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Introduction	
  
Motivation	
  
-­‐  High	
  interest	
  in	
  sports	
  in	
  general	
  
-­‐  High	
  interest	
  in	
  real	
  estate	
  

	
   	
  	
  
	
  

	
  	
  
	
  

	
   	
   	
  ‘Stadiums	
  are	
  sports’	
  real	
  estate’	
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Problem	
  Analysis	
  
Sports	
  trends	
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-­‐  Vastly	
  improved	
  ;inancial	
  structure	
  
-­‐  Signi;icant	
  rise	
  in	
  available	
  ;inancial	
  revenues	
  



Problem	
  Analysis	
  
Sports	
  trends	
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Problem	
  Analysis	
  
Sports	
  trends	
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Problem	
  Analysis	
  
Sports	
  trends	
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Problem	
  Analysis	
  
Sports	
  trends	
  
	
  

€93	
  Million	
  

€106	
  Million	
  

€89	
  Million	
  

8	
  



Problem	
  Analysis	
  
Sports	
  trends	
  
	
  

Invested	
  Money	
  

Time	
   9	
  



Problem	
  Analysis	
  
Sports	
  trends	
  
	
   Rapidly	
  growing	
  ;inances	
  in	
  sports	
  

industry	
  has	
  effects	
  on	
  stadiums:	
  
	
  

Stadium	
  expansions/renovations	
  are	
  
needed	
  
	
  

Not	
  only	
  for	
  capacity	
  reasons,	
  but	
  also	
  to	
  
encourage	
  visitors	
  to	
  keep	
  coming	
  to	
  the	
  

stadium	
  

Growing	
  interest	
  from	
  private	
  
investment	
  parties	
  in	
  stadium	
  projects	
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Problem	
  Analysis	
  
Sports	
  trends	
  
	
   Shift	
  from	
  

Municipality	
   Investors	
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Problem	
  Analysis	
  
Sports	
  trends	
  
	
   Shift	
  from	
  

Municipality	
  
Social	
  point	
  of	
  view	
  

Investors	
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Problem	
  Analysis	
  
Sports	
  trends	
  
	
   Shift	
  from	
  

Municipality	
  
Social	
  point	
  of	
  view	
  

Investors	
  
Financial	
  point	
  of	
  view	
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Problem	
  Analysis	
  
Sports	
  trends	
  
	
  

	
  
	
  
	
  
	
  
Match	
  Days 	
   	
   	
   	
   	
   	
  €+	
  

	
   	
   	
   	
   	
   	
   	
   	
  €	
  

14	
  



Problem	
  Analysis	
  
Sports	
  trends	
  
	
  Concerts 	
   	
   	
   	
   	
   	
   	
  € 	
  

	
   	
   	
   	
   	
   	
  	
  
Events 	
   	
   	
   	
   	
   	
   	
  €	
  
	
  
Mee=ngs	
   	
   	
   	
   	
   	
   	
  €	
  

	
   	
   	
  	
  
Other 	
   	
   	
   	
   	
   	
   	
  €	
  
	
  
Match	
  Days 	
   	
   	
   	
   	
   	
  €+	
  

	
   	
   	
   	
   	
   	
  	
  	
  	
  €	
  €	
  €	
  €	
  €	
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Problem	
  Statement	
  

“Municipalities	
  won’t	
  contribute	
  to	
  stadiums	
  anymore,	
  and	
  
investors	
  cannot	
  realize	
  a	
  high	
  enough	
  Return	
  On	
  Investment	
  
due	
  to	
  a	
  lack	
  of	
  ;lexibility	
  and	
  the	
  monofunctionality	
  of	
  these	
  

stadiums	
  ”	
  	
  

16	
  



Research	
  Question	
  

“How	
  can	
  a	
  decision	
  support	
  model	
  contribute	
  in	
  enlarging	
  the	
  
return	
  on	
  investment,	
  based	
  on	
  the	
  lay-­‐out	
  of	
  flexible	
  and	
  

mul=func=onal	
  sports	
  stadium	
  projects,	
  	
  
in	
  order	
  to	
  increase	
  feasibility?	
  ”	
  

	
  
