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Motivation

- High interest in sports in general
- High interest in real estate

vy

‘Stadiums are sports’ real estate’



Sports trends
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1(I)  RealMadrid €518.9m (512.6) 11(12) BorussiaDortmund €256.2m (196.7)
2(2) FCBarcelona €482.6m (483) 12(9) Liverpool €240.6m (233.2)
3(4) BayernMunich €431.2m (368.4) 13(15) Schalke 04 €198.2m (174.5) |
4(3) ManchesterUnited €423.8m (395.9) ‘ 14(14) TottenhamHotspur €172m  (178.2)
5(10) PSG €398.8m (220.5) 15(1) Internazionale €168.8m (200.6)
6(7) Manchester City €316.2m (285.6) tad: 16(19) Galatasaray €157m (129.7)
7(5) Chelsea €303.4m (3226) ©a n 17(20) Hamburger SV €135.4m (121.1)
8(6) Arsenal €284.3m (290.3) 18(n) Fenerbahge €126.4m (103.2)
9(13) Juventus €272.4m (195.4)  ~ 19(n) ASRoma €124.4m (115.9)
10(8) ACMilan €263.5m (256.9]% 20(n) AtléticodeMadrid €120m (107.9)

- Vastly improved financial structure L v
- Significant rise in available financial revenues " \

-



Sports trends

TOP 10 BIGGEST SPENDING CLUBS

) 10 biggest spending clubs in the summer transfer r

o Barcelona

& M €153.0m © .o

. Liverpool

() I €131.0m o e teag

. Real Madrid

(o) N €120.0m O v
. Altetico Madrid

() €101.5m @

— Chelsea

A €93.5m = Fremier League



Sports trends

Premier League lands £3bn TV rights
bonanza from Sky and BT

New entrant BT to launch sports channel, as Premier League
hails 71% income boost from live TV rights auction

Owen Gibson
/ /en_g Follow ardian_sport
an, Wednesday 13 June 2012 19.30 BST

(&) Jump to comments (294)

ing climax that helped




Sports trends




Sports trends

€93 Million

€106 Million

€89 Million




Sports trends

Invested Money




Sports trends

Rapidly growing finances in sports
industry has effects on stadiums:

Stadium expansions/renovations are
needed

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

Growing interest from private
investment parties in stadium projects

10



Sports trends

Shift from

Municipality

11



Sports trends

Shift from

Municipality
Social point of view
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Shift from

Sports trends
Municipality
Social point of view
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Sports trends

Match Days



Sports trends

Concerts €
Events 3
Meetings 3
Other 3
Match Days £+

tE€£ e
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Y
“Municipalities won’t contribute to stadiums a
investors cannot realize a high enough Return C
due to a lack of flexibility and the monofunctior
stadiums ” '



“How can a decision support model contribute
return on investment, based on the lay-out of

Decision support model:

Return on Investment:
Lay-out:

Flexible:
Multifunctional:
Sports Stadium:

Feasibility:

The design of the stadium, on different levels of scale .'-‘ ~
~

The ability to adapt to changes, in this case multiple e
The ability to host different types of events v

\'
A large structure for open-air sports or entertainment | - \

' L as iy g\~ \ \\

The determination as to whether the assigned tasks could be acco;n'bl'ished by \' / :
using available resources ’H '
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History of stadium design

Originates in ancient Greece

Evolves into the stadiums that we know now throu
different configurations and stereotypes |

Middle Ages

18



Ownership situations

Big Five competitions
(Eng, Esp, Fr, Ge, It)
working towards private
ownership

England as an example

Dutch market above
average

19



FIFA/UEFA

Very strictly requlated

Specific stadium

demands for organizing

international matches



Research Fields

Design and Decision Systems

Used to accommodate the lack of decision sy:
usage in the field of stadium design

Building Economics

21



Design and Decision Systems

Mathematical Decision Modeling

Part of Operations Research

‘The application of scientific method by interd
problems involving the control of organized (
systems so as to provide solutions which best serv

the organization as a whole’. (Ackoff, : N .,/:‘ \
k- ¢ .
p AN 2N
¢ \\/\\ .
R 5
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Design and Decision Systems

Mathematical Decision Modeling

Part of Operations Research

‘The application of scientific method by interd
problems involving the control of organized (
systems so as to provide solutions which best sel

the organization as a whole’. (Ackoff; 1¢ ~."/\‘\\
Or ' . ~
/ /( \M i
U= f(xy) AVIN
v W\
U=  Utility R < .
F=  Function WARE L i £ / \ S
X=  Controllable Variables \ N NA 4
Y= Incontrollable Variables £ 174 ;
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Method: Optimization process
Program: Microsoft Excel
Tool: ‘What’sBest!’ plugin

‘The What'sBest! Plugin What'sBest! is an a
to build large scale optimization models in
spreadsheet.”

