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In recent ears  the sporting world has ecome an industr  o  millions  sometimes e en illions eloi e   The 
commercialising within the world o  sports has had se eral e ects  One o  these e ects is that pri ate in estors are starting to 
see the possi ilities o  in esting in sports real estate  stadiums  In addition  there is a declining willingness o  local  national and 
European go ernments in acilitating nancing or stadiums and other flagship pro ects C   
The conse uence o  this shi  in acilitating and thus ownership o  sports stadiums is the act that the ocus will change rom a 
more social perspecti e go ernment  to a perspecti e that is purel  ocussed on nancial alue pri ate in estors  These 
in estors see much more potential in stadiums than the single da  use that is most common  In estors acknowledge that the 
potential o  modern stadiums could e much roader  Think o  other sporting e ents  concerts  promotional e ents  usiness 
meetings  etc  These make that sport stadiums nowada s ha e a much more multi unctional purpose than the  had pre iousl  
Multi unctionalit  is a ma or aspect that could increase pro ta ilit  and should there ore e researched e en more 

akimo ska  

This research will ocus on enhancing pro ta ilit  o  sports stadiums through the design o  the stadium  The research uestion 
that is ormulated or this pro lem is  

ow can a decision support model contri ute in enlarging the return on in estment  ased on the la out 
o  flexi le and multi unctional sports stadium pro ects  in order to increase easi ilit

The research results in a model o  an inducti e nature  which means it can also e used or other stadium de elopments and or 
reno ations  The model co ers all the di erent areas that ha e an influence on the potential return on in estment o er a 
prede ned period o  time  This ranges rom ticketing  unctions ut also construction costs  The research there ore co ers a 
num er o  di erent areas o  expertise  

esides the eld o  design and decision support s stems  the research also co ers uilding economics  and weighs the costs o  a 
newl  uilt stadium against the costs or reno ation an existing one  The created tool can greatl  contri ute to the decision making 
process in the earl  stages o  decision making  ut can also ser e as a use ul tool in retrospect

The case that has een chosen or the research is e uip  the stadium o  oot all clu  Fe enoord in Ro erdam  The etherlands  
ecause o  its proximit  here in The etherlands  it is a pro ect with more amiliarit  and it can e isited or a deeper insight into 

the pro ect
The stadium o  Fe enoord has een a su ect o  discussion or the past ew ears  with the owners eing unsure i  to uild a new 
stadium or to reno ate the existing one  The nal decision o  this issue came in the eginning o   with an ad isor  commission 
insisting the reno ation o  the stadium  ro ect de eloper M had een awarded the de elopment rights a er a competition with 
another pro ect de eloper  ut ailed to come up with a easi le design or the reno ation o  the existing stadium  The research 
uses the in ormation o  this ailed pro ect to in estigate i  a more easi le design solution had een possi le  Two other cases  the 

msterdam ren  in msterdam and the elre ome in rnhem are anal sed as well to enhance in ormation on the pro ect and 
to ser e as comparison  

The results o  the research are according to the initial h pothesis  The two stadiums that were anal sed or comparison show a 
pro ta ilit  that is in line with the minimal expected Internal Rate o  Return that is re uired or stadium pro ects  The main case o  
the uip howe er  shows a easi le pro ect  ut a pro ect that is not easi le enough or in estors to take part in  The next chapters 
in the research go into detail on how the design o  the stadium can e ad usted to make the pro ect easi le again  and the initial 

id o  pro ect de eloper M is recreated and anal sed as well

O erall conclusions initiall  show that no such approach is e er used in stadium pro ects  Implementations o  this method might 
not e as smooth initiall  since the approach adds a great deal o  transparenc  to the negotiation process  which is something that 
is not alwa s ene cial or all in ol ed stakeholders

Further research and urther de elopment o  the resulting model has to e carried out to gi e a more accurate representation o  
realit  making the model e en more use ul in the negotiation process
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In de a gelopen aren is de sportwereld enorm eranderd  e ranch is ge olueerd tot een industrie waar mil oenen en soms 
el s mil arden eloi e   in omgaan  e commercialisering in de sportwereld hee  een aantal e ecten gekend  Een an de 
oornaamste e ecten is dat pri ate in esteerders de sportmarkt gaan ontdekken  i  ien in esteringsmogeli kheden in het 
astgoed an de sportwereld  de sportstadions  aar komt i  dat lokale  nationale en Europese o erheden ich steeds aker 

a ien an nanciering an grote stadionpro ecten en andere grote in esteringen die niet direct nood akeli k i n C   
it komt met name door de erslechterde economie in de laatste aren waar o erheden en gemeentes eel conse uenties an 

onder inden  
et resultaat an de e erschui ing an eigendom in sportstadions an de gemeenten naar de pri ate in esteerders is een 
erschui ing in de ocus an de pro ecten  aar gemeenten oornameli k een sociaal oogpunt hanteren i  het in esteren in 

stadions  hanteren de in esteerders een puur nancieel oogpunt  e in esteerders ien dan ook eel meer potentieel in stadions 
dan een wedstri d die om de week in het stadion plaats indt  i  ien kansen in het organiseren an e enementen  concerten  
andere sporte enementen  eur en  congressen  etc  it maakt dat hedendaagse sportstadions multi unctioneel moeten i n  
Multi unctionaliteit is dan ook een aspect dat het rendement kan erhogen en daarom erder onder ocht dient te worden 

akimo ska  

it onder oek al naar aanleiding an de e anal se pro eren het rendement an sportstadions te doen ergroten door het 
ontwerp an het stadion multi unctioneler te maken  e onderoeks raag an het onder oek luidt

oe kan een eslismodel i dragen aan het ergroten an het rendement  ge aseerd op de la out an flexi ele en 
multi unctionele sportstadion pro ecten  om de haal aarheid te ergroten

et onder oek resulteert in een inductie  model  wat etekent dat het model na aanpassing  ook inge et kan worden oor 
andere pro ecten reno aties en niet ge onden is aan een enkel pro ect  et model eslaat alle mogeli ke ronnen an inkomsten 
en uitga en die ti dens de gehele le ensc clus an het stadion in loed he en op het rendement hier an  it arieert an 
toegangspri en  uncties in het stadion  maar ook de constructiekosten  ierdoor eslaat het onder oek ook erschillende 
akge ieden
aast het akge ied an Operations Research  raakt het onder oek ook aan het akge ied an de ouweconomie  en 

weegt het de kosten an het ouwen an een nieuw stadion a  tegen de kosten an het reno eren an een estaand stadion  
e gecre erde tool al an waarde kunnen i n in de egin ase an het esluit ormingsproces  maar kan ook in retroperspectie  