Decision	
  support	
  model:	
   	
   	
  Computer-­‐based	
  informa=on	
  system	
  that	
  supports	
  business	
  or	
  organiza=onal	
   	
  

	
   	
   	
   	
  decision-­‐making	
  ac=vi=es	
  
	
  
Return	
  on	
  Investment:	
   	
   	
  A	
  performance	
  measure	
  used	
  to	
  evaluate	
  the	
  efficiency	
  of	
  an	
  investment	
  
	
  
Lay-­‐out:	
  	
   	
   	
   	
  The	
  design	
  of	
  the	
  stadium,	
  on	
  different	
  levels	
  of	
  scale	
  	
  
	
  
Flexible:	
  	
   	
   	
   	
  The	
  ability	
  to	
  adapt	
  to	
  changes,	
  in	
  this	
  case	
  mul=ple	
  events	
  	
  
	
  
Mul=func=onal:	
   	
   	
   	
  The	
  ability	
  to	
  host	
  different	
  types	
  of	
  events	
  
	
  
Sports	
  Stadium:	
   	
   	
   	
  A	
  large	
  structure	
  for	
  open-­‐air	
  sports	
  or	
  entertainment	
  
	
  
Feasibility: 	
   	
   	
  	
  The	
  determina=on	
  as	
  to	
  whether	
  the	
  assigned	
  tasks	
  could	
  be	
  accomplished	
  by	
  	
  

	
   	
   	
   	
  using	
  available	
  resources	
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Theoretical	
  Framework	
  

Originates	
  in	
  ancient	
  	
  Greece	
  

Evolves	
  into	
  the	
  stadiums	
  that	
  we	
  know	
  now	
  through	
  in	
  
different	
  con;igurations	
  and	
  stereotypes	
  

History	
  of	
  stadium	
  design	
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Theoretical	
  Framework	
  

	
  
Big	
  Five	
  competitions	
  	
  
(Eng,	
  Esp,	
  Fr,	
  Ge,	
  It)	
  
working	
  towards	
  private	
  
ownership	
  
	
  
England	
  as	
  an	
  example	
  

Dutch	
  market	
  above	
  
average	
  

Ownership	
  situations	
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Theoretical	
  Framework	
  

Very	
  strictly	
  regulated	
  

Speci;ic	
  stadium	
  
demands	
  for	
  organizing	
  
international	
  matches	
  

FIFA/UEFA	
  
	
  

20	
  



Research	
  Methods	
  

Design	
  and	
  Decision	
  Systems	
  
	
  

	
  Used	
  to	
  accommodate	
  the	
  lack	
  of	
  decision	
  systems	
   	
  
	
   	
  usage	
  in	
  the	
  ;ield	
  of	
  stadium	
  design	
  	
  

Building	
  Economics	
  
	
  

	
  The	
  research	
  ;ield	
  which	
  the	
  decision	
  model	
  will	
  try	
  to	
  
	
   	
  recreate	
  and	
  enhance	
  on	
  stadium	
  level	
  

Research	
  Fields	
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Research	
  Methods	
  

Mathematical	
  Decision	
  Modeling	
  
	
  
Part	
  of	
  Operations	
  Research	
  
	
  
‘The	
  application	
  of	
  scienti;ic	
  method	
  by	
  interdisciplinary	
  teams	
  to	
  
problems	
  involving	
  the	
  control	
  of	
  organized	
  (man-­‐machine)	
  

systems	
  so	
  as	
  to	
  provide	
  solutions	
  which	
  best	
  serve	
  the	
  purpose	
  of	
  
the	
  organization	
  as	
  a	
  whole’.	
  (Ackoff,	
  1956)	
  	
  

	
  
	
  

Design	
  and	
  Decision	
  Systems	
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Research	
  Methods	
  

Mathematical	
  Decision	
  Modeling	
  
	
  
Part	
  of	
  Operations	
  Research	
  
	
  
‘The	
  application	
  of	
  scienti;ic	
  method	
  by	
  interdisciplinary	
  teams	
  to	
  
problems	
  involving	
  the	
  control	
  of	
  organized	
  (man-­‐machine)	
  

systems	
  so	
  as	
  to	
  provide	
  solutions	
  which	
  best	
  serve	
  the	
  purpose	
  of	
  
the	
  organization	
  as	
  a	
  whole’.	
  (Ackoff,	
  1956)	
  	