24



What's Best!

Excel Plugin

The What'sBest! model operates according to
formula, the ABC, which stands for Adjustc
Constraints. The model creation follown

25



What's Best!

Excel Plugin

The What'sBest! model operates according to
formula, the ABC, which stands for Adjustc
Constraints. The model creation follown

Identify Adjustable Cells

26



What's Best!

Excel Plugin

The What’sBest! model operates according to
formula, the ABC, which stands for Adjusta
Constraints. The model creation folloy

Identify Adjustable Cells D !
Define Best (Optimal solution i 8 /./‘\ Y
N2
' \/ 0
Iy \\
¥
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What's Best!

Excel Plugin

The What'sBest! model operates according to.
formula, the ABC, which stands for Adjusta
Constraints. The model creation follow.

Identify Adjustable Cells 3
Define Best (Optimal solution in.
Specify Constraints (Define the solution s

28



What's Best!

A B C D

1 | Endogenous Variables Type 1l Type?2
2 |Outcome 6 4

Objective Function (Return in €) 2.5 15 |21 |

Required Available i
Max. Area 14
Max. Time 16
Max. Costs
Adjustable Cells .
r
[ -

29



What's Best!

A B C D E
1 | Endogenous Variables Type 1l Type?2
2 |Outcome 6 4
Objective Function (Return in €) : 15 |21 |
Required Available -.;
Max. Area 14
Max. Time 16
Max. Costs \
’ \ ! //‘ .
‘Best’ cell .
4
[ 4 b
Return in €: Type 1 generates 2.5 and Type 2 generates 1.5 return ./

30



What's Best!

A B C D

1 | Endogenous Variables Type 1l Type?2
2 |Outcome 6 4

Objective Function (Return in €) 2.5 15 |21 |

Required Available -.;
Max. Area 14
Max. Time 16
Max. Costs \
’ \ ! //‘ .
Constraints ~
4
’ -
The program will try to find the optimal solution within the b 4

defined solution space (Area, Time, Costs)

31



What's Best!

Ry
The developed model follows the same structure

This example had:

2 adjustable cells
3 Constraints

The developed model has:

200+ adjustable cells
300+ constraints

32



‘De Kuip’

Feijenoord stadium

33



Chosen because of:
Proximity to Delft

One of the biggest stadiums in The Netherlands

34
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Feijenoord stadium ‘De Kuip’
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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

40



Ip

Feijenoord stadium ‘De Ku
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Adjusted Research Strategy

Result of high amount of sensitive financial in i.?‘i

New strategy:
Two extra case studies

- The Amsterdam ArenA
- The GelreDome

Used for:

- Comparison
- Data enrichment

43



Model characteristics

Input sheet with all constraints
Model sheet with the What’sBest! Model J

| &
Output sheet with the visualized result

44



Input sheet

Constraints in different categories:

General Stadium Finan

Spectators Corporate Cli | v
Events Sporting Ev
Other Commercial Lease of comn SN
Sponsors FIFA/UEFA reg \’{ < ‘
Operating Costs Facilities "o '\\
Phasing { "//‘\ ’N\
: '\\/\" .

v \

\'

| 4 5 ® N,

*All constraints are connected to the different stakeholders within the
project W45



Input sheet

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 e i-46



Input sheet

NGO NEETTTESSSSSESESSN

R R R R R R R R R R

EERRRERRR Y YRR R R R

R 1 11T
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Model sheet

Based on the input the model is programmed té 3'
for the stadium owner, whilst complying to all

The model is capable of determining the ROI, in'

Phasing over 30 years
Revenue reduction - e
Floor by floor planning through function allocati
Revenues from fans g

: S
Revenues from corporate clients b\ 23
Revenues from extra events AVAL

Revenues from other sporting events
Revenues from sponsorships R e
Operating costs sl | AN S

48



Model sheet

Revenue Reduction
Loss of profit due to various reasons, like:

Decrease in ticket sales
Unavailable conference rooms
Roof construction

Etc.

Etc.

