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ABSTRACT 

While the market of high-class apartment in Vietnam remains rather „quiet‟, the 

medium and low-price apartment segments are attracting investors‟ interest and 

becoming scarce because the demand is growing faster than the supply 

(VietRees,2009). Moreover, apartments for low-income people draw the attention 

of more buyers due to reasonable price matching their affordability. 

Investors in Vietnam have begun to re-consider the market and found out a great 

demand for accommodation from low-income population. Most of them are from 

different provinces in Ho Chi Minh City (HCMC) so they don‟t have proper 

houses. According to a recent statistics, more than 80% of HCMC citizens in the 

age range from 18 to 35 have to live with their family; more than 90% of the 

immigrated young people have to live in rented houses; more than 30% of the 

total number of families have to live in houses of less than 36m2; thousands of 

families have to live in houses below minimum standards (Xay Dung, 2009). 

Most of the rest have to rent houses with very poor living conditions. Especially, 

the majority of Vietnam populations who are young, dynamic and usually rush to 

big cities for jobs having high demand to own an apartment even when they are 

still single. Hence, we can see that the housing market for low-income earners is 

full of potential and quite attractive. 
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By modeling main risk factors in Monte-Carlo simulation on financial 

performance of the project in HCMC, the findings demonstrate that the  period of 

loan and apartment selling price (positive risk factors) make financial 

performance of the project increase faster than other risk factors (including 

inflation rate) that decrease the profit of the project. Besides policies and flexible 

financial systems, risk management should be implemented regularly to control 

these risk factors from the beginning to the end of the project. Therefore, I could 

support the entrepreneurs to plan economic strategy specifically and effectively 

such as recommending how to make both state-owned and private projects 

successful and create profits for investors at an acceptable degree of risks as well 

as how to bring accommodation to low-income people with reasonable prices.  

 

The project will provide accommodations for approximately 2000 people. This 

number may not be large enough to create a significant social impact. However, if 

this business model and my research bring to good result, making benefits for its 

inhabitants and profits for the investors, it can be multiplied in larger scale and 

scope, hence creating more practical socio-economic benefits. It can be said that 

this project is the seed, laying premises for bigger project afterwards.  

 

For these reasons, I hope that this study is useful not only to investors, 

researchers, and low-income people in Vietnam but also to those in Sweden. 

 

Keyword: Monte Carlo, financial performance, risk management, 

    low-income people, low-income housing.  
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CHAPTER 1     

             INTRODUCTION OF THE STUDY 

 

1.1. Background of the study 

Vietnam is congratulated on its entry into the middle-income categories. 

Vietnam accompanied with many other Asian countries are strengthening 

their positions in the global economy. Over the past ten years, the country 

has achieved the annual growth rate of 7.26 percent, while its poverty rate 

decreased from 58 percent in 1993 to less than 10 percent in 2010, according 

to ADB President Haruhiko Kuroda and Prime Minister Nguyen Tan Dung 

at the 44
th

 Asian Development Bank‟s (ADB) meeting in Hanoi from May 

03 to May 06,2011. Moreover, low-income people constitute the majority of 

the labor force in principal economic sections of the whole country, 

contribute partly to the sustainable development of our society.   

Nowadays, housing demand of low-income people grows quickly. Therefore, 

meanwhile selling prices, profits and risks are investors‟ top interests, 

investors and entrepreneurs need to pay attention to the demand and payment 

ability of low-income people. The thesis on the subject of “Modeling 

financial risk: Applying Monte-Carlo simulation to apartment project of 

low-income people” is carried out when the residents and entrepreneurs of 

Ho Chi Minh City (HCMC) in particular and all over Vietnam in general are 

receiving the maximum support from the Government Bodies of Vietnam 

with their proper mechanism and policy. Moreover, the impact of the global 

economic crisis in 2008 forces entrepreneurs to apply the process of risk 

management.  
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1.2. Objective of the study  

The thesis analyzes the situation of residential areas and apartments for low-

income people in HCMC and find out about the difficulties of entrepreneurs 

and experts in construction industry. It aims at assessing the influence of 

critical risk factors that decreases the projects‟ profits.  

By modeling main risk factors in Monte-Carlo simulation on financial 

performance of the project in Vietnam: The Long Thoi apartments for low-

income people invested by Hoa Binh Corporation in Nha Be district, I could 

support the entrepreneurs to plan economic strategy specifically and 

effectively. 

 

1.3. Expected contribution  

The conclusions are drawn from the data and scientific research on the 

results of author‟s surveys of entrepreneurs‟ and experts‟ opinions. 

Moreover, the conclusions base on the studying of the risk factors that 

affects greatly on such units as: investors, contractors, related departments, 

and boards or agencies. 

The conclusions mostly focus on how to make both state-owned and private 

projects successful and create profits for investors at an acceptable degree of 

risks as well as how to bring accommodation to low-income people with 

reasonable prices. 

Hopefully, this thesis aims my efforts at attracting all economic sectors to 

invest more enthusiastically in apartments for low-income people, in order to 

help them to have a stable life and to improve their quality of  life . 
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                                 Figure 1.1: The study framework 
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CHAPTER 2    

BACKGROUND 

This purpose of this chapter is to present the previous studies, background of  

a clear definition of low-income people in EU and Vietnam; policy and 

overview of the low-income housing development in VietNam as well as  a 

co-op living programme between the Vietnam Co-operative Alliance and 

Swedish partners. 

2.1  Definition of low-income people 

Low income people can be used as an common term to describe situations 

where people lack many of the opportunities that are available to the average 

citizen or lack of a place to live. It might be used to describe „poverty‟, 

excluding other factors associated with social exclusion and disadvantage. 

 

Low income people in VietNam are earners  that  have incomes lower 

asymptotic than the average level of social income and they are relatively 

stable income. Their accumulation rate of income is is too low (only about 7-

10% of income) to buy a proper apartments. Most of low-income people live 

in houses which they have poor conditions, and the average area is only about 

5m2/person in VietNam (Do The Dang,2003).  

 

The measure of poverty used is the proportion of households below 60 per 

cent of the UK median net equivalised household income after housing costs. 

The concept in UK and America gives us a clear definition of low-income 

people. It is the same concept as that used in the Households Below Average 
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Income data (HBAI) estimates, published by the Department for Work and 

Pensions (DWP), which uses the UK median. For 2007/08 the HBAI report 

specified the income threshold for a household defined as living in poverty 

was below £199 per week after housing costs for a couple with no 

children.This was the threshold used to define a household in poverty (Robert 

Fry, 2010). 

   

In America, affordable housing defines 30% of household income as the upper 

limit of affordability - the Housing and Urban-Rural Recovery Act of 1983 

made the 30% of income standard applicable to all current rental housing 

assistance programs).  A 2006 study of the National Low Income Housing 

Coalition found that there are roughly nine million renter households  who pay 

half or more of their income for housing and 99% of them are considered low 

income people (National Low Income Housing Coalition , 2006) 

 

2.2  Previous studies of low-income people in European Union            

and Singapore 

The European Community Household Panel Survey compares the proportions 

of people on low incomes in each European Union (EU) member state. 

Overall, Eurostat estimates that 17 per cent of EU households had incomes 

below 60 per cent of the EU median equivalised disposable income in 2000. 

However, only 1 per cent of households in Luxembourg, which had the 

highest GDP per head in the EU, fell below this income threshold compared 

with 49 per cent of households in Portugal and 41 per cent in Greece. 

Moreover, in the Sweden, 14 per cent of households who had incomes below 

60 per cent of the EU median equivalised disposable income in 2000 is lower 

than 17 per cent of EU. (Social Trends 34, 2000).   
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  Percentages 

Luxembourg 1 

Denmark 5 

Austria 6 

Germany 7 

Netherlands 8 

Belgium 9 

France 14 

Sweden 14 

United 

Kingdom 15 

Finland 16 

Italy 24 

Ireland 25 

Spain 32 

Greece 41 

Portugal 49 

  EU average 17 

     

Figure 2.1: Percentage of people with incomes (Equivalised disposable 

income in each country) below 60 per cent of the EU median: EU comparison, 

2000.Source: European Community Household Panel, Eurostat) 
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Lily Wong, Deputy Director of Policy in the Housing Development Agency in 

Singapore (HDB), pointed out that the Agency was found to focus on 

providing low cost housing for the majority of low-income people.  National 

Center Savings support them by leading the direct recruitment of 

labor organizations to contribute 13% and employees to contribute 20% 

of monthly salary. It pays the interest rate of saving which equals 

interest rate of  banks,  and uses the savings to buy affording houses for them. 

Until 2004, Singapore Government has allowed private enterprises to 

participate in developing social housing projects. Of course, they  must 

 ensure quality standards and sell at the prices as well as HDB flats 

(Vietnamnet Website, 01/08/2009).  

 

2.3  Low-income housing development in VietNam 

2.3.1 Policy of the Government in VietNam 

According to the incentive policy of the Viet Nam Government for investors in 

low-income housing, which took effect in June 2009, investors will enjoy 

exemptions on value-added taxes (VAT) and land-use or land-lease charges. 

The normal corporate income-tax rate is 25 per cent.Those who invest in 

housing projects for low-income earners will also receive exemption from a 

corporate income-tax for the first four years, and a 50 per cent discount in 

corporate income tax  for the next five years. After this period, corporate 

income tax will be only 10 per cent. Under the Government's policy, investors 

are also eligible for low-interest loans, loans from localities' Housing 

Development Funds and cleared plots of land.The proportion of housing area 

on the project sites has been increased by 1.5 times more than what is allowed 

by current regulations. 
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Figure 2.2: The teacher for HIV-positive pupils would be 

supported from incentive policy of the Government. 