ge ruik worden als anal semiddel  

e case die geko en is oor het onder oek is het stadion de uip in Ro erdam  thuisha en an oet alclu  Fe enoord  
Fe enoord is een an de grootste oet alclu s in ederland  is ekend en ereik aar  en is o endien erwikkeld in het proces 
an nieuw ouw o  reno atie an het huidige stadion
et stadion staat al een aantal aar ter discussie  daar de huidige clu  en eigenaren an het stadion twi elen tussen nieuw ouw 

en reno atie  egin  is het esluit genomen om pro ectontwikkelaar M het recht te ge en om met en ontwerp te komen 
oor de reno atie an het huidige stadion  et edri  lukte het echter niet om met een ontwerp te komen dat haal aar leek  

ondanks lange onderhandelingen en een erge orderd ontwerpproces  it onder oek al de e mislukte onderhandeling als 
uitganspunt nemen en dit als case ehandelen  e uitkomsten ullen aantonen o  een succes olle samenwerking niet alsnog 
mogeli k was geweest  Twee andere ederlandse stadions  de msterdam ren  in msterdam en het elre ome in rnhem 
worden ook geanal seerd en toege oegd aan het onder oek ter erri king an de eschik are in ormatie  Ook dienen de e als 
ergeli kingsmateriaal

e resultaten an het onder oek ondersteunen in eerste instantie de gestelde h pothese  e twee stadions die ook i n 
geanal seerd laten een rendement ien dat in li n is met de erwachtingen en ook interessant is oor in esteerders  e anal se 
an de uip laat weliswaar een positie  rendement ien o er  aar  maar niet odanig dat in esteerders het interessant inden 

om te in esteren  er olgens wordt er een poging gedaan om het ontwerp o aan te passen dat het ontwerp wel interessant is  
en er wordt gekeken naar het M oorstel dat wordt nage ootst en geanal seerd

e conclusie laat ien dat een aanpak als de e nog niet eerder is ge ruikt in stadionpro ecten  Implementatie an de e methode 
kan oor wat weerstand orgen in eerste instantie  aange ien het de transparantie an de pro ecten ergroot  it is niet iets dat 
alle actoren in eerste instantie ullen accepteren

erder onder oek en ontwikkeling an het model is nodig om het model een realistischere a eelding an de werkeli kheid te 
laten i n  om het op de e manier ook waarde oller te maken in alle onderhandelingsprocessen
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Introducing this report  an extended summar  will pro ide some insights in the ision o  this research  The wa s o  working  
research techni ues  research topic and results will all e discussed riefl  in order to pro ide a clear o er iew and summari ed 
insight in the reasoning and alue o  this research  here a rie  description o  the essential topics is pro ided in this summar  
an extended iew can e ound in the corresponding chapters in the report

ro lem nal sis 
In recent ears  the sporting world has ecome an industr  o  millions  sometimes e en illions eloi e   The 
commercialising within the world o  sports has had se eral e ects  One o  these e ects is that pri ate in estors are starting to 
see the possi ilities o  in esting in sports real estate  stadiums  lso there is a declining willingness o  local  national and 
European go ernments in acilitating nancing or stadiums and other flagship pro ects C   The conse uence o  this 
shi  in acilitating and thus ownership o  sports stadiums is the act that the ocus will change rom a more social go ernment  
to a perspecti e that is purel  ocused on nancial alue pri ate in estors  These in estors see much more potential in stadiums 
than the single da  use that is most common  The potential o  modern stadiums could e much roader  Think o  other sporting 
e ents  concerts  promotional e ents  usiness meetings  etc  These make that sport stadiums nowada s ha e a much more 
multi unctional purpose than the  had pre iousl  Multi unctionalit  is a ma or aspect that could increase pro ta ilit  and 
should there ore e researched e en more akimo ska   
The pro lem that can e concluded rom this literature is that most stadiums are not adapted to these recent changes  The 
la out o  the stadium  the flows o  people  and the o erall ocus is still on the sport that is pla ed in the stadiums  The o ious 
reason or the lack o  multi unctionalit  is the act that the  were uilt man  decades ago  and there ore the pro lem statement 
is  

ow can a decision support model contri ute in enlarging the return on in estment  ased on the la out 
o  flexi le and multi unctional sports stadium pro ects  in order to increase easi ilit  

ewl  uilt stadiums do ha e this opportunit  ewl  uilt stadiums can e designed in such a wa  that optimal flexi ilit  and 
multi unctionalit  is reached  thus impro ing the pro ta ilit  or the owners and in estors o  the stadium  

Main ro lem 
s stated  the main issue that is identi ed is the lack o  flexi ilit  and multi unctionalit  o  sports stadiums  The solution or this 

gap in demand and suppl  can e sought in di erent directions  M  ocus will e on the Real Estate side o  a possi le solution  
There ore I would like to look at the ph sical aspects o  a stadium that could impro e multi unctionalit  This orms the ack one 
o  m  research and I would like to ocus on this aspect o  the pro lem  

Research O ecti es
n o ecti e is descri ed as a re uirement which is to e ollowed to the greatest extent possi le either  minimi ation or 

maximi ation  gi en the pro lem constraints  

  In this case one o  the main o ecti es is maximi ing return on in estment  oth minimi ing the in ested capital and  
 maximi ing income is an aspect o  this o ecti e  
  lso  the total experience or the isitor an must e optimi ed  lea ing him wanting to come ack and isit the stadium  

 once more  
  The third o ecti e is social acceptance o  the plan  The influence o  such a structure on the surrounding 

 neigh ouhoods can e signi cant  so acceptance rom this group o  people can e essential or the success o  the plan

Research Constraints 
 constraint is descri ed as a xed re uirement which cannot e iolated in a gi en pro lem ormulation  Constraints di ide all 

possi le solutions com ination o  aria les  into two groups  easi le and in easi le  

  The main constraint is ormed  the uilding regulations  These ha e to e ollowed in order to complete the pro ect  
  lso  there is a time rame that has to e taken into account  In case o  a reno ation  it will cause stands to close 

 temporaril  a ecting the clu  that normall  pla s in the stadium  There is a time rame in which the reno ation has to  
 e completed in order to a oid harming the clu  nanciall  
  The existing stadium also counts as a constraint in this case  The uilding itsel  is something that has to e worked with   

 and there ore counts as a constraint  
  Resources can come in as a constraint  One o  the ke  actors  the municipalit  might ha e a maximum udget rom  

 their side or the construction reno ation o  the stadium  orming a constraint or the design
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Research Functions 
Finall  a unction is a xed re uirement which is to e satis ed as closel  as possi le in a gi en pro lem ormulation  owe er 
o en mistaken or o ecti es  the unctions are primaril  expressed in acilities or the people using the Real Estate  

  First o  all  all guests must e guaranteed a good iew on the pitch eld 
  The stadium pro ides ood or isitors 
  The stadium pro ides drinks or isitors 
  Enough parking spaces are accommodated 
  u lic transport to and rom the stadium is well organised 
  The stadium o ers con erence rooms or usiness people 
  The stadium o ers o ces or stadium emplo ees 
  The stadium pro ides a good interior climate