49



Model sheet RS S ST

‘o

Floor by floor planning through function allocation:

According to the PvE an allocation model for the dij
within the stadium is made, with a bandwidth for é
preferred floor allocation.

Function Distribution
1600000

Ground floor
st floor

2nd floor
3rd Hoor

4th floor

5th floor
Total

Isq.m

ommercia

Ground floor
st floor

2nd floor
3rd floor

4th floor

5th floor
Total

#sq.m

50



Model sheet

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

STADIUM MODEL INPUT SHEET
General Stadium financing Spectators Corporate Clients Events
t

*Of which a percentage is calculated as profit for the stadium owner

51



Model sheet

Revenues from corporate clients*

Business seats
Suites

Sky Boxes
Hospitality

STADIUM MODEL INPUT SHEET
Spectators

Parking pp.m

*Of which a percentage is calculated as profit for the stadium owner
52



Model sheet

Revenues from extra events*

Concerts

Private events
Corporate events
Fairs & Exhibitions

STADIUM MODEL INPUT SHEET
General i Spectators Corporate

Parking p.p

*Of which a percentage is calculated as profit for the stadium owner
53



Model sheet

Revenues from other sporting events*

Sporting events, for which the stadium has to be tre
certain extend. Mostly reserved for sports like:

Rugby
American Football

Field Hockey
Cricket.

FIFAIUEFA Reg ns

*Of which a percentage is calculated as profit for the stadium owner

54



Model sheet

Revenues from sponsorships

Naming Rights
Stadium sponsors
Advertising

Sporting Events Other Commercial Lease of Commercial Area Sponsors FIFAIUEF A Regulations
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Model sheet

Operating costs
Taking into account:

FTE’s

PTE’s
Maintenance costs
Cleaning costs
Marketing costs
Utility costs
Management costs
Suppliers costs

56



Output sheet

Concluding sheet with the results of the model
Will automatically display:

IRR

Cash flows (visualized)
Total ROI per year -
Function allocation per floor (visualized) 8

IRR:

‘The interest rate at which the Net Present Valy_‘,f_«j
flows (both positive and negative) from

or investment equal zero. ©

57



Output sheet

IRR: 7.

‘The interest rate at which the Net Present Value
flows (both positive and negative) fror

or investment equal zero.

Investors should invest in projects with a pos
personal ‘MIRR’ or ‘MARR’:

MIRR: Minimal Internal Rate of Return TN 2

MARR: Minimum Attractive Rate of Return \\' & | R
AV

This is a specific IRR for each investor. For this research the ¥ \\

all investors is set at 4% £ ', 1N

Model outcomes should therefore have a IRR of 4% or hlgher in order A
to be attractive for the investor g

58



2nd Floor
5th Floor

Net Income per year
1st Floor
4th Floor

Ground Floor
3rd Floor

Output sheet



Amsterdam ArenA

Capacity 53.346  (90.
Year built 1996 3
Initial construction costs €140 million

Characteristics

- Roof

- Biggest stadium in the Netherlands
- Issues with grass growth

- Issues with Acoustics

0]



Amsterdam ArenA

Initial investment

Netincome year 1

Netincome year 2

Net income year 3

Netincome year 4

Netincome year5s

Netincome year &

Netincome year?

Netinc years

arg9

year 10

year1l

arl2

year13

year 14

eyear 15

ear 16

Netinco year 17
Netinco
Netinco

Netinco
Netinco
Result

Total Revenues

Net Income per year




GelreDome Arnhem LR
P %, S
. 4 'se

Capacity 29.600 (41.(

Year built 1998 "

Initial construction costs €95 million

Characteristics

- Roof 3 \

- Event stadium with only 20% match day
- Floating stand and moveable pitch

- Conversion time of 6 hours ¥
- Subject to financial crisis and sold to private investc

:“

62



GelreDome Arnhem

Initial inves

tment

Netincomeyearl

Netincome yea

Netincome
Netincome

Netinco
Netinco
Netinco

tincome
Netincome
Netincome
Netincome
Netincome
Netincome

tincome

Netincome
Netincome
Net income

Result

yearg
year3d
gar 10
year 11
year12

aril3
year 14
year 15

arlg
year17

year 12

year 21

yea

year 24

yea

year 28
yes

year 30

-55.000.000

Total Revenues

Net Income per year




Ground Floor 1st Floor 2nd Foor
Initial investment

Netincomeyearl
Netincome year 2
Netincome year 3
Netincome year 4 07 2 .
Netincome year 5