(Source: Nguyen A exhibit “They live like that”) 

 

   Previously, Government Resolution 18 (Government Resolution 

No.18/2009/ND-CP, 2009)  regulated that housing for those with no homes or 

those occupying an average area of under 5 square metre per person would 

qualify for low-income urban houses. Local department will define low-

income earners with above conditions, then invetstors will choose people who 

are also eligible for Government Resolution. According to a new draft plan in 

2011 covering the period from 2011 to 2020, families of State employees 

presently occupying an average house area of more than 5 square metre  per 

person can now be eligible to buy a low-income house (Viet Nam News, 

10/2/2011). 
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Figure 2.3: A young couple in “Love and shine” (Source: 

Nguyen A exhibit “They live like that”)   

 

2.3.2 Overview of the low-income housing development in VietNam:   

After one year of the Government's programme to build low- income houses, 

37 projects nationwide have started, with a total investment of VND3.6 trillion 

(120.5 million Euros, exchange rate in http://www.vietcombank.com.vn/ on 11 

May 2011: 1Euro=29,882 VND) and total floor space of 750,000 square 

metres.These projects will provide living space for a total of 64,000 

households (VietnamPlus,2011).  

http://www.vietcombank.com.vn/
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Figure 2.4 :Viglacera company used contructrion materials for low-

income workers in Yen Phong industrial area.   

With Swedish support, the Vietnam Co-operative Alliance (VCA) has 

launched a co-op living programme for low-income earners in Vietnam's major 

cities. Several Swedish partners in the programme are the Swedish Co-op 

Centre, KF project centre, the HSB and Riksbyggen housing co-operative 

alliance which signed an agreement with the VCA . (Theis Broegger,2007)   
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2.3.3 Overview of the policy and low-income housing development in       

Ho Chi Minh City  

   Ho Chi Minh City will establish an agency to manage low-income earners 

housing development.The new agency would raise funds for low-income 

people housing and provide them proper housing. The city encourages the 

private enterprises to invest in low-income housing and support low-income 

earners through its fund (Viet Nam News, 6/5/2011). 

 

  Figure 2.5  Apartments in Tan Binh industrial area Tay Thanh ward, 

Tan Phu district, HCMC for low-income workers.  

 

   In Ho Chi Minh City (HCMC), 200,000 workers at industrial and export 

processing zones, 11,000 State employees, and over 1.5 million migrants need 

proper housing . Pham Si Liem, deputy chairman of the Viet Nam Federation 

of Civil Engineering Associations, said that "creating conditions for buyers 

will accelerate house demand; then the market will itself increase the supply". 

Therefore, HCM City‟s Housing Development Fund has a programme to 

provide home loans for low-income earners. Moreover, the maximum amount 

that they can borrow is 400 million VND (13,385 Euros)  (Tu Hoang, 2010). 
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Figure 2.6 Thai An Apartment for low-income people 

in 12 district, Ho Chi Minh City. 

  

In April 2011, HCM City broke ground for two low-income earners housing 

projects in Tan Hung Thuan Ward in District 12 and District 7. There were 25 

apartment projects that has been approved  to provide more than 4,500 units to 

low-income people. The others are expected to break ground this year in 

Districts 10, Go Vap, and Thu Duc (VietNamNet ,2011).  

Therefore, these policies from the Government and projects of the low-

income housing in VietNam hope to provide enough living space to low-

income people with reasonable prices. 
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          CHAPTER 3    

DEFINING THE CRITICAL RISK FACTORS 

 

3.1. Review of previous study 

In my previous thesis and research (Tran Minh Tri, Dr.Luu Truong Van, 

Assocc.Prof.Le Kieu,2010; Tran Minh Tri,2010), the questionnaire was drawn 

from the scientific researches and the opinions of experts about the risk factors , 

then 170 questionnaires were sent to 13 companies. In 145 questionnaires which I 

got back, 138 proper questionnaires were chosen.Their respondent's position in 

the unit(s) or company(s) include: 

Table 3.1: List of the respondent companies 

No. Name of the companies 

01 Hoa Binh Construction & Real Estate Corporation 

02 Hoa Binh house company 

03 Delta consultant company 

04 Thu Duc house company 

05 Tan Binh house company 

06 Vietcomreal company 

07 Ben Thanh house company 

08 Tan Ky company 

09 SPCC company 

10 ICIC company 

11  Gouvis Engineering company 

12  Aliance company 

13  Peb steel company 
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Table 3.2: The respondent's position in the unit(s) /company(s) 

The respondent's position in unit(s) /company(s)       n % 

Economic engineering,designer,quantity engineering.. 45 32.61% 

Project engineering 34 24.64% 

Site engineering 25 18.12% 

Site Manager, Chief &Deputy of Bureau 21 15.22% 

Entrepreneur leader 7 5.07% 

Project Manager 6 4.35% 

Total N=138 100.00% 

 

 

Figure 3.1: The respondent's position in unit(s) /company(s) 
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In my previous thesis and research (Tran Minh Tri,2010), the questionnaire 

could be answered thanks to valuable work experience of experts. After they 

had chosen degree of influence of risk factors, I ranked statistics and assessed 

the frequency of factors : 

 

Table 3.3: Assessing the influence of the risk factors 

 

Number in 

Questionnaire Ranking Name of critical risk factors Mean 

Standard 

deviation 

3 1 

Delay in compensation for ground  

clearance 4.022 0.915 

10 2 

Prolonged time to complete the 

project 3.826 0.960 

26 3 Increasing cost of construction 3.739 0.863 

9 4 Increasing price of material and labor  3.609 1.118 

24 5 Rate of inflation 3.543 1.141 

25 5 Changes of bank interest rates 3.543 1.160 

21 7 

Changes of apartment selling prices  

on the market 3.522 1.100 

2 8 Delay in construction permit 3.457 1.236 

4 9 

Legal obstacles and difficulties  

from administrative procedures 
3.391 1.304 

5 10 

Cost increase due to missing or wrong 

estimation  3.378 1.017 

23 11 

Increasing cost due to changes in 

policy, laws and planning 
3.370 1.154 
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Continuing from previous table 3.3: 

Number in 

Questionnaire Ranking Name of critical risk factors Mean 

Standard 

deviation 

16 12 

Investor‟s financial resource‟s not 

meeting with the project scale 3.326 1.264 

18 13 

 Increased construction costs due to 

errors in investigation 3.304 1.125 

15 14 

Inadequate capability of contractors 

(technology, human resource,… 

especially finance) 3.261 1.180 

17 15 Delayed payment by investors 3.239 1.074 

22 16 

Increasing cost due to corruption 

during construction 
3.217 1.069 

6 17 

Change of design or use during 

construction process 3.196 1.042 

14 18 

Suspension of the plan or looking for 

other ones due to encounter with 

underground works during 

construction 3.174 1.051 

19 18 

Monthy income of buyers not enough 

to pay rent 3.174 1.290 

20 18 

Increasing rate of housing business 

performance every year 3.174 1.079 

7 21 

Scope and scale not clearly defined 

and planned at early stage 3.022 1.186 

8 22 

 

Change of scope and scale 3.000 1.252 



 

17 

Continuing from previous table 3.3: 

Number in 

Questionnaire Ranking Name of critical risk factors Mean 

Standard 

deviation 

13 22 

Planning and risk management not 

being applied properly 3.000 0.999 

1 24 Inconvenient project location 2.978 1.206 

11 24 Accidents during constructions 2.978 1.118 

12 26 

Delay in information exchange, lack 

of coordination  between the parties 

to the project 

2.717 1.031 

27 27 Bad weather 2.348 0.981 
 

Besides the above-listed factors (27 factors, max ranking 5), there were any 

other ones in my previous  research such as: the supporting from bank and the 

Government Bodies of Vietnam, supporting from the State if they change the 

policy, tax; and maximum rate of return 10% of profits are not attractive 

to investors.   

And I assess the influence of critical risk factors to profit of the project 

 

                Figure 3.2 : Assessing the influence of critical risk factors to profit of the project 
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      Table 3.4 Assessing the influence of the critical risk factors 

Number in 

Questionnaire Ranking Name of critical risk factors Mean 

Standard 

deviation 

3 1 

Delay in compensation for 

ground clearance 4.022 0.915 

10 2 

Prolonged time to complete the 

project 3.826 0.960 

26 3 Increasing cost of construction 3.739 0.863 

9 4 

Increasing price of material and 

labor  3.609 1.118 

24 5 Rate of inflation 3.543 1.141 

25 5 Changes of bank interest rates 3.543 1.160 

21 7 

Changes of apartment selling 

prices on the market 3.522 1.100 

 

 Some main risk factors in this study were pointed out by David Lyons on 19 April 

2011 in „Insight VietNam‟ program in VTV4, now David Lyons is  CEO  of Jones 

Lang LaSalle in VietNam (NYSE:JLL) - a financial services company specializing 

in real estate the World‟s Most Admired Company 2008 and 2009 in Fortune. The 

main factors effecting to real estate in VietNam are: economic growth, inflation, 

infrastructure investment, bank interest rates, the policy of Government Bodies, 

lack of information, administrative procedures, price of construction material. 

Some risk factors will be chosen  as inputs variables in this study.   