Research Methods 
er anal sing the research topic and the t pe o  research uestion that is stated  I came to the conclusion that mathematical 

decision modelling is the most appropriate wa  or the research that I will e carr ing out  Mathematical decision modelling is in 
itsel  a part o  the eld o  operations research OR  OR can e de ned as eing  

The application o  scienti c method  interdisciplinar  teams to pro lems in ol ing the control o  organi ed man machine  
s stems so as to pro ide solutions which est ser e the purpose o  the organi ation as a whole  cko   

In this de nition we see three characteristics  the s stems orientation  interdisciplinar  teams and the application o  scienti c 
methods  The s stems orientation part is ased on the theor  that all decisions ultimatel  ha e an e ect on e er  other part  
In OR the a empt is made to take account o  all the signi cant e ects  to make the commensurate  and to e aluate them as a 
whole  The interdisciplinar  team is ocussed on multiple scienti c disciplines  The challenge is to incorporate as much disciplines 
into e er  research to get as much di erent points o  iew as possi le  The method o  OR can e seen as the e uation x  
in which  is the utilit  or alue o  the s stems per ormance   are the aria les that can e controlled and  are constant an 
incontrolla le aria les  In this case  the optimi ation o  the return on in estment can e seen as the  and the aria les that 
ha e een de ned are the  In addition  ine uations can add limits or constraints or certain aria les  Once the model is 
constructed  we can deri e an optimi ed solution or the stated pro lem  mathematical anal sis o  the in ormation  ecision 
makers are presented this result and ha e to agree to the result to implement it  The  can also change weights o  aria les or 
add new aria les ased on the result  so that the model changes and has to e sol ed again cko   

lacing m  research within the eld o  OR is airl  eas  and there ore it is a per ect candidate or this wa  o  researching  The 
pro lem is a managerial pro lem  since the manager is the actor to decide which solution is chosen  e has di erent wa s o  
determining what is the est solution or each speci c pro lem  Operations Research and mathematical decision modelling is a 
precise wa  o  determining the est solution or a pro lem  The act that m  research is ocussed on maximi ing the return on 
in estment o  a pro ect alread  hints to a mathematical approach  

lso  looking at the de nitions o  cko   we see that the research is t or an OR approach  There are multiple aria les 
that all a ect each other and need to e e aluated as a whole  There are constraints and limitations o  e er  aria le and the 
whole research ased on optimisation o  one aria le  the return on in estment  

The second eld o  knowledge that I will e making se o  during this research is the eld o  uilding economics  nowledge 
o  uilding economics is essential in the uilt en ironment  uestions on costs  re enues  risks  phasing  pa ack periods and 
in estment proposals are all part o  the sector uilding economics  E er  pro ect within the uilding sector com ines a certain 
num er o  these specialities  The knowledge is rele ant in new construction pro ects  ut also in reno ations  restorations  and 
speci c t pes o  structures  
The act that the topic o  this research is closel  related to stadium design  a er  speci c t pe o  real estate  makes that uilding 
economics ecome more important  In estments o  this magnitude  on a speci c t polog  makes that there is a special place or 
it within the uilding economics  

The main ocus  howe er  sta s on the numerical side o  a pro ect  uilding economics is a eld that is pro ecting costs o  
certain in estments ased on experience and precedents  The com ination o  OR and uilding economics in this speci c 
research is there ore an excellent com ination  The two elds co er the areas that ha e to e co ered to make the research 
use ul and relia le or other actors in the uture  The mathematical approach o  oth elds make that the  are easil  com ined 
in an exact model or representation o  a pro ect  which is the main goal o  this research
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dapted Research trateg  
To e a le to complete this research in the wa  it was intended in the rst place  an adapted research strateg  had to e put into 
place  The reasoning ehind this adapted strateg  can e ound in the report  This new strateg  adds two more cases to the 
existing case o  the Fe enoord tadium  eing the msterdam ren  in msterdam and the elre ome in rnhem  oth 
stadiums are also situated in The etherlands and are the home grounds o  FC ax and itesse rnhem  The model will then 

e altered two t these new cases  This will result into three models with three model outcomes  This step will add a new insight 
in the research that wasn t a aila le in the pre ious situation  The inducti e nature o  the model will e tested and the 
trans ormation time o  the model etween di erent cases will pro ide insights in the di erent areas in which the model can e 
used in the uture  er the completion o  the alteration process  the two extra cases will ser e as an example or the original 
case  Easil  accessi le in ormation on these cases will gi e a e er image o  the magnitude o  some o  the costs or the Fe e-
noord case  On the other hand  the two extra cases will ser e as a re erence and outcomes can e compared  er completing 
the models a new anal sing phase starts in which the models and their di erent ualities are compared in order to e a le to 
make a statement on the end product o  this research  This alternate research strateg  acks down rom the initial one and will 
not e a per ect representation o  realit  ecause o  the a sence o  accurate real time in ormation on the main case  owe er  
the 
alternate strateg  has a ew perks o er the initial one in that it displa s the inducti e nature o  the model  helps in achie ing an 
image o  the case that is as accurate as possi le with the pro ided in ormation  and pro ides in re erence cases or the anal sis 
phase o  the pro ect  This chapter will there ore ollow this new research strateg  as presented

Input heet 
The model that has een de eloped or the purpose o  this research consists out o  three main sheets  The main unctions o  
two o  these sheets input and output  are discussed riefl  in this summar  ut an extended description can e ound in the 
corresponding chapters in the report  

  eneral in ormation 
The general in ormation input sheet is the sheet with the main input  The rst and main constraint that is gi en to the stadium is 
the si e o  the stadium  ased on a minimum pro ided  the clu  and a maximum pro ided  the municipalit  and the local 
residents  ased on the pro ided historical in ormation o  a endances  estimation is made on the a erage a endance as a 
percentage o  the total capacit  o  the stadium  The model assumes that during all matches  the stadium is lled with this 
percentage o  seats occupied  

lso  the di erent floors are introduced in this sheet  with all the floors and their total s uare meters per floor  These num ers 
are used  the model as a asis that can e lled with the di erent unctions  Right now  the model assumes a total o  e 
floors  which is two more than the current three  accounting or the new tier within the stadium  The operating period o  the 
model indicates the scope o  the model calculations  Right now  this num er is set to thirt  ears  sing twent  or ten ears 
pro ed to e too short o  a period  The thirt  ear mark is the mark where the cash flows start to le el o  into a stead  cash flow  
Cost increase and re enue increase are included in the model as well to e a le to determine the uture cash flows  In 
com ination with the added interest rate  these three elements orm the asis o  the uture cash flows calculations  The games 
per ear account or the num er o  o cial games that will e pla ed  the local oot all clu  in the stadium during one ear  
In the etherlands  this totals to around  games  regular season games   cup games   continental games  Re enues o  
match da s are calculated per da  and multiplied with the num er o  games to pro ide the total re enues rom match da s 
throughout the ear  The maximum cost per ear is an added unction or the cash flow model  It is assuma le that the stadium 
owner would like to limit the stadium losses during the rst ew ears o  operation  The amount that is put into this cell will 
ser e as a restriction or the model to spread in estment costs in such a wa  that there is no negati e cash flow greater than this 
amount in the operation period  