  

	
  
U=	
   	
  f	
  (x,y)	
  
	
  
U=	
   	
  Utility	
  
F=	
   	
  Function	
  
X= 	
  Controllable	
  Variables	
  
Y= 	
  Incontrollable	
  Variables	
  

Design	
  and	
  Decision	
  Systems	
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Research	
  Methods	
  

Method:	
   	
   	
   	
  Optimization	
  process	
  
Program:	
   	
   	
  Microsoft	
  Excel	
  	
  
Tool: 	
   	
   	
  ‘What’sBest!’	
  plugin	
  

‘The	
  What’sBest!	
  Plugin	
  What'sBest!	
  is	
  an	
  add-­‐in	
  to	
  Excel	
  that	
  allows	
  you	
  
to	
  build	
  large	
  scale	
  optimization	
  models	
  in	
  a	
  free	
  form	
  layout	
  within	
  a	
  

spreadsheet.’	
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Research	
  Methods	
  

Excel	
  Plugin	
  
	
  

The	
  What’sBest!	
  model	
  operates	
  according	
  to	
  a	
  prede;ined	
  
formula,	
  the	
  ABC,	
  which	
  stands	
  for	
  Adjustable,	
  Best	
  and	
  
Constraints.	
  The	
  model	
  creation	
  follows	
  these	
  steps:	
  	
  

	
  
	
  

What’s	
  Best!	
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Research	
  Methods	
  

Excel	
  Plugin	
  
	
  

The	
  What’sBest!	
  model	
  operates	
  according	
  to	
  a	
  prede;ined	
  
formula,	
  the	
  ABC,	
  which	
  stands	
  for	
  Adjustable,	
  Best	
  and	
  
Constraints.	
  The	
  model	
  creation	
  follows	
  these	
  steps:	
  	
  

	
  
Identify	
  Adjustable	
  Cells	
  
	
  

What’s	
  Best!	
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Research	
  Methods	
  

Excel	
  Plugin	
  
	
  

The	
  What’sBest!	
  model	
  operates	
  according	
  to	
  a	
  prede;ined	
  
formula,	
  the	
  ABC,	
  which	
  stands	
  for	
  Adjustable,	
  Best	
  and	
  
Constraints.	
  The	
  model	
  creation	
  follows	
  these	
  steps:	
  	
  

	
  
Identify	
  Adjustable	
  Cells	
  
De;ine	
  Best 	
   	
   	
   	
  (Optimal	
  solution	
  in	
  solution	
  space)	
  

What’s	
  Best!	
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Research	
  Methods	
  

Excel	
  Plugin	
  
	
  

The	
  What’sBest!	
  model	
  operates	
  according	
  to	
  a	
  prede;ined	
  
formula,	
  the	
  ABC,	
  which	
  stands	
  for	
  Adjustable,	
  Best	
  and	
  
Constraints.	
  The	
  model	
  creation	
  follows	
  these	
  steps:	
  	
  

	
  
Identify	
  Adjustable	
  Cells	
  
De;ine	
  Best 	
   	
   	
   	
  (Optimal	
  solution	
  in	
  solution	
  space)	
  
Specify	
  Constraints	
   	
   	
  (De;ine	
  the	
  solution	
  space)	
  

What’s	
  Best!	
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Research	
  Methods	
  

Example:	
  Two	
  types	
  of	
  housing	
  (Type	
  1	
  and	
  Type	
  2)	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Adjustable	
  Cells	
  

What’s	
  Best!	
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Research	
  Methods	
  

Example	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
‘Best’	
  cell	
  
	
  
Return	
  in	
  €:	
  Type	
  1	
  generates	
  2.5	
  and	
  Type	
  2	
  generates	
  1.5	
  return	
  

What’s	
  Best!	
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Research	
  Methods	
  

Example	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Constraints	
  
	
  