Some risk factors such as delay in compensation for ground clearance,prolonged 

time to complete the project and increasing price of material and labor have made 

apartment selling prices increasing, I chose one factor (apartment selling prices) in 

place of them. Therefore, basing on my previous scientific researches and the 

http://en.wikipedia.org/wiki/Real_estate
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opinions of experts (including CEO  of Jones Lang LaSalle in VietNam) about the 

risk factors in Vietnam,  in this thesis I choose 6 critical risk factors (input 

variables) including: consumer price inflation rate(inflation rate), bank interest 

rates,  rate of return , cost of construction, apartment selling prices, and period of 

loan.  Moreover, there are 3 output variables to assess financial performance of the 

project: Net present value (NPV), Internal rate of return (IRR), Benefit/Cost (B/C).  

 Table 3.5  Input variables and output variables in the Monte-Carlo model 

Input variables 

 01 Inflation rate 

02 Bank interest rates 

03 Rate of return 

04 Cost of construction 

05 Apartment selling prices 

06 Period of loan 

Output variables 

 01 NPV 

02 IRR 

03 B/C 

 

3.2. Probability distribution of  input variables in this study   

Sensitivity analysis and scenario analysis help ones to consider the effect 

of changing variables at a time and looking at the project under alternative 

scenarios. They describe the change of input variable values are based on 

the predetermined changes. Monte Carlo simulation is a tool for 

considering all possible combinations.   In fact, the input variables are 

usually random variables so the simulation of input variables as a random 



 

20 

variable in Monte-Carlo simulation is more reasonable. The probability 

 distribution of the input variables will be based on the statistics and the 

information of entrepreneurs and experts in the past. The input variables 

can be expressed as follows: 

a. Inflation Rate:   

Inflation Rate is a rise in the prices that people pay for ordinary goods and 

services in a particular country over a period of time (Oxford Business 

English dictionary). Inflation affects to cash flow directly; resulting in a 

fall in the value of money. Therefore, it‟ll change the financial 

performance of the project.    

 

Statistics of consumer price inflation(Inflation Rate) index in Vietnam from 

1992 to 2010: 

 

Figure 3.3: Inflation Rate index in Vietnam 1992 – 2010 

(Source:Statistical Handbook ,2010) 
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Using Fit for statistics of inflation Rate in Vietnam from 1992 to 2010, 

Crystall ball will fit a probability distribution to the data; probability 

distribution of inflation rate is Beta distribution.   

The result shows that Beta  distribution has minimum value=-1.47%, 

maximum value=23.99% , Alpha=1.36517106335649, and  

Beta=2.353291481488838. 

 

Figure 3.4: Beta distribution of inflation rate . 

b. Bank interest rate:    

Using Fit for statistics of  bank interest rate in Vietcombank from 4/2005 to 

04/2011, Crystall ball will fit a probability distribution to the data, probability 

distribution of bank interest rate is Triangular distribution.  

The result shows that triangular distribution has minimum value=10.26%,    

maximum value=23.48% and most likely value (likeliest)=10.50%.  
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Table 3.6: Statistics of  bank interest rate in Vietcombank from 4/2005 to 04/2011 

(Source:Vietcombank – www.vietcombank.com.vn) 
 

Time 

Interest rate 

(%/year) Time 

Interest rate 

(%/year) 

4/2005 11.2 6/2008 21.0 

9/2005 11.6 10/2008 18.5 

11/2005 11.8 11/2008 16.0 

1/2006 11.5 12/2008 13.5 

6/2006 11.8 1/2009 11.0 

1/2007 11.8 3/2009 10.5 

6/2007 12.0 9/2009 10.5 

7/2007 14.2 10/2010 11.5 

10/2007 13.0 1/2011 16.0 

2/2008 16.5 4/2011 18.0 

4/2008 20.0   

 

     

 

          Figure 3.5: Triangular distribution of bank interest rate. 

 

http://www.acb.com.vn/tygia/
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c.  Rate of return : 

Basing on the information and opinions of entrepreneurs and experts, 

statistics of rate of return on investment is triangular distribution with 

minimum value=10%, maximum value=20% and most likely value 

(likeliest)=15%.  

 

Figure 3.6: Triangular distribution of rate of return . 

 

d. Cost of construction  

Basing on the information and opinions of entrepreneurs and experts, 

statistics of cost of construction is triangular distribution with minimum 

value=3.8 million VND (127 Euros), maximum value= 4.7 million VND 

(157 Euros) and most likely value (likeliest)= 4.07 million VND (136 

Euros).  
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Figure 3.7: Triangular distribution of cost of construction. 

e. Apartment selling price     

- Basing on the information and opinions of entrepreneurs and experts, 

statistics of apartment selling price is triangular distribution with minimum 

value: 8.0 million VND (268 Euros), maximum value: 9.1 million VND 

(305 Euros) and most likely value (likeliest): 8.265 million VND (277 

Euros).  

     

Figure 3.8: Triangular distribution of apartment selling price. 
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f. Period of loan 

 

 Figure 3.9: Triangular distribution of period of loan.  

 

Basing on the information and opinions of entrepreneurs, statistics of 

period of loan is triangular distribution with minimum value: 1.0 year , 

maximum value: 2.0 years and most likely value (likeliest): 1.5 years.  
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CHAPTER 4  

RESEARCH METHOD  

 

4.1. The research method framework 

 

The major steps of the research method framework are: 

Step one: finding out the newest policies and processes of the housing project 

for low-income people in Vietnam.   

Step two: finding out enterprises‟ difficulties and critical risk factors that 

decreases the projects‟ profits  for low-income people in Ho Chi Minh City and 

their suggestions. Moreover, this thesis aims difficulties and demands of low-

income people. 

Step three: analyzing financial performance of the project in Ho Chi Minh 

City: The Long Thoi apartments for low-income people invested by Hoa Binh 

Corporation in Nha Be district without risk factors.  

Step four: modeling main risk factors in Monte-Carlo simulation on financial 

performance of this project by using Crystal Ball, define assumptions, decision 

variables and forecasts.  

Step five: finally, suggesting solutions (towards the Government Bodies, 

entrepreneurs and low-income people) to develop the apartments for low-

income people by focusing on how to make both state-owned and private 

projects successful and create profits for investors at an acceptable degree of 

risks as well as how to bring accommodation to low-income people with 

reasonable prices. 
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4.2. Monte-Carlo simulation process,Oracle Crystal Ball introduction  and  

advantages of Crystal Ball software  

Monte Carlo simulation was named for Monte Carlo, Monaco, where the primary 

attractions are casinos containing games of chance. Spreadsheet risk analysis uses 

both a spreadsheet model and simulation to analyze the effect of varying inputs on 

outputs of the modeled system. One type of spreadsheet simulation is Monte Carlo 

simulation, which randomly generates values for uncertain variables  to simulate a 

model.The use of simulation in capital budgeting was first advocated by David 

Hertz (1968)- director of McKinsey and Company. 

 
                 Figure 4.1: Monte-Carlo simulation process  

Setting inputs‟ conditions            
(probability distribution for 

variable values) (Chap.3) 
 

Monte-Carlo simulation 

run 10,000 scenarios 

(Chap.6) 

 

   Define main risk factors 

(inputs‟ variables  in model) 

(Chap.3) 

 

Display the results,diagram 
(analysis of the input and  

output variables ) (Chap.6) 

 

 

Setting correlation 

conditions (Chap.5) 

 

End 

 

Right 

Wrong 

Begin 
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Oracle Crystal Ball software for Enterprise performance management (Crystal 

Ball) version 11.1.1 has been built on October 2008 by Oracle. Oracle provides 

software and hardware systems, with more than 370,000 customers-including 100 

of the Fortune 100-in more than 145 countries around the globe. 

(http://www.oracle.com/us/products/applications/crystalball/index.html) 

Some emerging benefit of Crystal Ball software is to overcome the limitations 

which have been making investment decisions to be based on single-value. So,it 

enhances decision making on the projects. Moreover, it helps investors to know 

what happens when a lot of risk factors affect on financial performance of the 

project instead of one risk factor like inflation rate. And these risk factors are past 

statistics which have probability distribution instead of one value. 

The input variables are usually random variables so the simulation of input 

variables as a random variable in Monte-Carlo simulation. The probability 

 distribution of the input variables will be based on the statistics and the 

information of entrepreneurs and experts in the past.  

      Follow these general steps to create simulations with Crystal Ball: 

1. Create a spreadsheet model in Microsoft Excel format with data and 

formula cells that represent the situation you want to analyze. 

2. Start Crystal Ball. 

 

http://www.oracle.com/us/products/applications/crystalball/index.html
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3. Load the spreadsheet model. 

4. Using Crystal Ball, define assumptions, decision variables and forecasts. 

If appropriate for my situation, I can also define decision variables.  

To define assumptions, I click button „define assumptions‟, choose kind 

of distribution and fill the value of required blanks; or if these are past 

statistics like bank interest rate and inflation rate, I choose „Fit‟ in 

„Distribution gallery‟ and define a range of past values. 

To choose kind of distribution: 

 

To fill the value of required blanks: 
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   To Fit and define a range of past values: 

 

  

To define one or more forecasts, I  click button „define forecasts‟ and 

complete  the Define Forecast dialog fields. 

 

5. Set Run preferences for my simulation. 
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6. Run the simulation by clicking „Start simulation‟ button.  

7. Analyze my results: Begin by viewing forecast charts. Consider creating 

reports or extracting data  

        A example of NPV distribution diagram: 
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   CHAPTER 5      

 

THE PROJECT: INTRODUCTION AND FINANCIAL 

ANALYSIS WITHOUT RISK FACTORS 
  

 

5.1 Introduction, market analysis and socio-economic analysis of the project 

5.1.1 Introduction to the project  

 

   Project: Long Thoi Apartments for low-income people in VietNam. 

