model and it s͛ mechanics is the sensitiǀitǇ oĨ the model itselĨ͘  It was 
surprising to see how small alterations to certain input ǀariaďles could haǀe a ďig eīect on the result oĨ the model run͘ �nalǇsing 
this sensitiǀitǇ and the realism oĨ such sensitiǀitǇ in a model is one oĨ the suďũects that must ďe inǀestigated Ĩurther͕  since it is 
not clear Ǉet iĨ this represents the real situation in the ďest possiďle waǇ͘

there the sensitiǀitǇ oĨ the model to the controllaďle ǀariaďles is high͕ the sensitiǀitǇ to the uncontrollaďle ǀariaďles is not 
deĮning͘ The Monte Carlo ^imulation that has ďeen carried out aŌer the model runs shows that the sensitiǀitǇ oĨ the model to 
external and uncontrollaďle Ĩactors is noticeaďle͕ ďut not determining Ĩor the decision making process͘ The results oĨ the 
simulation show that the IRR fluctates ďetween Ϭй and around ϱй IRR depending on the chosen set oĨ ǀariaďles͘ This implies 
that these uncontrollaďle influences͕ that add up to a maũor part oĨ the risk component in the design and construction process͕ 
will not cause the proũect to ďecome inĨeasiďle in the worst case scenario͘ The reǀenues will ďe marginal and some inǀestors 
might not want to take on the risks since ďeƩer inǀestment opportunities occur͕  ďut the reassurance that the IRR will remain 
positiǀe is a positiǀe reassurance͘

In the three model runs͕ two expected results surĨaced͘ The �ren� and the 'elre�ome proǀed to ďe Ĩeasiďle and interesting 
inǀestments Ĩor a priǀate inǀestor iĨ no alterations are made to these two stadiums͘ IĨ alterations will ďe made to them͕ theǇ 
would ďe eǀen more interesting Ĩor inǀestors͕ marking the potential oĨ such inǀestment opportunities͘
,oweǀer͕  the <uip proũect didn͛t proǀe to ďe ǀerǇ Ĩeasiďle͕ despite the positiǀe IRR oĨ the model run͘ �lso͕ the FFC demanded a 
certain cash flow structure where high reǀenues in the Įrst Ǉears aŌer completion would contriďute to the Įnancial position oĨ 
the cluď and plaǇer ďudget to ensure competitiǀeness in the coming Ǉears͘ The model run howeǀer predicts a negatiǀe cash flow 
in the Įrst Ĩew Ǉears͕ giǀing inǀestors reasons Ĩor extra contemplation ďeĨore inǀesting͘
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The outcomes oĨ the model runs oĨ the FeǇenoord stadium are analǇsed and the solution space Ĩor the model is made ďigger ďǇ 
widening some oĨ the constraints in the model͘ ^uitaďle constraints are identiĮed and a realistic reasoning to the extend oĨ the 
widening is proǀided͘ �Ōer running the model with these alterations the IRR is raised Ĩrom ϭ͕ϳй to ϴ͕ϴй͘ In order to reach the 
minimal reƋuired IRR oĨ ϰ͕Ϭй͕ some oĨ the widened constraints are narrowed again and thereĨore the solution space is adũusted 
to Ĩacilitate the desired IRR͘ The desired IRR oĨ ϰ͕Ϭй is reached with a slight increase in some oĨ the model ǀariaďles͘ The real 
discussion on these results is iĨ the widened constraints are realistic and how saĨetǇ margins Ĩor the proũect are ďuilt in͘ ^light 
alterations haǀe a large impact and the sensitiǀitǇ oĨ the model shows that relatiǀelǇ small issues in the design and construction 
process could lead to a stadium that is much less Ĩeasiďle than initiallǇ proũected͘ 