The	
  program	
  will	
  try	
  to	
  ;ind	
  the	
  optimal	
  solution	
  within	
  the	
  
de;ined	
  solution	
  space	
  (Area,	
  Time,	
  Costs)	
  

What’s	
  Best!	
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Research	
  Methods	
  

The	
  developed	
  model	
  follows	
  the	
  same	
  structure	
  on	
  a	
  greater	
  scale	
  
	
  
This	
  example	
  had:	
  
	
  
2	
  adjustable	
  cells	
  
3	
  Constraints	
  
	
  
The	
  developed	
  model	
  has:	
  
	
  
200+	
  adjustable	
  cells	
  
300+	
  constraints	
  

What’s	
  Best!	
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Case	
  Description	
  
Feijenoord	
  stadium	
  ‘De	
  Kuip’	
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Case	
  Description	
  
Feijenoord	
  stadium	
  ‘De	
  Kuip’	
  
	
  Chosen	
  because	
  of:	
  
	
  
Proximity	
  to	
  Delft	
  
	
  
One	
  of	
  the	
  biggest	
  stadiums	
  in	
  The	
  Netherlands	
  
	
  
Subject	
  of	
  renovation/new	
  built	
  plans	
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Case	
  Description	
  
Feijenoord	
  stadium	
  ‘De	
  Kuip’	
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Case	
  Description	
  
Feijenoord	
  stadium	
  ‘De	
  Kuip’	
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Case	
  Description	
  
Feijenoord	
  stadium	
  ‘De	
  Kuip’	
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Case	
  Description	
  
Feijenoord	
  stadium	
  ‘De	
  Kuip’	
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Case	
  Description	
  
Feijenoord	
  stadium	
  ‘De	
  Kuip’	
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Case	
  Description	
  
Feijenoord	
  stadium	
  ‘De	
  Kuip’	
  
	
  Planned	
  Stadium	
  Renovation:	
  
	
  
20.000	
  Extra	
  Seats	
  
Largest	
  stadium	
  in	
  The	
  Netherlands	
  
Retractable	
  roof	
  
2	
  Extra	
  adjacent	
  buildings	
  
Public	
  space	
  also	
  reconstructed	
  
Open	
  Plinth	
  
Media	
  Facade	
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Case	
  Description	
  
Feijenoord	
  stadium	
  ‘De	
  Kuip’	
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Case	
  Description	
  
Feijenoord	
  stadium	
  ‘De	
  Kuip’	
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Results	
  
Adjusted	
  Research	
  Strategy	
  

43	
  

Result	
  of	
  high	
  amount	
  of	
  sensitive	
  ;inancial	
  information	
  
	
  
New	
  strategy:	
  
Two	
  extra	
  case	
  studies	
  
	
  
-­‐  The	
  Amsterdam	
  ArenA 	
   	
  (Ajax	
  Amsterdam)	
  
-­‐  The	
  GelreDome 	
   	
   	
   	
  (Vitesse	
  Arnhem)	
  

Used	
  for:	
  
	
  
-­‐ 	
  Comparison	
  
-­‐ 	
  Data	
  enrichment	
  
-­‐ 	
  Example	
  of	
  inductive	
  nature	
  
	
  
	
  



Model	
  Explanation	
  

	
  
Input	
  sheet	
   	
   	
  	
  with	
  all	
  constraints	
  
	
  
Model	
  sheet 	
   	
  	
  with	
  the	
  What’sBest!	
  Model	
  
	
  
Output	
  sheet	
  	
   	
  	
  with	
  the	
  visualized	
  results	
  of	
  the	
  model	
  

Model	
  characteristics	
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Model	
  Explanation	
  

	
  
Constraints	
  in	
  different	
  categories:	
  
	
  
General 	
   	
   	
   	
   	
   	
  Stadium	
  Financing	
  	
  
Spectators 	
   	
   	
   	
   	
  Corporate	
  Clients	
  
Events 	
   	
   	
   	
   	
   	
  Sporting	
  Events	
  
Other	
  Commercial 	
   	
   	
   	
  Lease	
  of	
  commercial	
  areas	
  
Sponsors	
   	
   	
   	
   	
   	
  FIFA/UEFA	
  regulations	
  
Operating	
  Costs 	
   	
   	
   	