Netincomeyear & 6 . /
Netincomeyear 7 . 201. .
Netincome year 8 . )

Netincomeyear 2

Net income year 10

Netincome year 11

Net income year 12 3rd Floor 4th Floor 5th Floor
Netincome year 13

Netincome year 14

Metincome year 15

Net income year 16

MNetincome year 17

Net income year 18

Net income year 13

Metincome year 20

Netincome year 21

Netincome year 22

Netincome year 23

Net income year 24

MNetincome year 25

Net income year 2

Netincome year 2

Netincome year 28 16.634.117

Net income year 29 16.655.869 16.655.865
Netincome year 30 16.657.116 16.657.116
Result

Net Income per year




De Kuip/Stadion Feijenoord

In order to increase feasibility, the solution spc

be widened to be able to increase the IRR to t 1

Ly

Constraints on the following subjects have been

65



Total Revenues
Initial investment
Netincome year 1
Net income year 2
Net income year
Net income year
Net income year
Net income year
Netincome year 7
Net income year &
tincome year 9
Netincome year 10
Net income year ]
Net income year 1
Netincome year 13
Net income year 14
Netincome year 15
Net income year 16
Netincome year 17
Net income year 18
Netincome year 13
Net income year 20
Net income year
Net income year
Net income year
Netincome yea
Net income yea
tincome year
Net income yea
Net income year

W W W W N R

Net income year

WO

w

Net income year 30

t Income per year




De Kuip/Stadion Feijenoord

The solution space was made smaller by tonin
constraints in order to find the alterations that

stadium to come to the desired MIRR of 4%

)



Initial investment
Net income yea

Net income year 2
Net income year 3
Netincome year 4
Netincome year 5
Netincome year &
Net income year 7
Netincome year 8
Netincome year g
Net income year 10
Netincome year 11
Net income year 12
Netincome year 13
Net income year 14
Netincome year 15
Netincome year 16
Netincome year 17
Netincome year 18
Netincome year 13
Netincome year 20
Netincome year 21
Netincome year 22
Net income year 2
Net income year 24
Net income year 25
Net income year 26
Net income year 2
Netincome year 2.
Net income year 2

Net income year 30

Net Income per year




De Kuip/Stadion Feijenoord

The question may rise why the initial bid had [
proves to be infeasible o

Therefore, a model of the initial BAM bid has bee
done to see why the contract with BAM initial.'
if that program of requirements indeed was fi




Monte Carlo Simulation

Monte Carlo simulation is a quantitative risk
which uncertain inputs in a model (in this case
are represented by probability distributions ins

such as the most likely valui

70



Monte Carlo Simulation

Result of 250 runs with randomly chosen set of va ,‘_;‘

40% over 4% IRR
60% under 4% IRR

No results under 0% IRR
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Conclusions

- A (fully) operating tool is created

- Without steering for certain results, the model s
issues as encountered in real life

- The model is inductive and can be adjusted to fit oth
fairly easily '

7 e
A
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Conclusions

h' \' o N
- To come to a feasible design for the Feijenoord stadiun ) \_/\‘ R
space had to be enlarged and shrunken again, making use of t ¥ \\
capabilities of the model approach b i | RN

- Adjustments also show that the initial bid of BAM looked to be ¢
feasible before further design |\

73



Limitations/Further Research

- Further research must be carried out to increc
accurateness B

- Availability of data

- Limitations of the model are the way in wh
Only one method is incorporated as of now

- The size of the model is a limitation. Not only f oy S N
A : . 7 ’ \
Plugin, but also for the time it takes to fill in o b\ >
it is made larger ' \.,/\‘ X
L4 \
33 \ '
. . . . o . "
- The types of input are limited to the ones with fmanAc,la TN

74



Reflection

- Transparency is not always desirable. However, th':
benefit from this transparency and should be able to
stakeholders.

- The realism of the outcomes is highly dependent on
availability of the input |

- Input can be provided anonymously per stake,k Ide

- A choice in the way the model incorporates certain Ry
within the organization is desirable 2 hN ( /(/ \\ Sa o
et | J . Sid
': ar /\s
- The choice for the 4% MIRR stays arbitrary, but this percentag " \ A
determined for the sake of the research. However, other MIRR gc als ¢ Y \,
set accordingly Ao ot AP

- Other configurations of the stadium could also lead to a feasible design

solution, besides the one proposed in the report
75
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