  tadium Financing 
The stadium nancing mechanics that are worked into the model as o  now are ased on the old  plans or the stadium 
reno ation  These plans included nancing rom three possi le stakeholders  These stakeholders are the municipalit  o  
Ro erdam  own e uit  o  the stadium owner and the consortium  and two loans with a compan  and a ank to reassure the last 
part o  the nancing structure  These loans ha e interest pa ments that ha e to e made and these are also incorporated into 
the model  Extra usiness units and usiness seats are made a aila le or these in estors o  the pro ect and are also added in this 
section o  the input sheet  The model calculates the costs o  these acilities and adds them to the earl  costs  The total amounts 
o  the three nancing structures add up to the total o  the initial in estment in the reno ation o  the stadium  The model uses 
the interest pa ments each ear or the entiret  o  the cash flow calculations  adapted or cost increase and re enue increases  

esides that  the annual per ormance ee  in the current structure is incorporated  which means that an annual pa ment is 
made to the clu  pla ing in the stadium or their ser ices  
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  pectators 
This is the section o  the input sheet that determines the re enues that will e earned through spectator expenditures during 
game da s  Four di erent categories o  expenditures are determined  parking  ticketing  F  and merchandising  owe er  not 
e er  spectator will spend an e en amount o  mone  during his isit to the stadium  To e a le to adapt the con guration on 
these expenditure pa erns  our categories o  spectators are identi ed
The categor   spectator is the categor  with the most re enues  This spectator is willing to pa  a higher amount or his ticket 
and e er seats in the stadium   small percentage o  the stadiums  capacit  will e lled with seats or categor   spectators  

e will also e spending more mone  on F  and merchandising  
The categor   spectator is the spectator that still demands good seats within the stadium  ut is not willing to pa  the highest 
price or these seats  e will spend a li le less on F  as well  and some more on merchandising during his sta  
Categor  three  and  are the largest categories in terms o  seats in the stadium  The seats represent the price range that is 
most desira le amongst the ans  with decent iews o  the pitch  O er hal  o  the seats within the stadium is part o  categor   or 

 The ans will spend less on F  ut more on merchandising  ased on sales gures  The parking costs are e ual or all isitors 
and can e ad usted accordingl  The com ination o  the our t pes o  re enues add up to a total amount o  re enues or the 
match da  Onl  a percentage o  these re enues are destined to e or the stadium owner  The main part o  ticket sales will go 
the the sports clu  that a racts the ans and guest  The same goes or F  and merchandising  where onl  the parking re enues 
can e added to the total re enues in totalit  

  Corporate clients 
Corporate clients can e seen as one o  the main dri ers o  re enues in a stadium  Corporate clients demand the est seats in the 
stadium and a high standard o  luxur  There ore  the trend in stadium design is to incorporate more and more o  these t pes o  
seats in new stadium pro ects  The reno ation o  the uip will o er three t pes o  corporate seats  usiness seats  suites and sk  

oxes  The usiness seats are the same as regular seats in the stadium  The onl  di erence is that the  ha e the est iew on the 
pitch and are executed with more luxurious materials such as leather  O en  the clients that make use o  these seats are o ered 
drinks and e erages in some sort o  lounge and the clients can make use o  the main entrance o  the stadium  The entire 
treatment o  this customer is o  er  high standard and prices can e changed accordingl  in the model  er floor  the minimum 
and maximum num er o  usiness seats can e entered into the model  together with a minimum and maximum price o  the 
seats  The sk  oxes are well known in the world o  oot all  ri ate oxes with luxurious seats and catering on demand  Onl  the 
high end clients will e using sk  oxes and oxes are also a aila le or other parties to rent or a certain time period  k  oxes 
are the middle class within the corporate seats  o ering more than the usiness seats  howe er o ering a li le less than the 
suites  rice ranges per person and amounts per floor can again e altered in this part o  the input sheet  
The suites are larger rooms within the stadium  ehind glass  with iew on the pitch  ut also the a ilit  to go outside and en o  
the game within the stadium itsel  in luxurious seats  This pri ate suite with pri ate catering is the most luxurious package the 
stadium can o er and price ranges or the suites can e entered into the model as well  ince sk  oxes and suites use up the 
same amount and same t pe o  space  the maximum num er o  sk  oxes and suites per floor can e added as well  lea ing the 
model to decide the distri ution etween the two per floor  sing the same mechanic as with the regular ans  onl  a percentage 
o  all re enues will remain or the stadium owner and this percentage can e ad usted in this part o  the input sheet as well  

  ponsorships 
nother important source o  re enues is the sponsorship mone  The model distinguishes three t pes o  sponsorships or the 

stadium  Regular sponsorships  These sponsorships could e or multiple purposes  One o  these purposes could e the naming 
o  a room within the stadium  an own con erence room  or otherwise  

aming rights  aming rights o  the stadium are more common these da s  lthough not man  clu s are willing to change the 
name o  the stadium in a our o  a certain sponsor  this unction is made a aila le to incorporate into the model  

d ertising  The main re enues will e ad ertising within the stadiums  Think o  ill oards  ad ertsing on the screens within the 
stadium and man  more possi ilities  O  all the sponsorship re enues  the largest part will go towards the stadium owner and 
this percentage is once more adapta le in the input sheet  
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  hasing 
ecause o  the act that not e er  ear will e exactl  the same and the reno ation is to e carried out in the next ew ears  the 

model is a le to appl  phasing to the calculations  Cost increases and decreases  under influence o  se eral actors  can e added 
here  One o  the main examples is the re enue decrease ecause o  the construction in the rst ew ears  In this part o  the 
input sheet these costs can e estimated and spread out o er se eral ears i  wished  The model will then add or su tract these 
costs rom the total re enues o  that speci c ear  including discounting or cost increase  re enue increase and interest rates or 
that speci c ear  This allows or greater detail in the model and this tool has a ig impact on the outcome o  the model as well  

Output heet 
The output sheet is the in ormation sheet that displa s the results o  the model runs  The sheet consists out o  three t pes o  
in ormation  The rst in ormation is the nancial component o  the model  The re enues o er the di erent ears are displa ed 
in oth a numerical as a graphical wa  The model calculates the IRR internal Rate o  Return  an important component o  each 
in estment proposal rom the in estors  point o  iew  The de enition o  the IRR is  

