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Abstract

This study is on the development of a System Dynamics Model for business feasibility analysis of an apartment
house development project. In this study, we analyzed other apartment development projects and research projects, and
identified the cash flow items, which consist of revenue and expenditure items. In addition, we made efforts to find the
influence relationship among these using the system thinking method and developed a system dynamics model. In order
to test the model, a case study was conducted in which it was applied to an apartment development project. Vensim,
a System Dynamics Modeling and simulation software package was used to analyze and test the model. The model
suggested in this study can help a developer to make decisions on project financing at the initial stage of an apartment

house development project.
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Table 1. Literature review

Existing research literature

Kim and )
Moon(7] System Dynamics
Jeong et Building process model feasibility analysis
al[1] in an apartment housing development
A study on feasibility analysis of
Kim[2] apartment project focused on the
influence of characteristic of planning
Domestic A study on thel sensitivity arjalysis of
Jeong[3] financial analysis on profits in apartment
housing development
A study on the cost estimation model in
Choil4] the preliminary study phase for apartment
housing projects
Cost benefit analysis of apartment
Kim([5] development project using system
dynamics
A Hedonic of Prices and Assessements
Berry and for Single-Family Homes : Does the
Bednarz(8] Assessor Follow the Market or the
Market Follow the Assessor?
Richardson(d] Residential Property Values, the CBD,

Overseas Radzicki and
Trees [10]

Love et
alf11]

and Multiple Nodes : Future Analysis

A System Dynamics Approach to
Sustainable Cities

Using System Dynamics to Better
Understand Change and Rework in
Constrution Project Management System’,
International Jounal of Project
Management
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Dynamic thinking

Feedback thinking |« |Operationalthinking

Figure 1. Characteristics of the system thinking
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Business planning
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Business promotion
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occurrence

Figure 2. The Structure of real estate development project
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Table 2. Selected items from the result of financial analysis

Expgndltur Details
e item
Land costs Land purchase cost
Direct costs Construction, Civil work, Landscaping cost
Service Design cost, Supervision cost
costs
Appurtenant Demolition cost, Public facility installation cost,
work costs Artwork installation cost
Model M/H Land rental cost, M/H Construction cost,
house and M/H Operating cost, Advertising costs, Sale
sales costs service fee, Sold guarantee fee
Finance Project financing cost, Project Financing
costs interest, Intermediate payment interest
Comprehensive Land Tax, Conservation
registration fee, Development impact fee,
Taxes School land fee, Farmland conversion fees,
Replacement farmland fee, Charge to
conversion of forest lan, Substitute
afforestation cost
Others Contingency allowances, General administrative
cost
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Table 3. Summary of interviews

Contents
Date May, August 2010
Research methods Interviews, e—mail
Occupant 63/120
Target 1st(93/155) Developer 30/35
2st(35/36) Developer 35/36
Ist Occupant 52.5%
Participation rate Developer 85.7%
2st Developer 97.2%
Response rate 67%
Table 404 Hzo] HIGEAE 9l AAHE d&5a 5
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Table 4. Major Influential factors derived from interviews

Item Details Major influencing factors
position and Around amenities,
lgggg Land Cpousrtchase Estimated land price, Ease of
project approval
- Unit quantity, Unit finish level,
Construction cost Contractor brands
Direct o Project scale, Land Area,
COStS Civil work cost Basement and’ ground roorS
Geological surveys
Landscaping Project scale, The type and
cost quantity of trees
; Total square, Difficulty of
_ Design cost building, Land type
Service
costs o The form and scope of
Supervision cost supervision_work, Contractor
cost, Project scale
- Demolition total square, Use of
Demolition cost demolition buildings, Floors of
demolished buildings
Qﬁfwgerﬂ _Public_facility Public Facilities Infrastructure,
costs installation cost Unit quantity
Local government ordinance
Artwork AT
; : The purpose of the building,
installation cost Standard cost, Total square
M/H Land rental Model House land site, Land
cost Area, Around the price 'of land
- Model house construction area,
M/H ngssttructlon Unit number three according to
the Size, Project scale
Model M/H Operating Model house construction area,
th(Sje cost Number of sales persons
sales o Form of advertising, The
costs Advertising costs frequency of advernsmg
Advertising medium awareness
Sale service fee Project Area %TZde position, Sale
Sold guarantee sales account, Contractor
ees brands
Project financing The early input costs, Total
cost cost, Project financing interest
Finance Project financing Project financing cost, Interest
costs interest rate
Intermediate Limit of no interest loans, The

payment interest

interest rate on credit rating
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Figure 3. The basic model structure
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Figure 4. Direct costs stock and flow diagram
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Land type