  Facilities	
  
Phasing	
  
	
  
	
  
	
  
	
  
	
  
*All	
  constraints	
  are	
  connected	
  to	
  the	
  different	
  stakeholders	
  within	
  the	
  
project	
  

Input	
  sheet	
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Model	
  Explanation	
  

	
  
Involved	
  stakeholders:	
  
	
  
Municipality	
  
Police	
  &	
  Fire	
  Department	
  
Stadium	
  Owner	
  
National	
  Government	
  
Sports	
  Club	
  (user)	
  
Sports	
  Club(other	
  potential	
  users)	
  
Event	
  organizers	
  
Guests/Fans	
  
Employees	
  
Surrounding	
  residents	
  
Shop	
  owners	
  within	
  the	
  stadium	
  
	
  
*All	
  constraints	
  are	
  connected	
  to	
  the	
  different	
  stakeholders	
  within	
  the	
  
project	
  

Input	
  sheet	
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Model	
  Explanation	
  
Input	
  sheet	
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Model	
  Explanation	
  

Based	
  on	
  the	
  input	
  the	
  model	
  is	
  programmed	
  to	
  ;ind	
  the	
  optimal	
  ROI	
  
for	
  the	
  stadium	
  owner,	
  whilst	
  complying	
  to	
  all	
  the	
  given	
  constraints	
  
	
  
The	
  model	
  is	
  capable	
  of	
  determining	
  the	
  ROI,	
  including:	
  
	
  
Phasing	
  over	
  30	
  years	
  
Revenue	
  reduction	
  
Floor	
  by	
  ;loor	
  planning	
  through	
  function	
  allocation	
  
Revenues	
  from	
  fans	
  
Revenues	
  from	
  corporate	
  clients	
  
Revenues	
  from	
  extra	
  events	
  
Revenues	
  from	
  other	
  sporting	
  events	
  
Revenues	
  from	
  sponsorships	
  
Operating	
  costs	
  
	
  

Model	
  sheet	
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Model	
  Explanation	
  

Revenue	
  Reduction	
  
	
  
Loss	
  of	
  pro;it	
  due	
  to	
  various	
  reasons,	
  like:	
  
	
  
Decrease	
  in	
  ticket	
  sales	
  
Unavailable	
  conference	
  rooms	
  
Roof	
  construction	
  
Etc.	
  
Etc.	
  
	
  

Model	
  sheet	
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Model	
  Explanation	
  

Floor	
  by	
  ;loor	
  planning	
  through	
  function	
  allocation	
  
	
  
According	
  to	
  the	
  PvE	
  an	
  allocation	
  model	
  for	
  the	
  different	
  functions	
  
within	
  the	
  stadium	
  is	
  made,	
  with	
  a	
  bandwidth	
  for	
  every	
  function	
  and	
  a	
  
preferred	
  ;loor	
  allocation.	
  

Model	
  sheet	
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Model	
  Explanation	
  

Revenues	
  from	
  fans*	
  
	
  
Ticket	
  sales	
  in	
  4	
  categories	
  
F&B	
  in	
  4	
  categories	
  
Merchandise	
  sales	
  in	
  4	
  categories	
  
Seat	
  distribution	
  in	
  4	
  categories	
  
Museum	
  revenues	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
*Of	
  which	
  a	
  percentage	
  is	
  calculated	
  as	
  pro;it	
  for	
  the	
  stadium	
  owner	
  
	
  

Model	
  sheet	
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Model	
  Explanation	
  

Revenues	
  from	
  corporate	
  clients*	
  
	
  
Business	
  seats	
  
Suites	
  
Sky	
  Boxes	
  
Hospitality	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
*Of	
  which	
  a	
  percentage	
  is	
  calculated	
  as	
  pro;it	
  for	
  the	
  stadium	
  owner	
  
	
  

Model	
  sheet	
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Model	
  Explanation	
  

Revenues	
  from	
  extra	
  events*	
  
	
  
Concerts	
  
Private	
  events	
  
Corporate	
  events	
  
Fairs	
  &	
  Exhibitions	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
*Of	
  which	
  a	
  percentage	
  is	
  calculated	
  as	
  pro;it	
  for	
  the	
  stadium	
  owner	
  
	
  

Model	
  sheet	
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Model	
  Explanation	
  

Revenues	
  from	
  other	
  sporting	
  events*	
  
	
  
Sporting	
  events,	
  for	
  which	
  the	
  stadium	
  has	
  to	
  be	
  transformed	
  to	
  a	
  
certain	
  extend.	
  Mostly	
  reserved	
  for	
  sports	
  like:	
  
	
  
	
  Rugby	
  
American	
  Football	
  
Field	
  Hockey	
  
Cricket.	
  