The model itselĨ also has certain limitations and needs continued tweaking and deǀelopment in order to ďe more accurate and 
serǀe the purpose oĨ the model in a ďeƩer waǇ͘ One oĨ the main limitations oĨ the model is the waǇ in which it displaǇs 
ownership oĨ the stadium͘ This is not clear Ǉet and the ownership situation is now represented in the percentages oĨ the 
reǀenues that will go towards the stadium owner͘  Extra inĨormation that enaďles the model to ƋuicklǇ adapt to new ownership 
situations might help in this case͘ Furthermore͕ the model as it is now͕ has some limitations in the siǌe oĨ the model͘ Eot onlǇ 
is the model limited to a stadium with a certain amount oĨ floor͕  ďut the model also has limitations in terms oĨ the numďer oĨ 
constraints͘ The that s͛�est͊ plugin has a maximum numďer oĨ constraints and ǀariaďles with which it can operate and the plugin 
might struggle with more extensiǀe models͘ FinallǇ͕  the model greatlǇ depends on the aǀailaďle inĨormation͘ � transparent 
process is not something that all stakeholders are comĨortaďle with͕ so a lack oĨ inĨormation and cooperation can make the 
model inaccurate and thereĨore not useaďle͘
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Concluding the report͕ a reflection is proǀided in this chapter to address the diīerent issues that were encountered͕ and to 
proǀide some general remarks on the research as a whole͘ �lso͕ Ĩurther research opportunities and limitations are discussed͘

  Research Reflection   

Ͳ The oǀerall structure oĨ the model has also ďeen something that caused some struggles͘ �ecause oĨ the aďundance oĨ  
 ǀariaďles͕ constraints͕ input and output͕ a clear oǀerǀiew oĨ the structure oĨ the model went missing sometimes͘ The  
 model itselĨ thereĨore had to ďe reďuilt seǀeral times͘ This proǀed ďeneĮcial to the model and proǀided new insights in  
 the calculations and the model structure͘

Ͳ The main issue that I haǀe encountered is deciding on the mechanics oĨ the model itselĨ͘  The waǇ oĨ calculating certain  
 reǀenues can ďe done in multiple waǇs͘ I haǀe now chosen Ĩor the waǇ where the stadium owner receiǀes a percent 
 age oĨ the reǀenues Ĩrom the diīerent tǇpes oĨ reǀenues that are generated within his stadium͘ �Ǉ doing so͕ I can   
 alwaǇs adapt easilǇ to changes when theǇ occur͕  simplǇ ďǇ increasing or decreasing this percentage͘ I can also 
 circumǀent certain aďstract Įnancing structures ďuǇ altering the percentage to a numďer that corresponds with the  
 results oĨ these techniƋues͘ This is a suitaďle structure Ĩor now͘ ,oweǀer͕  I would like to see that the model incorporates  
 the diīerent calculation methods that are used in the process altogether in the model itselĨ͘  This in order to create the  
 most realistic model as possiďle͘

Ͳ �dding to the preǀious point oĨ reflection͕ decisions had to ďe made on the mechanics as a whole͘ The created 
 model could haǀe ďeen constructed in manǇ waǇs͕ ďut I haǀe chosen Ĩor the waǇ it is ďuilt up now͘ Iǀe deliďeratelǇ   
 chosen not to let the model produce floorplans oĨ the design solutions͘ This is a load oĨ extra work and the decision  
 was made to Ĩocus more on the accuracǇ oĨ the model initiallǇ͕  and to discoǀer the added ǀalue oĨ such a mechanic   
 later͘  ^uch a mechanic͕ that ǀisualises the results somewhat ďeƩer could haǀe ďeen useĨul and is something that can  
 ǀerǇ well ďe added to the model in other researches͘ �nother deliďerate choice was made Ĩor the model to not make  
 use oĨ the geometrǇ oĨ the stadium͘ This is not a point oĨ Ĩocus oĨ the research and makes that the model can ďe altered  
 Ĩor anǇ stadium͕ despite diīerences in geometrǇ͘ T,e strategǇ has alwaǇs had a Ĩocus on the pure Įnancial side oĨ
 the main research Ƌuestion and all decisions on the model mechanics haǀe ďeen made in order to Ĩacilitate that sole  
 purpose͘ Further research can add͕ suďstract or improǀe certain Ĩunctions oĨ the model͕ ďut within the set time limit oĨ  
 this research all decisions haǀe ďeen made to displaǇ realitǇ as well as possiďle͘