 Long Thoi project land is located in Long Thoi Commune,Nha Be District, 

HCMC,VietNam. It is expected that Hoa Binh Company starts constructing Long 

Thoi Apartment first on a 10,000m2 site of the 29,998.3m2 land.Its position is 

approximately 8-metre wide road, 200m away from Nguyen Van Tao street (North-

South road of Nha Be Dist., connecting the center of  Nha Be with Hiep Phuoc 

Port). It is located next to the housing area of government officials and workers of 

the district, near Hiep Phuoc Industrial Zone, and some other housing project 

locations. 

 

The project land is now under the management of the company with construction 

area 10,000m2. It belongs to map 16, Land Survey Ministry, Long Thoi Commune, 

Nha Be District (2004). Legal status is vacant and land clearance finished 100%. 

Nha Be District Committee allowed Hoa Binh company to invest apartments for 

low-income people in this area following letter 711/UBND-TĐT on August 

20,2009. It is allowed to be residential area -pursuant to general planning scale 
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1/5000 of Nha Be District and detailed construction planning scale 1/2000 by Nha 

Be District. 

The project that is linked with the substructure of the surrounding area is 

constructed in 2.5 year (commencing 06/2012 to 01/2015). Opposite to the project 

land (on Nguyen Van Tao St.) is the new residential area, which has been invested 

for building the traffic, electric, water supply system and drainage system. 

Therefore, it is advantageous to connect the substructure of the project with that of 

the surrounding area. 

 

Total floor area of building: around 36,000m2, in which total apartment area 

occupies approximately 32,400m2. There‟re 10 storeys. Area of structure is 6000 

m2 so building density is 60%. Land use ratio is 6. Land use ratio is also called 

Floor Area Ratio (FAR), is used to determine the intensity of land use on a given 

parcel or area of land. To determine FAR, the total floor area of all buildings 

divided by the total area. (Planningwiki,2011). There‟re 1 to 2 bedroom(s), kitchen, 

living room in one apartment.Apartment area vary from 35-60m2.There‟re 2 to 4 

inhabitants in one apartment. 

 

In business model, the company intend to sellapartments in lump sum payment, 

with maximum 70% financial support from BIDV-a reliable partner of the 

company.The project will provide accommodations for approximately 2000 

earners. This number may not be large enough to create a significant social impact. 

However, if this business model brings about good result, making benefits for its 

inhabitants and profits for the investor, it can be multiplied in larger scale and 

scope, hence creating more practical socio-economic benefits. It can be said that 

this project is the seed, laying premises for bigger project afterwards.Besides this 



 

34 

project, Hoa Binh also has plan to invest in another project for low-income earners 

on the area 1072, belonging to map 8, Thanh Xuan Ward, District 12, HCMC. 

 

 

       Figure 5.1: Scenograph of the project. (Source: Hoa Binh Corporation) 

 

5.1.2 Market analysis of the project 

While the market of high-class apartment remains rather quiet, the medium and 

low-price apartment segments are attracting investors‟ interest and becoming 

scarce because the demand is growing faster than the supply. That is the comment 

on real estate market in Quarter 3 of 2009 that has been released recently by a 

local leading real estate information and research agency in Vietnam 

(VietRees,2009). Among the reasons, causing the sluggishness in high-class 

apartment market is that the economy still suffers from many difficulties, resulting 

in small amount of money invested in real estate. At the same time, medium and 

low-price apartment market draws the attention of more buyers due to reasonable 

price matching their affordability. 

Investors have begun to re-consider the market and found out a great demand for 

accommodation from low-income population. Most of them are from different 
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provinces so they don‟t have a house in HCMC. According to a recent statistics, 

more than 80% of HCMC citizens in the age range from 18 to 35 have to live with 

their family; more than 90% of the immigrated young people have to live in rented 

houses; more than 30% of the total number of families have to live in houses of 

less than 36m2; thousands of families have to live in houses below minimum 

standards (Xay Dung,2009). Most of the rest have to rent houses with very poor 

living conditions. When some entrepreneurs from Malaysia Real Estate Federation 

carried out a survey of Vietnam real estate market, they introduced their 

experience in developing small apartment projects of even just 35m2 for each 

apartment. According to them, this type of apartment is easy to be sold, especially 

to the majority of Vietnam population who are young, dynamic and usually rush to 

big cities for jobs having demand to own an apartment even when they are still 

single. It doesn‟t mean that the current market is not in demand for high-class 

apartment but it means that this demand is low, as reported by CBRE. Hence, we 

can see that the housing market for low-income population is full of potential and 

quite attractive (DDXD ,11/09/2008). 

 

5.1.3 Socio-economic analysis of the project 

A great number of government officials, workers and laborers in HCMC are 

having a hard case because their landlords continue increasing the rent in this year. 

Therefore, they are looking forward to the Government‟s housing program for 

low-income earners. This project not only provides accommodation and jobs for 

the majority of labor force, who creates wealth for society but develops in 

accordance with the trend of the real demand of low-price apartment market also. 

Moreover, it helps ensuring the labor force for key industries of the country to 

contribute to society‟s sustainable development (Thanh Giang, Phuong 

Thao,2/3/2011). 
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5.2 Financial analysis of the project without risk factors  

 

In July,2009 Prime Minister Nguyen Tan Dung promulgated Government 

resolution No.96/2009/QĐ-TTg amending and supplementing a number of articles 

of resolution No.65,66,67/2009/QĐ-TTg: a 50 per cent discount for  value-added 

taxes (VAT) and a corporate income-tax exemption in 2009 from July 22,2009 to  

December 31,2009; applying to those who invest in housing projects for 

pupils, students of training institutions and housing  for  workers  in 

 industrial zones, and low-income earners in urban areas. Actually, this project 

will plan to sell apartments in 2015, so the enterprise must calculate the fully cost 

including:a 25% for corporate income-tax and a 10 % for value-added taxes 

(VAT).  Financial analysis of this project is considered in investor‟s perspective 

that the investor must borrow with the conditions of interest rates and repayment 

period. 
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Table 5.1:Financial analysis of the project with corporate  

 income-tax and value-added taxes (VAT)  

NO. CONTENT VALUE UNIT 

1 Construction area (1 block): 10,000 m2 

 

Area of structure (after subtracting the road 

boundary) 
6,000 m2 

 
      Percentage of building density 60% 

 

 
      Land use ratio 6.0 

 

 
       Building area 3,600 m2 

 
       Number of storeys (no basement) 10 

 
2 Total floor area of building:  36,000 m2 

 
       Parking area (floor 1) 3,600 m2 

 
       Floor area (floor 2 - 10) 32,400 m2 

3 Useful area for business 27,540 m2 

 
       Number of vehicles in parking area (floor 1) 1,440 

 

 
       Apartment area  27,540 m2 

 

Number of apartment (including: 258 flats with 

35m2+202 flats with 45m2+157 flats with 60m2) 
617 

 

4 Total investment capital: 199,813 million VND 

 
           Land cost 22,000 million VND 

 
Construction cost: (4.07 million VND/m2) 146,520 million VND 

 
Infrastructure cost: (0.3 million VND/m2) 1,800 million VND 

 
Accessories cost:( 0.285 million VND/m2) 10,260 million VND 

 
Consultant cost (3% construction cost) 4,396 million VND 

 
Loan cost (18 months) 4,581 million VND 

 
Administration cost (1% construction cost) 1,465 million VND 

 
 Other expenses (insurance,procedures cost,..) 1,465 million VND 

 
Contingency cost (5% construction cost) 7,326 million VND 
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Continuing from previous table 5.1: 

5 
Recommended retail price (excluding VAT) 

Recommended retail price (including 10% VAT) 

8.140 

8.954 

million 

VND/m2 

 
Prime cost 7.26 millionVND/m2 

 

Standard retained profit (10% total investment cost) 

following the policy of the Viet Nam Government 
19,981 

million VND 

 

 Total costs     (including 10% retained profit,without 

maintenance charge) 
219,794 

million VND 

 

 Total costs      (including 10% retained profit,with  

maintenance charge) 
224,190 

million VND 

6 Revenue: (including: maintenance charge) 224,190 million VND 

 
     Apartment sales revenue 224,190 million VND 

 
     Maintenance charge (2% total costs) 4,396 million VND 

7 Earnings Before Taxes (EBT) 19,981 million VND 

 
     Corporate income-tax (25% EBT)  4,995 million VND 

 
Earnings After Taxes  14,986 million VND 

8 Investment capital from Hoa Binh corp. 30,976 million VND 

 
    Consultant cost (3% construction cost) 4,396 million VND 

 
     Loan cost 4,581 million VND 

 
     Land cost 22,000 million VND 

9 ROE  (Return on Equity ) 48% 
 

10 Ratio of net income to net sales  6.7% 
 

11 Ratio of  Benefit to Cost: ( B/C) 1.013 
 

        

     (Exchange rate in http://www.vietcombank.com.vn/ on 11 May 2011: 1 Euro=29,882 VND) 

 

http://www.vietcombank.com.vn/
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Sensitivity analysis among NPV, IRR and apartment selling price and             

rate of return:  

  The results of NPV when apartment selling price and rate of return change: 

Table 5.2: Sensitivity analysis of NPV when apartment selling price  

and rate  of return change 

 Apartment Selling Price 

Rate Of 

Return 
7.8 7.9 8.0 8.1 8.2 8.3 8.4 

14.0% -3,844 -1,840 164 2,168 4,172 6,175 8,179 

15.0% -4,111 -2,146 -181 1,784 3,749 5,714 7,678 

16.0% -4,367 -2,440 -513 1,414 3,341 5,268 7,196 

17.0% -4,613 -2,723 -832 1,058 2,949 4,839 6,730 

18.0% -4,849 -2,994 -1,139 716 2,570 4,425 6,280 
 

To calculate the net present value (NPV) with  the  initial cash flow C0(usually 

negative), cash flow of Ct in year t, and rate of interest (discount rate): rt; we have 

the formula: (A.Brealey and  C. Meyer,2003) 