	
  
	
  
	
  
	
  
	
  
	
  
*Of	
  which	
  a	
  percentage	
  is	
  calculated	
  as	
  pro;it	
  for	
  the	
  stadium	
  owner	
  
	
  

Model	
  sheet	
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Model	
  Explanation	
  

Revenues	
  from	
  sponsorships	
  
	
  
Naming	
  Rights	
  
Stadium	
  sponsors	
  
Advertising	
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Operating	
  costs	
  
	
  
Taking	
  into	
  account:	
  
	
  
FTE’s	
  
PTE’s	
  
Maintenance	
  costs	
  
Cleaning	
  costs	
  
Marketing	
  costs	
  
Utility	
  costs	
  
Management	
  costs	
  
Suppliers	
  costs	
  

Model	
  sheet	
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Concluding	
  sheet	
  with	
  the	
  results	
  of	
  the	
  model	
  runs	
  
	
  
Will	
  automatically	
  display:	
  
	
  
IRR	
  
Cash	
  ;lows	
  (visualized)	
  
Total	
  ROI	
  per	
  year	
  
Function	
  allocation	
  per	
  ;loor	
  (visualized)	
  
	
  

IRR:	
  
‘The	
  interest	
  rate	
  at	
  which	
  the	
  Net	
  Present	
  Value	
  (NPV)	
  of	
  all	
  the	
  cash	
  

;lows	
  (both	
  positive	
  and	
  negative)	
  from	
  a	
  project	
  	
  
or	
  investment	
  equal	
  zero.	
  ‘	
  

	
  

Output	
  sheet	
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IRR:	
  
‘The	
  interest	
  rate	
  at	
  which	
  the	
  Net	
  Present	
  Value	
  (NPV)	
  of	
  all	
  the	
  cash	
  

;lows	
  (both	
  positive	
  and	
  negative)	
  from	
  a	
  project	
  	
  
or	
  investment	
  equal	
  zero.	
  ‘	
  

	
  
Investors	
  should	
  invest	
  in	
  projects	
  with	
  a	
  positive	
  IRR,	
  but	
  often	
  have	
  a	
  
personal	
  ‘MIRR’	
  or	
  ‘MARR’:	
  	
  
	
  
MIRR:	
  Minimal	
  Internal	
  Rate	
  of	
  Return	
  
MARR:	
  Minimum	
  Attractive	
  Rate	
  of	
  Return	
  
	
  
This	
  is	
  a	
  speci;ic	
  IRR	
  for	
  each	
  investor.	
  For	
  this	
  research,	
  the	
  MIRR	
  for	
  
all	
  investors	
  is	
  set	
  at	
  4%	
  
Model	
  outcomes	
  should	
  therefore	
  have	
  a	
  IRR	
  of	
  4%	
  or	
  higher	
  in	
  order	
  
to	
  be	
  attractive	
  for	
  the	
  investor	
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Results	
  
Amsterdam	
  ArenA	
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Capacity 	
   	
   	
   	
   	
   	
  53.346 	
  (90.000)	
  
Year	
  built 	
   	
   	
   	
   	
  1996	
  
Initial	
  construction	
  costs 	
   	
  €140	
  million	
  
	
  
	
  
Characteristics	
  
-­‐  Roof	
  
-­‐  Biggest	
  stadium	
  in	
  the	
  Netherlands	
  
-­‐  Issues	
  with	
  grass	
  growth	
  
-­‐  Issues	
  with	
  Acoustics	
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Results	
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  Arnhem	
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Capacity 	
   	
   	
   	
   	
   	