The interest rate at which the et resent alue  o  all the cash flows oth positi e and negati e  rom a pro ect or 
in est ment e ual ero

o  e er  positi e IRR e uals an in estment with a positi e   positi e  is alwa s an indicator o  a pro ta le in estment 
and the rule o  thum  is to in est in pro ects with a positi e  owe er  risks on the in estment are in ol ed as well and most 
in estors there ore prede ne a M RR Minimum racti e Rate o  Return  or MIRR Minimal Internal Rate o  Return  I  the IRR 
o  a new pro ect exceeds a compan s MIRR  that pro ect is desira le  I  IRR alls elow the MIRR  the pro ect should e re ected  
In this case  de ning the MIRR or a stadium pro ect is di cult  The MIRR is dependant on man  actors such as the t pe o  
in estor  the glo al economic situation  the location  the market and man  more  In this da  and age in The etherlands and the 
thri ing ports econom  stadium pro ects can e seen a racti e i  the IRR is somewhat lower than the MIRR o  housing ecause 
o  the man  ene ts o  in esment in sports Real Estate  ousing pro ects can e seen as a racti e with an IRR o  o er  

inha  oole   and there ore this research sets the ar or the MIRR o  stadium pro ects at  This remains an important 
and ar itrar  estemation and this will e also reflected on at the end o  this report  
The next part o  the output sheet shows the actual impact o  the design  For each speci c floor  the unction that are located 
on that floor are displa ed  accompanied  the s uare meters o  that unction  These all add up to the total floor space o  that 
floor so that e er  s uare meter o  the stadium is allocated a unction  These unctions are also isuali ed in the orm o  pie 
charts to isuall  see the distri ution o  the di erent unctions o er the di erent floors  
The output sheet is there to gi e the actors that ha e to work with the model and anal se its outcomes a eeling or the impact 
o  their actions  Other representations o  the results can easil  e added to the sheet i  there is a demand rom certain actors

Results the uip 
I  we look at the results o  the model run or the uip  we can distinguish a ew things  On the le el o  the unction allocation the 
model does what it is supposed to do and it assigns all the unctions within the set oundaries  It pre ers to allocate the most 
pro ta le unctions and these unctions are o en represented as much as possi le  This is in line with the purpose o  the model 
in achie ing a maximised ROI  Out o  the three models  this model run should e the most interesting one  as it should represent 
the situation that caused the colla oration etween the FFC and M to end  ooking at the nancial cashflow o er thirt  ears  
the rst e ears are displa ed as ears without re enues  and e en a loss in the third ear o  o er  million  This is in line with 
one o  the reasons the colla oration did not work out etween the FFC and M  The FFC demanded a high ROI in the rst ew 
ears to e a le to a ract high pro le pla ers or the clu  to ensure ualit  results o  the team on an international le el  The 

model does not represent this demand  The graph o  incomes then keeps on rising and reaches a high at a li le o er  million 
ROI per ear  which is lower than the msterdam ren  despite the greater capacit   num er o  reasons or this a normalit  
can e explained and will e in the ollowing paragraphs  lso  the planned reno ation causes an interruption in the graph and 
is clearl  isi le  The total IRR o  the pro ect is calculated at  as o  now  This IRR is too low or most in estment proposals  
despite the act that a positi e IRR represents a positi e et resent alue o  the pro ect see chapter I  e elopers aim or an 
IRR o   or higher to mark a pro ect as a racti e or an in estment  lthough the result o  the model run can e summari ed in 
a negati e in estment ad ice  it does howe er represent realit  well  The gap etween an in easi le and a easi le pro ect can e 

ridged in a num er o  wa s  and an anal sis o  the possi le explanation o  the results is discussed in the corresponding chapters 
in the report
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dapted Model Run
daptions were made to the model to see when the pro ect would ha e een easi le  Running the new model with the ad usted 

constraints should de ne a greater solution space and should calculate a higher IRR or the pro ect  Running the model with this 
ad usted input  the outcome is greatl  increased compared to the rst  with a newl  calculated IRR o   e ha e to ear 
in mind that this model run is er  optimistic and maximi es a num er o  aria les to a alue that pro a l  won t e achie ed 
in real li e  The positi e lesson rom this model run is that the model is a le to nd a solution that meets the re uirement o  a 
minimal IRR o   The next step is to tone down some o  the extreme constraints to come to a set o  constraints that is easi le 
in terms o  achie ed IRR and easi le in terms o  realism  
Out o  the ad usted constraints  the constraints with the highest IRR dual alue  the influence o  that constraint on the IRR  
ha e the est opportunit  to change the outcome o  the calculations  owe er  the constraints with this power are also the 
constraints that are most unrealistic   well deli erated choice has to e made on the constraints that will e altered and to what 
extend   altering the constraints one  one  the model outcome is orced towards the desired  IRR  The solution space is 
made ig enough to achie e this IRR  ut is not made an  igger to restrain the model in terms o  realism as well  

er altering some o  the constraints slightl  the desired  IRR was reached  The changes that were made to the input sheet o  
the model o iousl  could ha e een made in a di erent wa  resulting in the same IRR  
The alterations that were made to the model to achie e the desired IRR don t seem to e er  rigorous  owe er  keeping in 
mind the act that no sa et  margins ha e een put into place in this model  it is still optimistic  now ing that relati el  small 
alterations can ha e such a great impact on the end result o  the model is something that is exploited in the ta le  ut can 

ecome an issue i  the e ect is turned around  mall set acks in the design and construction process o  the stadium reno ation 
can also drop the ROI and IRR o  the pro ect dramaticall  as shown in the model runs  The sensiti it  o  the model is there ore an 
opportunit  to tweak the model to orce it in the desired direction  ut is also a dangerous characteristic o  the model

Conclusions
The main conclusion that can e made upon the initial results o  the model runs is the act that the model displa s realit  as 
desired  ithout orcing the model in a certain direction  all the model outcomes depict realit  well with the a aila le
in ormation  The h pothesis o  the three model runs was or the ren  and the elre ome to result in two good in estment 
opportunities  with the elre ome as most interesting one  This ecause the stadium is also an entertainment centre  with a 
retracta le roo  mo ing pitch and is in all aspects the most multi unctional o  the three  The original case o  the Fe enoord 
stadium shows a low IRR o  onl   and is not a ia le in estment or an  pri ate in estor  This is also in line with realit  since 
negotiations on this stadium design e entuall  roke down  

The research has succeeded in the creation o  a tool that did not exist until now  esign decisions are o en made in a ormal 
se ng where discussions etween stakeholders  in com ination with a certain power distri ution  determine the design process 
and decision  lthough decision support s stems exist or residential and commercial real estate  a decision support s stem or 
stadium de elopment had not een created et  There ore  it adds a new aspect to the negotiation and design process o  
stadiums as it dramaticall  increases transparenc  and can e used to speed up the anal sis o  certain design solutions  

ecision support s stems as this model increases transparenc  o  the entire process  hereas too much transparenc  can also 
work in a negati e manner or some stakeholders  For example  high pro t margins or a certain stakeholder that used to e 
in isi le or the other ones  now ecomes clearl  isi le in the model  In order to nulli  such a ersions to this approach  it is 
made possi le to set constraints to the model that aren t isi le or other stakeholders  Each stakeholder could use his own input 
sheet with onl  the constraints that are o  their interest  