 
The internal rate of return (IRR) is defined when it makes NPV=0. We have the 

formula: (A.Brealey and  C.  Meyer,2003) 

 
When apartment selling price increases, Net present value (NPV) increases . But 

rate of return increase, NPV decreases and vice versa. Basing on the information 

and opinions of entrepreneurs and experts, the most likely value of rate of return 

is 15% and the most likely value of apartment selling price is 8.265 million 

VND(277 Euros). So this table shows that NPV>0. 
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           The results of IRR when apartment selling price and rate of return change: 

Table 5.3:Sensitivity analysis of IRR when apartment selling price and  

rate of return change 

 Apartment Selling Price 

Rate Of 

Return 
7.8 7.9 8.0 8.1 8.2 8.3 8.4 

14.0% 3% 9% 14% 20% 26% 32% 37% 

15.0% 3% 9% 14% 20% 26% 32% 37% 

16.0% 3% 9% 14% 20% 26% 32% 37% 

17.0% 3% 9% 14% 20% 26% 32% 37% 

18.0% 3% 9% 14% 20% 26% 32% 37% 

 

 

When apartment selling price increases, Internal rate of return  (IRR) increases  

and vice versa. Basing on the information of entrepreneurs and the result, the 

most likely value of rate of interest required by investors is 15% and the most 

likely value of apartment selling price is 8.265 million VND(277 Euros). So this 

table shows that IRR>26%>MARR (Minimum Attractive Rate of Return=15%). 

  Without inflation factor: and rate of interest rt=15%, I have: 

NPV     (million VND) 2,570  >0 

Internal Rate Of Return (IRR) 22.5%>MARR 

Ratio of  Benefit to Cost (B/C) 1.013>1 

Payback period (year) 2.52 

 

With Apartment recommended retail price (excluding 10% VAT)=8,140,000 

VND/m2 (272 Euros/m2) 
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According to the incentive policy of the Viet Nam Government for investors in 

low-income housing, when I did not consider the inflation rate, earnings after tax 

of this project is 14.986 billion VND (following the policy of the Viet Nam 

Government:10% total investment cost is standard retained profit).The project is 

feasible or it deserves to invest    
 

Compared to previous thesis, with inflation rate in May 2009 i =5.60% and 

nominal interest rate is used to calculate NPV: R=5.6+15+5.6*15=21.44%, the 

project  is also feasible.  

(“From inflation to stimulus ", Youth Publishing, Dr.Pham Do Chi-

Vinacapital deputy executive director, a former senior economist of IMF, 

Assocc.professor in MBA of American University).  

But when I considered the inflation factor in December, 2010; the project is not 

feasible  because:  

NPV     (million VND) -1,600  VND <0 

Ratio of  Benefit to Cost (B/C) 0.99<1 

 Inflation rate (inflation rate in December, 

2010 compared with the same previous year) 

11.75% 

 Nominal interest rate R=11.75+15+11.75x15 28.51% 

 

The formula to calculate the nominal interest rate retrieved from Richard A. 

Brealey and Steward C. Meyer (2003). With r is the real interest rate, i is 

the inflation rate, and R is the nominal interest rate. 

  

So I recommended that retail price of apartment (excluding 10% VAT) is: 

8,2650,000 VND/m2  (277 Euros/m2) . 
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*  With recommended retail price :8.265 million VND/m2: 

The project is feasible or it deserves to invest  because:  

NPV     (million VND) 5,026 >0 

Ratio of  Benefit to Cost (B/C) 1.025>1 

IRR 29.7%>MARR 

 

  When I considered the inflation factor, the project is also feasible because:  

 

NPV     (million VND) 318.5 >0 

Ratio of  Benefit to Cost (B/C) 1.0019 >1 

Rate of return r 15.0% 

Payback period (year) 2.4 

 

 

I saw that the recommended retail price of apartment has a strong impact to 

financial performance of the project. It increased from 8.14 to 8.265 million 

VND/m2 (a small variation 1.51%) but NPV increased from -1,600 to 

318.5 million VND (a big variation). The company can help low-income 

earners to cooperate with BIDV bank or localities' Housing Development 

Funds to give a loan with lower interest rate than others. Moreover, 

managers in the company can apply new technologies to reduce the cost. 

Therefore, risk management that should be implemented regularly from the 

beginning to the end of the project to increase capability of low-income 

earners which will afford housing price. It will reduce greatly the impact 

of risk factors, and increase profit and financial performance for the 

projects.  
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CHAPTER 6     

 ANALYSIS OF MONTE-CARLO SIMULATION   

 

 

  Financial analysis of the project with risk factors: 

With the input data as above, each risk variables is assigned to each appropriate    

distribution , I set up simulation model on Excel and use the Crystall Ball software 

(manufactured by Oracle)  to perform  Monte-Carlo  simulation  analysis in 

investor‟s  perspective. 

 

There are 6 critical risk factors (input variables) including: consumer price 

inflation rate (inflation rate), bank interest rates, rate of return, cost of 

construction, apartment selling prices, and period of loan.  And there are 3 output 

variables to assess financial performance of the project: Net present value (NPV), 

Internal rate of return (IRR), Benefit/Cost (B/C). After ten thousand trials (10,000 

scenarios), I can view sets of values, the statistics of the results , and the certainty 

of any particular value. The results show that: 
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           Table 6.1: Results of Monte-Carlo simulation analysis in investor‟s perspective. 

 

Percentiles B/C IRR NPV (million VND) 

0% 0.9059 -24.0% (17,702.11) 

10% 0.9703 6.5% (5,261.20) 

20% 0.9858 16.4% (2,521.04) 

30% 0.9969 23.1% (544.18) 

40% 1.0065 28.9% 1,143.76 

50% 1.0160 34.0% 2,829.32 

60% 1.0255 39.2% 4,523.03 

70% 1.0355 44.3% 6,371.91 

80% 1.0471 50.7% 8,559.26 

90% 1.0626 59.6% 11,371.04 

100% 1.1367 97.6% 27,770.69 

 

Statistics B/C IRR NPV 

Mean 1.0164 33.6% 3,009.13 

Standard 

Deviation 0.0356 20.1% 6,489.15 

Variance 0.0013 4.1% 42,109,111.48 

Minimum 0.9059 -24.0% (17,702.11) 

Maximum 1.1367 97.6% 27,770.69 
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Probability distribution of NPV: 

 

Figure 6.1: Probability diagram of NPV 

 

The results of NPV show that: minimum value of net present value                 

NPV= -17,702.11 million VND < 0, and maximum value of net present value 

NPV=27,770.69 >0. The investors must consider risk management because in 

the riskiest case, the project may be not feasible. 

        Cumulative probability of NPV 

 

  Figure 6.2: Cumulative probability diagram of NPV 
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Figure 6.3: Sensitivity diagram  of  input variables to NPV.             

 

       Factors on the left axis of  0% axis are negative factors to NPV, and factors on    

the right axis of 0% axis are positive factors to NPV.   

 

  Table 6.2: Correlation Coefficient of input variables to NPV 

Rank Input Correlation Coefficient  

1 Period of Loan  0.463 

2 Apartment Selling Price 0.376 

3 Inflation Rate -0.124 

4 Bank Interest Rate - 0.02 

5 Rate of Return -0.015 

6 Cost of Construction -0.002 
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Using Fit Probability Distribution, probability distribution of NPV is similar to 

Beta distribution. 

 

  Figure 6.4: Beta distribution diagram of NPV 

 

In the correlation diagram (sensitivity diagram) of  input variables to NPV in this 

project, factors on the left axis of 0% axis  are negative factors to NPV, 

and factors on the right axis of 0% axis are positive factors to NPV.I see that 

inflation rate is the factor that has the most influenced to  decrease profit. 

Morevoer, the positive sensitivity of the period of loan (0.463) and apartment 

selling price (0.376) to NPV are so higher than the negative sensitivity of inflation 

Rate (-0.124). 
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Probability distribution of B/C: 

 

       Figure 6.5: Probability diagram of B/C 

 
 

 Cumulative probability of  B/C 

 

Figure 6.6: Cumulative probability diagram of B/C 

 

Using Fit Probability Distribution, probability distribution of B/C is similar to 

Beta distribution. 
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Figure 6.7: Beta distribution diagram of B/C 

The results of B/C show that: minimum value of ratio of  Benefit to Cost: 

B/C=0.9059 < 1, and maximum value of ratio of  Benefit to Cost: B/C= 1.1367> 1. 

In this simulation, the probability of  B/C <1 is 33.03% .This is pretty big number, 

putting the project at high risk. But the probability for the successful project of  

B/C >1 is 66.97%, greater than 33.03%. It hopes to create profit for investors at an 

acceptable degree of risks.  

  Probability distribution of IRR: 
 

 

 Figure 6.8: Probability diagram of IRR  
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      Cumulative probability of IRR: 

 

Figure 6.9: Cumulative probability diagram of IRR 

 

Using Fit Probability Distribution,  probability distribution of IRR is similar to 

Weibull distribution. 