  29.600 	
  (41.000)	
  
Year	
  built 	
   	
   	
   	
   	
  1998	
  
Initial	
  construction	
  costs 	
   	
  €95	
  million	
  
	
  
	
  
Characteristics	
  
-­‐  Roof	
  
-­‐  Event	
  stadium	
  with	
  only	
  20%	
  match	
  day	
  income	
  
-­‐  Floating	
  stand	
  and	
  moveable	
  pitch	
  
-­‐  Conversion	
  time	
  of	
  6	
  hours	
  
-­‐  Subject	
  to	
  ;inancial	
  crisis	
  and	
  sold	
  to	
  private	
  investor	
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De	
  Kuip/Stadion	
  Feijenoord	
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In	
  order	
  to	
  increase	
  feasibility,	
  the	
  solution	
  space	
  of	
  the	
  model	
  had	
  to	
  
be	
  widened	
  to	
  be	
  able	
  to	
  increase	
  the	
  IRR	
  to	
  the	
  MIRR.	
  	
  
	
  
Constraints	
  on	
  the	
  following	
  subjects	
  have	
  been	
  widened:	
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Results	
  of	
  the	
  model	
  run	
  with	
  all	
  
widened	
  constraints	
  enabled	
  and	
  

maximized	
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The	
  solution	
  space	
  was	
  made	
  smaller	
  by	
  toning	
  down	
  the	
  extreme	
  
constraints	
  in	
  order	
  to	
  ;ind	
  the	
  alterations	
  that	
  have	
  to	
  be	
  made	
  to	
  the	
  
stadium	
  to	
  come	
  to	
  the	
  desired	
  MIRR	
  of	
  4%	
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Results	
  of	
  the	
  model	
  run	
  with	
  all	
  
widened	
  constraints	
  enabled	
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The	
  question	
  may	
  rise	
  why	
  the	
  initial	
  bid	
  had	
  been	
  accepted	
  since	
  it	
  
proves	
  to	
  be	
  infeasible	
  
	
  
Therefore,	
  a	
  model	
  of	
  the	
  initial	
  BAM	
  bid	
  has	
  been	
  made.	
  This	
  was	
  
done	
  to	
  see	
  why	
  the	
  contract	
  with	
  BAM	
  initially	
  had	
  been	
  accepted	
  and	
  
if	
  that	
  program	
  of	
  requirements	
  indeed	
  was	
  feasible.	
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Monte	
  Carlo	
  simulation	
  is	
  a	
  quantitative	
  risk	
  analysis	
  technique	
  in	
  
which	
  uncertain	
  inputs	
  in	
  a	
  model	
  (in	
  this	
  case	
  an	
  Excel	
  spreadsheet)	
  
are	
  represented	
  by	
  probability	
  distributions	
  instead	
  of	
  by	
  one	
  value	
  

such	
  as	
  the	
  most	
  likely	
  value.	
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Result	
  of	
  250	
  runs	
  with	
  randomly	
  chosen	
  set	
  of	
  values:	
  
	
  
40%	
  over	
  4%	
  IRR	
  
60%	
  under	
  4%	
  IRR	
  
	
  
No	
  results	
  under	
  0%	
  IRR	
  

	
  
	
  
	
  
	
  
	
  



Conclusions	
  

-­‐  A	
  (fully)	
  operating	
  tool	
  is	
  created	
  

-­‐  Decision	
  support	
  tools	
  did	
  not	
  exist	
  for	
  stadium	
  projects	
  until	
  now	
  

-­‐  The	
  tool	
  can	
  be	
  implemented	
  on	
  various	
  moments	
  in	
  the	
  design,	
  
planning	
  and	
  negotiation	
  phase	
  

-­‐  Transparency	
  in	
  all	
  stages	
  of	
  the	
  project	
  will	
  be	
  enlarged	
  

-­‐  Without	
  steering	
  for	
  certain	
  results,	
  the	
  model	
  showed	
  the	
  same	
  
issues	
  as	
  encountered	
  in	
  real	
  life	
  	
  

	
  