The model now pro ects the cash flows  ears into the uture  e can conclude that this a realistic amount o  time to righ ull  
see the cash flows de elop o er the ears and incorporate new in estments o er time  e ng the hori on too ar ahead is also 
not realistic  since modern technolog  e ol es uickl  and it is not realistic to assume conditions sta  the same o er such a long 
period o  time  

The main conclusion that can e drawn rom anal sing the model and it s mechanics is the sensiti it  o  the model itsel  It was 
surprising to see how small alterations to certain input aria les could ha e a ig e ect on the result o  the model run  nal sing 
this sensiti it  and the realism o  such sensiti it  in a model is one o  the su ects that must e in estigated urther  since it is 
not clear et i  this represents the real situation in the est possi le wa  

Introduction Research Theoretical Framework Research Organisation Model Model Explanation Results Conclusion Reflection

R  Mui sson  Master Thesis  Multi unctional ports tadiums  une    

Summary ummar



R  Mui sson  Master Thesis  Multi unctional ports tadiums  une    

In the three model runs  two expected results sur aced  The ren  and the elre ome pro ed to e easi le and interesting 
in estments or a pri ate in estor i  no alterations are made to these two stadiums  I  alterations will e made to them  the  
would e e en more interesting or in estors  marking the potential o  such in estment opportunities  owe er  the uip pro ect 
didn t pro e to e er  easi le  despite the positi e IRR o  the model run  lso  the FFC demanded a certain cash flow structure 
where high re enues in the rst ears a er completion would contri ute to the nancial position o  the clu  and pla er udget 
to ensure competiti eness in the coming ears  The model run howe er predicts a negati e cash flow in the rst ew ears  gi ing 
in estors reasons or extra contemplation e ore in esting  

The outcomes o  the model runs o  the Fe enoord stadium are anal sed and the solution space or the model is made igger  
widening some o  the constraints in the model  uita le constraints are identi ed and a realistic reasoning to the extend o  the 
widening is pro ided  er running the model with these alterations the IRR is raised rom  to  In order to reach the 
minimal re uired IRR o   some o  the widened constraints are narrowed again and there ore the solution space is ad usted 
to acilitate the desired IRR  The desired IRR o   is reached with a slight increase in some o  the model aria les  The real 
discussion on these results is i  the widened constraints are realistic and how sa et  margins or the pro ect are uilt in  light 
alterations ha e a large impact and the sensiti it  o  the model shows that relati el  small issues in the design and construction 
process could lead to a stadium that is much less easi le than initiall  pro ected
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The conclusions on the research are ased on the main research uestion o  this thesis  eing

 ow can a decision support model contri ute in enlarging the return on in estment  ased on the la out 
o  flexi le and multi unctional sports stadium pro ects  in order to increase easi ilit

The conclusions that ha e to answer this uestion are two old and are there ore discussed on two le els  First o  all  a main 
conclusion on the model will tell i  a model is created that is a le to displa  realit  as realistic as possi le  Furthermore  the 

case speci c results will e discussed and will pro ide the conclusions on the main research uestion and the case stud  itsel

 III I eneral Conclusion   

The general conclusions co er the aspect o  the research itsel  the moti ation on this t pical research and the h pothesi ed 
outcomes  

The rst aspect to address on this ma er is the act that a model had not een created et or this purpose  In the eld o  
decision modelling  some decision support models ha e een created or housing and ur an planning design pro lems  

owe er  the act that stadiums are such a speci c t pe o  real estate that exists in an e er changing process o  optimi ation 
makes it impossi le to de elop a tool that is suita le or all cases  

This is also the reason that the ocus o  the tool has not een on designing a stadium itsel  ut to come up with a tool that is 
a le to help decision making on multiple moments during the design process  
The rst o  these moments is the initiation phase o  the pro ect  The tool will e a le to incorporate demands rom all in ol ed 
stakeholders in the pro ect and de ne i  there is an actual solution space or the design that is to e made  This will pre ent 
length  discussions  meetings  initial designs and other preparation acti ities  The power o  the tool lies in the act that it is a le 
to de ne a solution space as well as identi ing the reasons or a solution space  This makes that it is a le to identi  the 
constraints and stakeholders that are de ning the solution space
The second point in time the model can e used is at the end o  the design process  since the tool has reflection capa ilities as 
well  hereas the tool will not e used or the designing itsel  it is a le to reflect on the nancial decisions o  the design that 
is made  The tool will e a le to anal se i  the design is indeed the est design or the stadium nanciall  and will also e a le 
to showcase and understand the reasons or de iating rom the nanciall  est design  I  the chosen design and the design the 
model suggests di er  this will e a reason or renegotiating the design or changing the model constraints in order to match oth 
design solutions

nother aspect that seems logical ut is essential is that a working model is created  The model is de eloped to represent realit  
in the est possi le wa  incorporating as much o  the pro lems and demands that the real world pro ect encounters  making 
it the optimal simulation o  the stadium cash flows  oing into depth e en more with the capa ilities o  the model itsel  would 
mean a e er representation o  realit  ut the present le el o  detail is chosen or on purpose  First o  all due to time con-
straints  ut most o  all due to the act that  while it is possi le  adding more detail that has li le impact on the end result o  the 
model will onl  mean that the model runs are more time consuming whilst not ene ng the end results in a similar wa

This rings us to the next part o  the conclusion  The model has an inducti e nature  It is created and tailor made or one speci c 
case  owe er  with the knowledge gathered in the creation process and the process o  tweaking the model itsel  it is possi le 
to adapt the model to uture pro ects  ome alterations must e made to make the model usa le or a di erent pro ect  ut the 
main structure o  the model will remain to exist  This act that it is an easil  trans era le process underlines the alue that it can 
ha e in the uture or other stadium pro ects as well  This is also pro en  the altered approach to the research that included 
the addition o  two new stadiums  making it a case stud  on three stadiums instead o  one  The ad antage o  the original model 
is the act that is de eloped or a large stadium  making it relati el  eas  to adapt the model or smaller stadiums  dapting the 
model or larger stadiums is a possi ilit  ut would take more time in the alteration process
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 III II Case peci c Conclusion   

The case speci c conclusions are the conclusions ased on the nal results o  the model runs o  the three cases  the anal sis o  
the results and the input o  stakeholders in the stadium design process