 

Figure 6.10: Weibull distribution diagram of IRR 

The results of IRR show that: minimum value of ratio of  internal rate of return 

IRR= -24.0% < 15% (rate of return for investors) , and maximum value of internal 

rate of return IRR= 97.6% >15%. In the riskiest case, the project may be not 

feasible.In this simulation, the probability of  IRR < 15% is 18.18%.This is pretty 
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big number, putting the project at high risk. But the probability for the successful 

project of IRR > 15% is 81.82%, greater than 18.18%. It hopes to create profit for 

investors at an acceptable degree of risks.  

 

 Table 6.3: The result of probability when NPV > 0, IRR > 15%, B/C > 1: 

 Case NPV > 0 B/C > 1 IRR > 15% 

Probability 66.97% 66.97% 81.82% 

 

According to the results of simulation, I make some remarks:  

Minimum value of net present value NPV= -17,702.11 million VND < 0, 

minimum value of internal rate of return IRR= -24.0% < 15% (rate of return for 

investors) and ratio of  Benefit to Cost: B/C=0.9059 < 1, it demonstrates that  in 

the riskiest case, the project is not feasible. However, the probability for 

successful implementation of the project is greater than the probability for the 

failure project, such as the probability for the successful project of NPV > 0 and 

B/C >1 is 66.97%, probability of IRR > 15% is 81.82%. 

 

In my previous research (my previous thesis and articles), the probability of   NPV 

> 0 and B/C >1 is 56.76%,  the probability of IRR > 15% is 71.43%. Those results 

for the successful project are lower than these results in this thesis although the 

inflation rate in this thesis (on December 2010 is 11.75%) is higher the inflation 

rate in the previous thesis. Because the positive sensitivity of the period of loan 

(0.463) and apartment selling price (0.376) to NPV are so higher than the negative 

sensitivity of inflation Rate (-0.124). Moreover, the sensitivity of negative input 

variables: bank interest rate, rate of return, cost of construction to NPV is too 

small (-2% to -0.2%), and apartment selling price went up to 8.265 million VND 
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(instead of  8.14 million VND in the previous thesis). Therefore, the  period of 

loan and apartment selling price (positive input variables) make financial 

performance of the project (output variables) increase faster than others                   

( including inflation rate) that decrease the profit of the project.  

Table 6.4:The result of probability compared between this thesis  

and my previous research: 

 Case NPV > 0 B/C > 1 IRR > 15% 

Probability in this thesis 66.97% 66.97% 81.82% 

Probability in previous  

thesis and articles 
56.76% 56.76% 71.43% 

 

 

Figure 6.11: Probability diagram of  NPV>0 

The probability for this project of NPV > 0 is 66.97%. 
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Figure 6.12: Probability diagram of  B/C>1 

The probability for this project of  B/C >1 is 66.97%. 

 

 

 

Figure 6.13: Probability diagram of  IRR>15% 

The probability for this project of IRR > 15% is 81.82%. 
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  CHAPTER 7:  

        CONCLUSIONS AND RECOMMENDATIONS 

7.1  Conclusions 

The probability of NPV < 0 and B/C <1 is 33.03% in Monte-Carlo simulation, the 

probability of IRR < 15% is 18,18% . These are pretty big numbers, putting the 

project at high risk. This situation is caused partly by increasing 

inflation rate with rising food, construction material and fuel prices in Asia at late 

2010 to early 2011. It had badly affected the business in general real estate and 

apartments for low-income people in particular in Vietnam. At the Asian 

Development Bank‟s (ADB) meeting in Hanoi on May 05,2011, ADB chairman 

Haruhiko Kuroda also mentioned that “the inflationary pressures are threatening 

the continued recovery from the crisis in this year (2011) and hundreds of millions 

of people in this region who are categorized as the world‟s poorest”, would be 

the most affected people (Hoang Ly,2011).  

In the correlation diagram (sensitivity diagram) of  input variables to NPV in this 

project, factors on the left axis of 0% axis  are negative factors to NPV, 

and factors on the right axis of 0% axis are positive factors to NPV. Moreover, 

I see that inflation rate is the factor that has the most influenced to  decrease 

profit (-12.4%) and reduce financial performance of the project. 

Higher inflation makes the project worse,  the influence of the recent crisis caused 

inflation rate increasing till 11.75% in late 2010, and increasing bank interest rate 

till 18%/year in April 2011. Despite an increase in basic salaries, state employees 

are not able to buy houses at market prices that are very high due to rising 

construction material and fuel prices. Therefore, this could explain why the 

project  could fail in the riskiest case.  
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Financial performance of the project depends on input variables, apartment selling 

price increased from 8.14 to 8.265 million VND/m2 (small variation 1.51%), the 

probability of NPV > 0 and B/C >1 has the speedy variation 10.21% and the 

probability of IRR > 15% has the speedy variation 10.39%. I saw that the input 

variable: apartment-selling price has a strong impact and increase efficiency of 

project fastly. So risk management that should be implemented regularly in the 

beginning to the end of the project. It will reduce greatly the impact of risk factors, 

and increase profit and financial performance for the projects.  

With the purpose of high profit, the enterprises have been "racing" to build a series 

of office buildings with hundreds thousands of square meters of floor for a long 

time. That was too large supply, while demand for renting the office building was 

decreasing because  the enterprises have to cut expenditures to invest 

in production that is more efficient and sales by reducing rents. By the time setting 

up investments, investors did not measure all the risks of market conditions  and 

 did  not predict the needs of the new market. Even large enterprises whose  sales 

 of office buildings did not have satisfactory results, will cause a lot of 

difficulties and lacks of funds for investments in other segments such as 

apartments for low-income earners. 

 

7.2 Recommendations 

Apartments for low-income earners could be provided and improved by the Ho 

Chi Minh City‟s Housing Development Fund and other domestic sources such as 

private investors take over the Government housing development projects, and 

then rent or sell them following the policy of the Government projects. 

Meanwhile, despite a drop in housing prices, low-income earners do not have 

enough cash to buy houses. Therefore, the city's housing co-operative that has 

joined with banks to provide credit for low-income earners or banks should have 

flexible policies allow them to take out loans, might be a process.  
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Besides policies, flexible financial systems should be more accessible to the poor 

with the support from the banks and funds. This is also highlighted by the 

President ADB that would „help their families to take advantage of economic 

opportunities, manage financial shocks, and attend to their health and education 

needs. It would enable micro, small, and medium-sized enterprises to fulfill their 

potential in creating jobs‟ and wages for low-income earners. Low-income earners 

have better jobs with higher wages, they save more money to buy house. It‟ll 

increase the capability for low-income earners to possess a proper house. 

Moreover, it‟ll help them to have a stable life and to improve the quality of life.   

 

7.3 Recommendations for future research 

The findings demonstrate that the apartments for low-income people (including 

the Long Thoi project) will achieve good results. It‟ll make benefits for its 

inhabitants and profits for the investors, and it can be multiplied in larger scale and 

scope, hence creating more practical socio-economic benefits. This business 

model and my research can be applied to projects that might have approximate 

research framework and the model with a minor adjustment. 

Future studies should apply more than one project to compare financial 

performance of those projects and increase quantities of critical risk factors.      

Moreover, further studies should extend the study boundary in a whole VietNam. 

It could support the entrepreneurs in VietNam to create profits at an acceptable 

degree of risks as well as to bring accommodation to low-income people with 

reasonable prices if they plan economic strategy specifically and effectively. 
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APPENDIX 

Appendix 1: Company introduction  

Company Name: Hoa Binh Construction & Real Estate Corporation  

Abbreviated Name: Hoa Binh Corporation (HBC)                                         

Business License No 4103000229 issued on 01/12/2000 by Ho Chi Minh City 

Planning & Investment Department. Chartered Capital: VND 151.195.400.000.   

Establishment date: 11/12/2000. Staff,employments: 3126 people (by June 2007). 

Head Office: 235 Vo Thi Sau Str., Ward 7, District 3, HCMC.  

Tel: (84-8) 39325030; Fax: (84-8) 39325221  

Office No.2: 41-43 Tran Cao Van, Ward 6, District 3, HCMC. 

Tel: (84-8) 62907626; Fax: (84-8) 62907636  

E-mail: info@hoabinhcorporation.com 

Website: www.hoabinhcorporation.com  

Business Operations & Services:  

- Industrial & Civil Construction  

- Bridges And Roads Building, Transportation Projects, Water Supply & Drainage    

system Building, surface Leveling  

- Production, Building Materials And Interior Decoration Products.  

- Services: Housing Renovation, Interior Decoration.  
 

In 18th April 2011, Hoa Binh Corporation has announced that HBC won contract 

of  USD 23 million (15.9  million Euros) in Sanctuary project, Quarter 5, Phuoc 

Long B Ward, District 9, HCMC and won contract of 13.9  million Euros in the 

whole package of Quarter III‟s superstructure of EraTown project.  

 

mailto:info@hoabinhcorporation.com
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In 2010, HBC has been chosen as one of the 110 enterprises that achieve the 

Vietnam top trade services awards by Ministry of Industry and Trade. The year 

2009 ended with remarkable results for Hoa Binh: revenue reached VND 1,764 

billion, accounting for a 131% increase over our planned target and a 253% 

increase compared to 2008; moreover, profit after taxes reached VND 49 billion - 

a 117% increase over the planned target and 596% increase over profits made in 

2008. Hoa Binh is collaborating with partners Kumho, Keangnam, Doosan 

(Korea), B+H (Canada), Bouygues Batiment International (France) and ES 

(Singapore) on large-scale nationwide construction projects. It is also worth 

mentioning that Hoa Binh was one of 47 businesses given a “2009 CSR Vietnam” 

award for corporate social responsibility in the field of labor, issued by the 

Vietnam Chamber of Commerce and Industry, the International Labour 

Organization and United Nations Development Program. Moreover, typical 

construction projects included such as the Can Tho International Airport Terminal, 

Phu Quoc International Airport, Keangnam Ha Noi Landmark Tower, M & C 

Tower, Times Square, The Crescent Pool area complex project, Hanh Phuc 

International Women & Children‟s Hospital, Vincom Center, Sunrise City and 

Kenton Residences. (Hoa Binh Corporation,2011) 

International Awards 

 International Star for Leadership in Quality (ISLQ) Award in Paris 2008. 