-­‐  The	
  model	
  is	
  inductive	
  and	
  can	
  be	
  adjusted	
  to	
  ;it	
  other	
  projects	
  
fairly	
  easily	
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Conclusions	
  

-­‐  Cash	
  ;lows	
  are	
  projected	
  30	
  years	
  into	
  the	
  future.	
  Most	
  DCF	
  models	
  
only	
  apply	
  a	
  10	
  year	
  time	
  frame,	
  but	
  stadium	
  projects	
  are	
  long-­‐term	
  
commitments	
  and	
  standard	
  DCF	
  models	
  can	
  not	
  be	
  used	
  

-­‐  The	
  model	
  is	
  fairly	
  sensitive	
  for	
  certain	
  input	
  adjustments	
  and	
  
changes	
  in	
  the	
  results	
  can	
  be	
  analyzed	
  well	
  (dual	
  value)	
  

-­‐  Results	
  of	
  the	
  two	
  other	
  cases	
  also	
  display	
  reality	
  well	
  in	
  terms	
  of	
  
feasibility,	
  revenues	
  and	
  certain	
  pitfalls	
  

-­‐  To	
  come	
  to	
  a	
  feasible	
  design	
  for	
  the	
  Feijenoord	
  stadium	
  the	
  solution	
  
space	
  had	
  to	
  be	
  enlarged	
  and	
  shrunken	
  again,	
  making	
  use	
  of	
  the	
  
capabilities	
  of	
  the	
  model	
  approach	
  

-­‐  Adjustments	
  also	
  show	
  that	
  the	
  initial	
  bid	
  of	
  BAM	
  looked	
  to	
  be	
  
feasible	
  before	
  further	
  design	
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Limitations/Further	
  Research	
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-­‐  Further	
  research	
  must	
  be	
  carried	
  out	
  to	
  increase	
  realism	
  and	
  
accurateness	
  	
  

-­‐  Availability	
  of	
  data	
  

-­‐  Limitations	
  of	
  the	
  model	
  are	
  the	
  way	
  in	
  which	
  it	
  displays	
  ownership.	
  
Only	
  one	
  method	
  is	
  incorporated	
  as	
  of	
  now	
  

-­‐  The	
  size	
  of	
  the	
  model	
  is	
  a	
  limitation.	
  Not	
  only	
  for	
  the	
  What’sBest!	
  
Plugin,	
  but	
  also	
  for	
  the	
  time	
  it	
  takes	
  to	
  ;ill	
  in	
  or	
  alter	
  the	
  model	
  once	
  
it	
  is	
  made	
  larger	
  

-­‐  The	
  types	
  of	
  input	
  are	
  limited	
  to	
  the	
  ones	
  with	
  ;inancial	
  in;luence	
  



Re;lection	
  

-­‐  Transparency	
  is	
  not	
  always	
  desirable.	
  However,	
  the	
  main	
  stakeholders	
  can	
  
bene;it	
  from	
  this	
  transparency	
  and	
  should	
  be	
  able	
  to	
  convey	
  other	
  
stakeholders.	
  

-­‐  The	
  realism	
  of	
  the	
  outcomes	
  is	
  highly	
  dependent	
  on	
  the	
  accuracy	
  and	
  
availability	
  of	
  the	
  input	
  

-­‐  Input	
  can	
  be	
  provided	
  anonymously	
  per	
  stakeholder	
  if	
  wished	
  

-­‐  	
  A	
  choice	
  in	
  the	
  way	
  the	
  model	
  incorporates	
  certain	
  ;inancial	
  structures	
  
within	
  the	
  organization	
  is	
  desirable	
  

-­‐  The	
  choice	
  for	
  the	
  4%	
  MIRR	
  stays	
  arbitrary,	
  but	
  this	
  percentage	
  had	
  to	
  be	
  
determined	
  for	
  the	
  sake	
  of	
  the	
  research.	
  However,	
  other	
  MIRR	
  goals	
  can	
  be	
  
set	
  accordingly	
  

-­‐  Other	
  con;igurations	
  of	
  the	
  stadium	
  could	
  also	
  lead	
  to	
  a	
  feasible	
  design	
  
solution,	
  besides	
  the	
  one	
  proposed	
  in	
  the	
  report	
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