Model runs

The main conclusion that can e made upon the initial results o  the model runs is the act that the model displa s realit  as 
desired  ithout orcing the model in a certain direction  all the model outcomes depict realit  well with the a aila le 
in ormation  The h pothesis o  the three model runs was or the ren  and the elre ome to result in two good in estment 
opportunities  with the elre ome as most interesting one  This ecause the stadium is also an entertainment centre  with a 
retracta le roo  mo ing pitch and is in all aspects the most multi unctional o  the three  The original case o  the Fe enoord 
stadium shows a low IRR o  onl   and is not a ia le in estment or an  pri ate in estor  This is also in line with realit  since 
negotiations on this stadium design e entuall  roke down

The research has succeeded in the creation o  a tool that did not exist until now  esign decisions are o en made in a ormal 
se ng where discussions etween stakeholders  in com ination with a certain power distri ution  determine the design process 
and decision  lthough decision support s stems exist or residential and commercial real estate  a decision support s stem or 
stadium de elopment had not een created et  There ore  it adds a new aspect to the negotiation and design process o  
stadiums as it dramaticall  increases transparenc  and can e used to speed up the anal sis o  certain design solutions  

ecision support s stems as this model increases transparenc  o  the entire process  hereas too much transparenc  can also 
work in a negati e manner or some stakeholders  For example  high pro t margins or a certain stakeholder that used to e 
in isi le or the other ones  now ecomes clearl  isi le in the model  In order to nulli  such a ersions to this approach  it is 
made possi le to set constraints to the model that aren t isi le or other stakeholders  Each stakeholder could use his own input 
sheet with onl  the constraints that are o  their interest

The model now pro ects the cash flows  ears into the uture  e can conclude that this a realistic amount o  time to righ ull  
see the cash flows de elop o er the ears and incorporate new in estments o er time  e ng the hori on too ar ahead is also 
not realistic  since modern technolog  e ol es uickl  and it is not realistic to assume conditions sta  the same o er such a long 
period o  time

Model Run nal sis

The main conclusion that can e drawn rom anal sing the model and it s mechanics is the sensiti it  o  the model itsel  It was 
surprising to see how small alterations to certain input aria les could ha e a ig e ect on the result o  the model run  nal sing 
this sensiti it  and the realism o  such sensiti it  in a model is one o  the su ects that must e in estigated urther  since it is 
not clear et i  this represents the real situation in the est possi le wa

here the sensiti it  o  the model to the controlla le aria les is high  the sensiti it  to the uncontrolla le aria les is not 
de ning  The Monte Carlo imulation that has een carried out a er the model runs shows that the sensiti it  o  the model to 
external and uncontrolla le actors is noticea le  ut not determining or the decision making process  The results o  the 
simulation show that the IRR fluctates etween  and around  IRR depending on the chosen set o  aria les  This implies 
that these uncontrolla le influences  that add up to a ma or part o  the risk component in the design and construction process  
will not cause the pro ect to ecome in easi le in the worst case scenario  The re enues will e marginal and some in estors 
might not want to take on the risks since e er in estment opportunities occur  ut the reassurance that the IRR will remain 
positi e is a positi e reassurance

In the three model runs  two expected results sur aced  The ren  and the elre ome pro ed to e easi le and interesting 
in estments or a pri ate in estor i  no alterations are made to these two stadiums  I  alterations will e made to them  the  
would e e en more interesting or in estors  marking the potential o  such in estment opportunities

owe er  the uip pro ect didn t pro e to e er  easi le  despite the positi e IRR o  the model run  lso  the FFC demanded a 
certain cash flow structure where high re enues in the rst ears a er completion would contri ute to the nancial position o  
the clu  and pla er udget to ensure competiti eness in the coming ears  The model run howe er predicts a negati e cash flow 
in the rst ew ears  gi ing in estors reasons or extra contemplation e ore in esting
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The outcomes o  the model runs o  the Fe enoord stadium are anal sed and the solution space or the model is made igger  
widening some o  the constraints in the model  uita le constraints are identi ed and a realistic reasoning to the extend o  the 
widening is pro ided  er running the model with these alterations the IRR is raised rom  to  In order to reach the 
minimal re uired IRR o   some o  the widened constraints are narrowed again and there ore the solution space is ad usted 
to acilitate the desired IRR  The desired IRR o   is reached with a slight increase in some o  the model aria les  The real 
discussion on these results is i  the widened constraints are realistic and how sa et  margins or the pro ect are uilt in  light 
alterations ha e a large impact and the sensiti it  o  the model shows that relati el  small issues in the design and construction 
process could lead to a stadium that is much less easi le than initiall  pro ected  

The model itsel  also has certain limitations and needs continued tweaking and de elopment in order to e more accurate and 
ser e the purpose o  the model in a e er wa  One o  the main limitations o  the model is the wa  in which it displa s 
ownership o  the stadium  This is not clear et and the ownership situation is now represented in the percentages o  the 
re enues that will go towards the stadium owner  Extra in ormation that ena les the model to uickl  adapt to new ownership 
situations might help in this case  Furthermore  the model as it is now  has some limitations in the si e o  the model  ot onl  
is the model limited to a stadium with a certain amount o  floor  ut the model also has limitations in terms o  the num er o  
constraints  The hat s est  plugin has a maximum num er o  constraints and aria les with which it can operate and the plugin 
might struggle with more extensi e models  Finall  the model greatl  depends on the a aila le in ormation   transparent 
process is not something that all stakeholders are com orta le with  so a lack o  in ormation and cooperation can make the 
model inaccurate and there ore not usea le
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Concluding the report  a reflection is pro ided in this chapter to address the di erent issues that were encountered  and to 
pro ide some general remarks on the research as a whole  lso  urther research opportunities and limitations are discussed

  Research Reflection   

 The o erall structure o  the model has also een something that caused some struggles  ecause o  the a undance o   
 aria les  constraints  input and output  a clear o er iew o  the structure o  the model went missing sometimes  The  
 model itsel  there ore had to e re uilt se eral times  This pro ed ene cial to the model and pro ided new insights in  
 the calculations and the model structure

 The main issue that I ha e encountered is deciding on the mechanics o  the model itsel  The wa  o  calculating certain  
 re enues can e done in multiple wa s  I ha e now chosen or the wa  where the stadium owner recei es a percent 
 age o  the re enues rom the di erent t pes o  re enues that are generated within his stadium   doing so  I can   
 alwa s adapt easil  to changes when the  occur  simpl   increasing or decreasing this percentage  I can also 
 circum ent certain a stract nancing structures u  altering the percentage to a num er that corresponds with the  
 results o  these techni ues  This is a suita le structure or now  owe er  I would like to see that the model incorporates  
 the di erent calculation methods that are used in the process altogether in the model itsel  This in order to create the  
 most realistic model as possi le

 dding to the pre ious point o  reflection  decisions had to e made on the mechanics as a whole  The created 
 model could ha e een constructed in man  wa s  ut I ha e chosen or the wa  it is uilt up now  I e deli eratel    
 chosen not to let the model produce floorplans o  the design solutions  This is a load o  extra work and the decision  
 was made to ocus more on the accurac  o  the model initiall  and to disco er the added alue o  such a mechanic   
 later  uch a mechanic  that isualises the results somewhat e er could ha e een use ul and is something that can  
 er  well e added to the model in other researches  nother deli erate choice was made or the model to not make  
 use o  the geometr  o  the stadium  This is not a point o  ocus o  the research and makes that the model can e altered  
 or an  stadium  despite di erences in geometr  T e strateg  has alwa s had a ocus on the pure nancial side o
 the main research uestion and all decisions on the model mechanics ha e een made in order to acilitate that sole  
 purpose  Further research can add  su stract or impro e certain unctions o  the model  ut within the set time limit o   
 this research all decisions ha e een made to displa  realit  as well as possi le