Ͳ One oĨ the more diĸcult and important decisions I had to make during the research itselĨ͕  was to set the Minimal 
 Internal Rate oĨ Return ;MIRRͿ Ĩor stadium proũects͘ �s explained in Chapter sI͕ eǀerǇ companǇ uses a diīerent MIRR Ĩor 
 inǀestments͘ T,is is dependant on manǇ Ĩactors͕ ranging Ĩrom economic Ĩactors the current market͕ risks and 
 personal preĨerences͘ �Ōer a small research on the used MIRR in common housing proũects and the assumption that  
 stadium proũect inǀestments carrǇ more ďeneĮts when inǀesting as reputation and extra sponsor reǀenues͕ a MIRR that  
 is lower than common housing proũects was chosen͘ This is still a deďataďle decision͕ and should thereĨore ďe discussed  
 in this reflection͘ �ltering this percentage has a great impact on the research and it s͛ outcomes͘

Ͳ Reflecting on the results oĨ the research I can saǇ that I am satisĮed͘ tithout Ĩorcing the model to displaǇ    
 certain results͕ the model displaǇed the results that were hǇpothesiǌed͘ This shows that the model depicts realitǇ to a  
 certain extend͕ which is one oĨ the main goals oĨ the research͘ It takes into account all ǀariaďles in the design process͕  
 the stakeholders͛ wishes͕ and also generates a gloďal laǇout oĨ the stadium that will generate the highest possiďle 
 reǀenue or the stadium owner͘

Ͳ The solution space was enlarged and made smaller to direct the results towards the desired ϰй IRR͘ The realism oĨ the 
 adaptions that had to ďe made to come to this result is something that can ďe deďated͘ Most oĨ the alterations can ďe 
 ǀalidated ďǇ the other two cases͕ or ďǇ real time eǀents that influenced the stadium design͘ For example͕ the 
 construction cost deďate encompassed Φϭϱ million͕ so this range was chosen Ĩor the alterations͘ This is howeǀer a 
 crucial deďate in the research͘ The results oĨ the model show that it is possiďle to design a Ĩeasiďle and desired end  
 product͕ ďut the realism oĨ the adaptions in this case can ďe ǀalidated in mǇ opinion͘ In other proũects͕ it is ǀerǇ much  
 the case oĨ which stakeholders are inǀolǀed͕ what their positions are and what the expect out oĨ the proũect to proǀide a  
 more suďstantiated opinion on this maƩer͘
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Ͳ The desiraďilitǇ oĨ the proǀided transparencǇ is also a good point Ĩor reflection and discussion͘ te haǀe concluded that  
 transparencǇ is created and that some stakeholders might not desire this transparencǇ in the negotiation process͘ 
 The Ƌuestion arises iĨ this threatens the Ĩuture oĨ the use oĨ the model when there will almost certainlǇ ďe a 
 stakeholder that is inǀolǀed in the proũect that might not appreciate the transparencǇ aspect oĨ the approach͘ In mǇ  
 opinion͕ it is important that at least the main stakeholders Ĩaǀour the approach͘ �Ǉ doing so͕ theǇ Ĩorce all the other  
 stakeholders to cooperate with the chosen negotiation strategǇ͕  eǀen iĨ it is a transparent one͘ The inǀestor itselĨ is the  
 one ďeneĮƫng Ĩrom the approach and should not haǀe maũor issues against implementing the approach͘ Municipalities  
 are goǀernment ďodies and also ďeneĮt Ĩrom the transparencǇ͘ The last main stakeholder in the process͕ the sports  
 cluď͕ might haǀe some arguments ahainst using the approach͘ ,oweǀer͕  the ďeneĮts oĨ the approach weigh out the  
 downsides in mǇ opinion͘ tithout the model and it s͛ outcomes͕ the cluď might enter in a contract that is Ĩar less 
 ďeneĮcial than proũected in the Įrst place͕ Ĩorming a risk Ĩor the cluď and all other inǀolǀed stakeholders͘