 “Global Quality Management” Gold medal in 2004. 

 “Century International Quality Era Award in the Gold category” in 2005. 

Local Awards: 

 High Quality Project Golden Medal granted by the Ministry of Construction 

 “Vietnamese Enterprises of Prestige - High Quality” title in 2005, 2006, 2007 

 Brand Name Golden Cup at Vietbuild in 2003, 2004, 2005. 

 Building-Service Golden Medal at Vietbuild in 2003, 2004, 2005. 

 “Prominent Brand Names” Award in 2004, 2005, 2006, and 2007. 
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Appendix 2: Financial analysis of the project with corporate  

                        income-tax and value-added taxes (VAT)  

  Development plan of the project: 

 The project plan Rate 2012 2013 2014 2015 

The legal procedures 100% 100%    

Design 

and other procedures 

100% 100%    

Payment for land use right 100% 50% 50%   

Construction  plan  100% 5% 35% 40% 20% 
 

Total investment capital 

(without loan cost) 

Total  

(millionVND) 

2012 2013 2014 2015 

  Land cost 22,000 11,000 11,000   

Consultant cost  

(3% construction cost) 

4,396 4,396    

Construction cost + 

Infrastructure cost 

148,320 7,416 51,912 59,328 29,664 

Accessories cost: 

( 0.285 million VND/m2) 

10,260    10,260 

Contingency cost  

(5% construction cost) 

7,326 1,832 1,832 1,832 1,832 

Administration cost  

(1% construction cost) 

1,465    1,465 

Other expenses 

(insurance,procedures cost,..) 

1,465 1,465    

Total 

(without loan cost) 

195,232 26,108 64,744 61,160 43,221 



 

64 

Structure of capital 

investment 

Rate 

(per year) 
Total 

2012 2013 2014 2015 

Loan capital  22.8% 44,496 22,248 22,248   

Overhead investment 

from Hoa Binh Corp. 

and  reliable partners 

77.2% 150,736 3,860 42,496 61,160 43,221 

Total 

(without loan cost) 
100% 195,232 26,108 64,744 61,160 43,221 

 

 Loan Progress:  

Interest rate i=10.5%/year 

Loan in construction period (million VND) 

Number 

of 

Quarter 

Loan 

(million 

VND) 

Interest 

rate 

(per 

quarter) 

Loan cost 

(million 

VND) 

Total loan 

(million 

VND) 

Cumulative 

total loan 

(million 

VND) 

1 5,562 2.63%  5,562 5,562 

2 5,562 2.63% 146 5,708 11,270 

3 5,562 2.63% 296 5,858 17,128 

4 5,562 2.63% 450 6,012 23,139 

5 5,562 2.63% 607 6,169 29,309 

6 5,562 2.63% 769 6,331 35,640 

7 5,562 2.63% 936 6,498 42,138 

8 5,562 2.63% 1,106 6,668 48,806 

Total 44,496  4,310 48,806  
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 Progress of loan payment: 

Quarter Remain Debt 

(million VND) 

Initial Debt 

(million VND) 

Interest cost 

(million VND) 

Loan payment 

(million VND) 

     

1 48,806 -7,617 -1,281 -8,898 

2 41,189 -7,817 -1,081 -8,898 

3 33,373 -8,022 -876 -8,898 

4 25,351 -8,232 -665 -8,898 

5 17,119 -8,448 -449 -8,898 

6 8,670 -8,670 -228 -8,898 

Total  -48,806 -4,581 -53,387 

 

1)With Apartment recommended retail price (excluding 10% VAT)=8,140,000 

VND/m2:  (272 Euros/m2) 

 Revenue and Cost: 

 Total 2012 2013 2014 2015 

Revenue      

Apartment      

Percentage of expected sale   10% 50% 40% 

  Apartment area  (m2) 27,540     

 Revenue  (million VND) 

(including: maintenance 

charge) 

224,176  22,418 112,088 89,670 

Maintenance charge  

(million VND; 2% total 

costs) 

  448 2,242 1,793 
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Cost of construction 

investment 

(million VND)  

195,232 26,108 64,744 61,160 43,221 

Loan cost (million VND)     3,904 677 

Total costs(million VND)   65,192 67,305 50,686 

Earnings Before Taxes 

(EBT) 
 (26,108) (42,774) 44,783 43,979 

Corporate income-tax 

 (25% EBT)  
    4,995 

 

 

 Cashflow: 

 Total 2012 2013 2014 2015 

Cash inflows 

(million VND) 
     

    Loan capital  44,496 22,248 22,248   

Revenue 219,692 - 21,969 109,846 87,877 

Total cash inflows 

(million VND) 
264,188 22,248 44,217 109,846 87,877 

       

Cash outflows      

Cost of construction 

investment 

 

195,232 26,108 64,744 61,160 43,221 

Payment of loan cost 53,387   35,591 17,796 

 Corporate income-

tax  
4,995    4,995 
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Total cash 

outflows (million 

VND) 

253,614 26,108 64,744 96,751 66,012 

       

Cashflow after 

Taxes 

(million VND)  

 -3,860 -20,526 13,095 21,865 

Cumulative 

cashflow after 

Taxes 

 (million VND) 

 -3,860 -24,386 -11,291 10,574 

 

 

 

2 ) With Apartment recommended retail price (excluding 10% VAT)=8,265,000 

VND/m2  

        (277 Euros/m2) 

 Revenue and Cost: 

 Total 2012 2013 2014 2015 

Revenue      

Apartment      

  Percentage of expected 

sales  
  10% 50% 40% 

  Apartment area  (m2) 27,540     

 Revenue  (million VND) 227,618  22,762 113,809 91,047 
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(including: maintenance 

charge) 

Earnings Before Taxes 

(EBT) 
 (26,108) (42,437) 46,469 45,329 

 

 Cashflow: 

 Total 2012 2013 2014 2015 

Cash inflows 

(million VND) 
     

    Loan capital  44,496 22,248 22,248   

Revenue 223,066 - 22,307 111,533 89,226 

Total cash inflows 

(million VND) 

267,562 22,248 44,555 111,533 89,226 

       

Cash outflows      

Cost of construction 

investment 

 

195,232 26,108 64,744 61,160 43,221 

Payment of loan cost 53,387   35,591 17,796 

   Corporate income-

tax  
4,995    4,995 

Total cash outflows 

(million VND) 
253,614 26,108 64,744 96,751 66,012 

       

Cashflow after Taxes 

(million VND)  
 -3,860 -20,189 14,782 23,215 
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Cumulative 

cashflow after Taxes 

 (million VND) 

 -3,860 -24,049 -9,267 13,948 

 

   

   Appendix 3: Questionnaire in previous thesis 

Subject: “Analysis of/analyzing the profitability of investing in apartments                       

for low-income people, including risk ” 

          Dear Sir/Madam, 

Firstly I would like to introduce myself. I am Tran Minh Tri, a 

postgraduate in University of Technology-Viet Nam National University 

HCMC. I am currently working on my graduation thesis on the subject 

“Analyzing the profitability of investing in apartments for low-income 

people, including risk”.  

 

The following questionnaire could be answered thanks to your valuable 

work experience. It is created to find out practical information which 

contributes to the success of the project (which means profit to investors 

and accommodation for low-income people). So could you please fill in 

this questionnaire because it will not take too much of your time? All 

information is used for the research and completely kept confidential. 
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PART A: ASSESSING THE INFLUENCE OF RISK FACTORS TO  PROFIT  

OF THE PROJECT 

In your opinion, what is the frequency of factors that delay the overall progress 

and increase cost of the project and consequently decrease its profit?   

No influence 1→2→3→4→5 Remarkable influence 

 

No Influencing factors Degree of influence   

 Crosss ONE square to answer  1 2 3 4 5 

1 Inconvenient project location      

2 Delay in construction permit      

3 Delay in compensation for ground clearance      

4 
Legal obstacles and difficulties from 

administrative procedures 
     

5 
Cost increase due to missing or wrong 

estimation  
     

6 
Change of design or use during construction 

process 
     

7 
Scope and scale not clearly defined and planned 

at early stage 
     

8 Change of scope and scale      

9 Increasing price of material and labor       
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10 Prolonged time to complete the project      

11 Accidents during constructions      

12 
Delay in information exchange, lack of 

coordination  between the parties to the project 
     

13 
Planning and risk management not being 

applied properly 
     

14 

Suspension of the plan or looking for other ones 

due to encounter with underground works 

during construction 

     

15 

Inadequate capability of contractors 

(technology, human resource,… especially 

finance) 

     

16 
Investor‟s financial resource‟s not meeting with 

the project scale 
     

17 Delayed payment by investors      

18 
    Increased construction costs due to errors in 

investigation 
     

19 
Monthy income of buyers not enough to pay 

rent 
     

20 
Increasing rate of housing business performance 

every year 
     

21 Changes of apartment selling prices on the      
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market 

22 
Increasing cost due to corruption during 

construction 
     

23 
Increasing cost due to changes in policy, laws 

and planning 
     

24 Rate of inflation      

25 Changes of bank interest rates      

26 Increasing cost of construction      

27 Bad weather      

(Besides the above-listed factors,if there are any other ones, please clarify them) 

28       

29       

 

     PART B:  IDENTIFYING THE UNIT WHOSE PROFITS ARE MOST 

AFFECTED BY RISK 

           According to you, which unit is the one whose profits are most affected by risk?  