Difficulty of Total square

building
Design cost Construction
period

Construction
progress

e i |
ompleted aniouwt

of monthly

7
Estimated
Service cost

__———— ™ Supervision cost
Project scale

Contractor cost

The form and scope of
supervision work

Figure 5. Service Costs Stock and Flow Diagram
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Appurtenant work
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direct cost cost
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Public Faclties Public facility -
Infrastructure installation cost
Use of demolition
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Figure 6. Appurtenant work cost stock and flow diagram
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Figure 7. Stock and fow diagram of model-house and sales
cost
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Figure 8. Stock and flow diagram of financial cost
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Table 5. Logical model

Variables Modeling Logic
TRANSIT TIME 1
INFLOW LIMIT INT
NPV : Cost NPV:C(t-dt)+change in NPV+dt
chﬁgs?cin total costxdiscount factor
NPV:Benefit NPV:B(t-dt)+change in NPVxdt
change in NPV:B benefit costrdiscount factor
NPV value NPV:B-NPV:C
BC ratio value IF(Time>=5)Then(NPV:B/NPV:C)ELSE(0)
benefit: sales IF(Time>=5)Then(sales)ELSE(0)
discount factor 1/(1+discount rate) " (Time-Start time)
discount rate 0.1
total cost IF(Time>=01)Then(Planning cobstruction
cost)ELSE(0)
Planning

) indirect cost+direct cost+rest expensive
construction cost

Planning cost design cost+M/H cose+supervision cost
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Table 6. Case project overview

Distinction Case

Construction title Tong-yeong OO apartment

project
Land area 16,341
Total square 42.014.50
Unit 941

The total amount of

) About 180 billion won
business
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Figure 9. Comparison of actual direct cost and simulation
result
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Figure 10. Comparison of actual engineering cost and
simulation result
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Figure 11. Comparison of actual appurtenant work cost and
simulation result
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Figure 12. Comparison of actual M/H cost and simulation result

414 F5v %

8] digh AlEYeld Aak= Figure 137} gt
o] tigt A0S PROIRE E3I5H AA|
| 2509 4,4807HS 7|02 o|Foizl A} PFHIE A
o FAF 2= 10700l 1470 LA o] LRpo] B Akt
k= 235 Holal §lon PROJAFRS] Ak FAl 214
oF 34 1074 setoll 5 Aeksls AoR AAsiglth
o] A} MA| ZRAEo|A= PROJAE 1370Y 52t 4%
atgot AlEglold Aaollas 107hEol| 25 AJ2ksk=

o

r

2
[e)
L
L
L

Ol



AIE LElo], PR oAHEZollA 378 -s3te] PF oft
of izt Ae= &Y & e Aoz FAEY. B3 ol
oA meshes R ulg B ARl of Higt AlEFe]
Ao & = l5zo] oltE &4 A 2R 127) gl

B b} Stk 7S Hew g

Q)
=
_]

L] Grap

Figure 13. Comparison of Actual Financial Cost and Simulation
Result

4.2 NEHO|M Zzt0 Chet ~H

Table 7& Al RAE ] ulgEA o] Aol
A, ek TeHlg W o] L AEgeld 2
T} Ao ML Aog Haw]  gou] | Hiof Fap]
o dfeir= AEElold ATl ARl ZRAEA 2EE
Zowct o] &5 Zoz HAElgr)

3
23

Table 7. Simulation results of the case study

unit = million won
Category Ca_se Simulation COSF Error rate
project comparison
Land costs 21,322 21,322 - -
Direct cost 117,640 100,000 17,640 -15%
Service 6,267 6,300 +33 +0.5%
costs
Appurtenant, ;g7 3,000 + 513 +20%
work costs
Model house
and sales 8,282 8,000 282 -34%
costs
Finance 5448 25448 - -
costs
Total 181,446 164,070 17,376 -9.6%
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