Ͳ The addition oĨ the Monte carlo ^imulation͕ a part oĨ the report that was added at the last moment͕ has proǀen to ďe  
 a ǀerǇ ǀaluaďle one͘ The analǇsis oĨ the model runs shows how the model ďehaǀes under certain circumstances and  
 expounds the results͘ EspeciallǇ the sensitiǀitǇ oĨ the model to the uncontrollaďle ǀariaďles sheds a light on how ďig oĨ a  
 role theǇ plaǇ in the decision making process oĨ anǇ inǀestor on inǀesting in such an expensiǀe real estate proũect͘
 
Ͳ FinallǇ͕  reflecting on the research as a whole͕ I think the research sheds a light on an area in the Įeld oĨ Real Estate that  
 is important ďut underǀalued͘ ^tadium design can haǀe a huge impact on urďan area deǀelopment and on social
 cohesion͕ ďut until now decision support model haǀen͛t ďeen produced and used within this ďranch oĨ Real Estate͘ In  
 hard economic times͕ the perspectiǀe oĨ the stadium owner and inǀestor is also reĨreshing͕ and demands the design to  
 ďe as proĮtaďle as possiďle͕ a demand that is critical to the chance oĨ a successĨul operation oĨ anǇ Real Estate oďũect͘

  Wersonal Reflection   

Ͳ The main issue that I haǀe encountered is the hard waǇ oĨ oďtaining inĨormation͘ The proũect oĨ the stadium that I haǀe  
 chosen Ĩor this research was in a stalemate ďetween deǀeloper and stadium owner at the time oĨ the initiation oĨ this  
 process͘ This had some conseƋuences Ĩor the research since ďoth main stakeholders were occupied and didn͛t haǀe  
 time Ĩor a graduation student at the time͘ Corresponding would take multiple daǇs at a time͕ delaǇing some oĨ the 
 deǀelopment process that could haǀe ďeen done

Ͳ͘ Issues with the modelling soŌware were limited throughout the proũect͘ ^ome oĨ the mechanics were to ďe learned ďǇ  
 trial and error͕  ďut most oĨ the theorǇ ďehind working with that s͛�est͊ was adapted ƋuicklǇ͘ The thing I personallǇ   
 struggled the most with͕ was the compatiďilitǇ oĨ the plugin͘ The plugin is onlǇ aǀailaďle on tindows operating sǇstems͕  
 Ĩorcing users oĨ other operating sǇstems to circumǀent this issue to ďe aďle to work with the soŌware͘ �lso͕ the 
 implementation oĨ the dual ǀalue took some extra time͘

Ͳ I do haǀe to saǇ that the complete Ĩreedom that is giǀen to Ǉou Ĩor a graduation research can ďe a ďit scarǇ sometimes͘  
 zou are giǀen the Ĩreedom oĨ the topic͕ the research Ƌuestions͕ the tǇpe oĨ research and the waǇ Ǉou conduct Ǉour   
 research͘ The onlǇ thing that Ǉou will ďe ũudged on is academic releǀance and academic leǀel͕ which can ďe ǀarǇ ǀague  
 guidelines Ĩor students͘ ,aǀing no proĨessor that will stimulate and motiǀate Ǉou͕ something Ǉou are used to 
 throughout Ǉour academic career is a weird situation to experience͕ ďut ǀerǇ liďerating at the same time͘ zour 
 independencǇ is put to the test during the entire process͕ and selĨͲdiscipline is a characteristic Ǉou will haǀe to relaǇ on  
 to complete such a research͘

Ͳ Further research is to ďe done on this topic as well͘ It is not possiďle to make the perĨect model in a maƩer oĨ months͕  
 ďased on one case and in a research perĨormed ďǇ a single person͘ The perĨect model͕ iĨ possiďle͕ will ďe the result oĨ  
 influences Ĩorm all possiďle directions͕ all possiďle stakeholders and Ĩrom Ǉears oĨ tweaking and deǀeloping the 
 model͘ that I haǀe done is merelǇ the Ĩramework Ĩor how such a model could Ĩunction in the Ĩuture͘ MǇ model does  
 what it is designed Ĩor͕  ďut some oĨ the aspects could ďe inǀestigated Ĩurther and might need an entirelǇ new approach  
 to represent realitǇ in a ďeƩer waǇ͘ �ll oĨ this to create a transparent insight into stadium design and negotiations Ĩrom  
 diīerent perspectiǀes͘
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