(choose one among the risk factors) 

A: Department, Board, Branch 

B: Investor 

C: Contractors(or subcontractor) 
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D: Third party (supplying materials, supervising constructions…) 

E: Other unit, please give details  

 

No Influencing factors Affected Unit 

 Crosss ONE square to answer  A B C D 
E: Other   

unit 

1 Inconvenient project location           

2 Delay in construction permit           

3 Delay in compensation for ground clearance           

4 
Legal obstacles and difficulties from 

administrative procedures 
          

5 
Cost increase due to missing or wrong 

estimation  
          

6 
Change of design or use during construction 

process 
    

 

      

 

7 
Scope and scale not clearly defined and planned 

at early stage 
    

 

      

8 Change of scope and scale     
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9 Increasing price of material and labor            

10 Prolonged time to complete the project           

11 Accidents during constructions           

12 
Delay in information exchange, lack of 

coordination  between the parties to the project 
    

      

13 
Planning and risk management not being 

applied properly 
    

      

14 

Suspension of the plan or looking for other ones 

due to encounter with underground works 

during construction 

    

      

15 

Inadequate capability of contractors 

(technology, human resource,… especially 

finance) 

    

      

16 
Investor‟s financial resource‟s not meeting with 

the project scale 
    

      

17 Delayed payment by investors           

18 
    Increased construction costs due to errors in 

investigation 
    

      

19 
Monthy income of buyers not enough to pay 

rent 
    

      

20 
Increasing rate of housing business 

performance every year 
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21 
Changes of apartment selling prices on the 

market 
    

      

22 
Increasing cost due to corruption during 

construction 
    

      

23 
Increasing cost due to changes in policy, laws 

and planning 
    

      

24 Rate of inflation           

25 Changes of bank interest rates           

26 Increasing cost of construction           

27 Bad weather           

  (Besides the above-listed factors,if there are any other ones, please clarify them) 

28            

29            

PART C:  SOME SUGGESTIONS 

Please cross one of the following squares: 

1. What do you think is the suitable form of investment when bulding projects 

of aparments  

for low-income? 

  100%  State-owned  

  100% Capital of private enterprises 

  Capital contributed by the State and private enterprises 

  Other (please specify):      
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2. When do you think is the most appororiate time for the state and private 

enterprises to  

contribute capital? 

 After getting construction permit   

 Before constructing 

 The State buy back after finishing construction  

 Other (please specify):      

3. What is the most suitable supporting measure that the state should provide? 

  Capital support    

  Land support 

  Technology support    

  Support of adminstrative procedures 

  Other (please specify):      

4. What is the suitable area when investing in projects of apartments for low-

income people? 

  Under 20 m
2 
     

  From 20 m
2
 to under 30 m

2
 

  From 30 m
2
 to under 40 m

2
  

  From 40 m
2
 to under 50 m

2
  

  From 50 m
2
            

5. What is the suitable price of apartments that low-income people can afford? 

 Under 300 million VND       From 300 to 400 million VND    

 From 400 million to 500 million VND     From 500 to 600 million VND    

             From 600 million to 700 million VND     Over 700 million VND           

6. What is the most suitable payment method for low-income people? 

  Settlement after handing over the apartment 

  Partial settlement during construction process 
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  Deferred payment through bank within 10-20 years 

 Other (please specify):      

7. What can you contribute to develop projects of apartment for low-income 

people in HCMC? 

          ………………………………………………………………… 

      

PART  D:  GENERAL INFOMATION 

1. How long have you been working in construction industry? 

  Under 5 years        From 5 years to 10 years              

  From 10 years to 20 years               Over 20 years  

2. Your former unit(s) /company(s): ( able to crosss over 2 square to answer) 

 Department, Board, Branch   Investor 

 Design Consultant                   Supervisor Consultant                   

 Contractors(or subcontractor)   Other unit, please give details:       

3. Your current position: 

 Entrepreneur leader        Project Manager 

 Site Manager,Chief &Deputy of Bureau   Site Engineering 

 Project Engineering                         Other (please specify):      

4. What type of project are you working on? 

  Civil construction              

  Transportation, technical infrastructure 

   Industrial construction 

   Port, irrigation system                   

  Other (please specify):       
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5. Form of apartments that you are working on or making investment plan of: 

 Villa                

  Urban houses 

  High-standard  aparments   

  Trade center, office for lease             

  Apartment for low-income people 

  Other (please specify):      

6. How many projects of apartment for low-income people have you 

participated in or made 

 investment plan of? 

 None               One  

 Two       more than two 

7. What is the scale of the biggest project of aparments for low-income people 

you have participated in or made investment plan of? 

 Under 20 billion VND      From 20 billion to 50 billion VND    

 From 50 billion to 100 billion VND     From 100 billion to 500 billion VND    

             Over 500 billion VND           

8. What is the scale of the biggest project ( apart from projects of aparments 

for low-income people ) 

 you have participated in or made investment plan of? 

 Under 20 billion VND      From 20 billion to 50 billion VND    

 From 50 billion to 100 billion VND     From 100 billion to 500 billion VND    

  Over 500 billion VND     

9. Have you ever used any methods of risk manangement in construction? 

 Know of  and  applicable 

 Know of ,but not applicable 

            Heard of  

  Never heard of 
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If possible, pls provide your information for futher contact: 

Name:           ……………………Mobile:      ……………….. 

Company:      ………………………Email   :      …….………… 

Thank you very much! 

 

Contact if you have any question: 

 Tran Minh Tri - Postgraduate in University of Technology-Viet Nam 

National University HCMC.  
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 From 2008 to now: I‟m the student of master‟s program in Construction 

management and technology of the batch 2008 in Ho Chi Minh City University of 

Technology-Viet Nam National University.  

 From 09/2010 to now: I‟m the exchange student of master‟s program in Business 

Administration between University of Borås and Ho Chi Minh City University of 

Technology-Viet Nam National University in the Erasmus Mundus EuroAsia 
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Master‟s degree program for the major of Business Administration in Ho Chi 

Minh city University of Technology. 
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81 

WORK HISTORY 

 From 03/2007- 08/2007: Worked in Trung Thanh Company. 

 From 09/2007 to 05/2010: Worked in Hoa Binh Corporation in position: QAQC 

(Quality Assurance and Quality Control), got Appreciative letter from General 

Director Board. (http://www.hoabinhcorporation.com.vn)   

 

SOCIAL  ACTIVITIES 

 Certificate of Merit awarded by Chairperson People‟s Committee of Phu Yen 

province about excellent contributions for operation of Phu Yen Student Liaison 

Committee in Ho Chi Minh city. 

 Manager of provisional management Board of “The club applying student‟s topic 

of Euréka Scientific Research” with 48 main members of all universities in Ho Chi 

Minh City. Got the 9
th

 Euréka Scientific Research Prize for Student at the whole 

Ho Chi Minh City level in 2007. 

 Participated  in “The Green Summer Volunteer Campaign” in 2 years: 2003-2005, 

manager in the Liaison Board of Phu Yen City. 

LIST OF ARTICLES: 

[1] Tran Minh Tri, Dr.Luu Truong Van, Assocc.Prof.Le Kieu (2010). Tenement 

buildings for low incomers: Application of Monte-Carlo simulation for financial 

risk analysis of this kind of projects. Review of Ministry of Construction, Vol.01: 

page 106-111. ISSN 0866-0762. 

[2] Tran Minh Tri, Tran Minh Thanh (2009).“Some issues of price and demand 

on apartments for low-income people”. PhuYen Newspaper, Vol.862(2665). The 

voice of  PhuYen province‟s party Committee, Government and People.  

[3] Tran Minh Tri, Tran Minh Thanh (2009).“Some issues of price and demand 

on apartments for low-income people”. Real Estate Magazine,Vol 70.  The central 

organ of Association of Real Estate Property Vietnam. 



 

82 

University of Borås is a modern university in the city center. We give courses in business 

administration and informatics, library and information science, fashion and textiles, behavioral 

sciences and teacher education, engineering and health sciences.  

In the School of Business and Informatics (IDA), we have focused on the students' future needs. 

Therefore we have created programs in which employability is a key word. Subject integration and 

contextualization are other important concepts. The department has a closeness, both between 

students and teachers as well as between industry and education.  

Our courses in business administration give students the opportunity to learn more about different 

businesses and governments and how governance and organization of these activities take place. 

They may also learn about society development and organizations' adaptation to the outside world. 

They have the opportunity to improve their ability to analyze, develop and control activities, whether 

they want to engage in auditing, management or marketing.  

Among our IT courses, there's always something for those who want to design the future of IT-based 

communications, analyze the needs and demands on organizations' information to design their 

content structures, integrating IT and business development, developing their ability to analyze and 

design business processes or focus on programming and development of good use of IT in 

enterprises and organizations.  

The research in the school is well recognized and oriented towards professionalism as well as design 

and development. The overall research profile is Business-IT-Services which combine knowledge 

and skills in informatics as well as in business administration. The research is profession-oriented, 

which is reflected in the research, in many cases conducted on action research-based grounds, with 

businesses and government organizations at local, national and international arenas. The research 

design and professional orientation is manifested also in InnovationLab, which is the department's 

and university's unit for research-supporting system development.  
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