 One o  the more di cult and important decisions I had to make during the research itsel  was to set the Minimal 
 Internal Rate o  Return MIRR  or stadium pro ects  s explained in Chapter I  e er  compan  uses a di erent MIRR or 
 in estments  T is is dependant on man  actors  ranging rom economic actors the current market  risks and 
 personal pre erences  er a small research on the used MIRR in common housing pro ects and the assumption that  
 stadium pro ect in estments carr  more ene ts when in esting as reputation and extra sponsor re enues  a MIRR that  
 is lower than common housing pro ects was chosen  This is still a de ata le decision  and should there ore e discussed  
 in this reflection  ltering this percentage has a great impact on the research and it s outcomes

 Reflecting on the results o  the research I can sa  that I am satis ed  ithout orcing the model to displa     
 certain results  the model displa ed the results that were h pothesi ed  This shows that the model depicts realit  to a  
 certain extend  which is one o  the main goals o  the research  It takes into account all aria les in the design process   
 the stakeholders  wishes  and also generates a glo al la out o  the stadium that will generate the highest possi le 
 re enue or the stadium owner

 The solution space was enlarged and made smaller to direct the results towards the desired  IRR  The realism o  the 
 adaptions that had to e made to come to this result is something that can e de ated  Most o  the alterations can e 
 alidated  the other two cases  or  real time e ents that influenced the stadium design  For example  the 
 construction cost de ate encompassed  million  so this range was chosen or the alterations  This is howe er a 
 crucial de ate in the research  The results o  the model show that it is possi le to design a easi le and desired end  
 product  ut the realism o  the adaptions in this case can e alidated in m  opinion  In other pro ects  it is er  much  
 the case o  which stakeholders are in ol ed  what their positions are and what the expect out o  the pro ect to pro ide a  
 more su stantiated opinion on this ma er
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 The desira ilit  o  the pro ided transparenc  is also a good point or reflection and discussion  e ha e concluded that  
 transparenc  is created and that some stakeholders might not desire this transparenc  in the negotiation process  
 The uestion arises i  this threatens the uture o  the use o  the model when there will almost certainl  e a 
 stakeholder that is in ol ed in the pro ect that might not appreciate the transparenc  aspect o  the approach  In m   
 opinion  it is important that at least the main stakeholders a our the approach   doing so  the  orce all the other  
 stakeholders to cooperate with the chosen negotiation strateg  e en i  it is a transparent one  The in estor itsel  is the  
 one ene ng rom the approach and should not ha e ma or issues against implementing the approach  Municipalities  
 are go ernment odies and also ene t rom the transparenc  The last main stakeholder in the process  the sports  
 clu  might ha e some arguments ahainst using the approach  owe er  the ene ts o  the approach weigh out the  
 downsides in m  opinion  ithout the model and it s outcomes  the clu  might enter in a contract that is ar less 
 ene cial than pro ected in the rst place  orming a risk or the clu  and all other in ol ed stakeholders

 The addition o  the Monte carlo imulation  a part o  the report that was added at the last moment  has pro en to e  
 a er  alua le one  The anal sis o  the model runs shows how the model eha es under certain circumstances and  
 expounds the results  Especiall  the sensiti it  o  the model to the uncontrolla le aria les sheds a light on how ig o  a  
 role the  pla  in the decision making process o  an  in estor on in esting in such an expensi e real estate pro ect
 
 Finall  reflecting on the research as a whole  I think the research sheds a light on an area in the eld o  Real Estate that  

 is important ut under alued  tadium design can ha e a huge impact on ur an area de elopment and on social
 cohesion  ut until now decision support model ha en t een produced and used within this ranch o  Real Estate  In  
 hard economic times  the perspecti e o  the stadium owner and in estor is also re reshing  and demands the design to  
 e as pro ta le as possi le  a demand that is critical to the chance o  a success ul operation o  an  Real Estate o ect

  ersonal Reflection   

 The main issue that I ha e encountered is the hard wa  o  o taining in ormation  The pro ect o  the stadium that I ha e  
 chosen or this research was in a stalemate etween de eloper and stadium owner at the time o  the initiation o  this  
 process  This had some conse uences or the research since oth main stakeholders were occupied and didn t ha e  
 time or a graduation student at the time  Corresponding would take multiple da s at a time  dela ing some o  the 
 de elopment process that could ha e een done

 Issues with the modelling so ware were limited throughout the pro ect  ome o  the mechanics were to e learned   
 trial and error  ut most o  the theor  ehind working with hat s est  was adapted uickl  The thing I personall    
 struggled the most with  was the compati ilit  o  the plugin  The plugin is onl  a aila le on indows operating s stems   
 orcing users o  other operating s stems to circum ent this issue to e a le to work with the so ware  lso  the 
 implementation o  the dual alue took some extra time

 I do ha e to sa  that the complete reedom that is gi en to ou or a graduation research can e a it scar  sometimes   
 ou are gi en the reedom o  the topic  the research uestions  the t pe o  research and the wa  ou conduct our   
 research  The onl  thing that ou will e udged on is academic rele ance and academic le el  which can e ar  ague  
 guidelines or students  a ing no pro essor that will stimulate and moti ate ou  something ou are used to 
 throughout our academic career is a weird situation to experience  ut er  li erating at the same time  our 
 independenc  is put to the test during the entire process  and sel discipline is a characteristic ou will ha e to rela  on  
 to complete such a research

 Further research is to e done on this topic as well  It is not possi le to make the per ect model in a ma er o  months   
 ased on one case and in a research per ormed  a single person  The per ect model  i  possi le  will e the result o   
 influences orm all possi le directions  all possi le stakeholders and rom ears o  tweaking and de eloping the 
 model  hat I ha e done is merel  the ramework or how such a model could unction in the uture  M  model does  
 what it is designed or  ut some o  the aspects could e in estigated urther and might need an entirel  new approach  
 to represent realit  in a e er wa  ll o  this to create a transparent insight into stadium design and negotiations rom  
 di erent perspecti es
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