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FOREWORD 

 
The Cambodian Economic Association (CEA) is committed to promoting the 
sharing of information and analysis by economists, professionals in related fields, 
and economic students pursuing their studies. The fifth issue of the Cambodian 
Economic Review has materialised through the dedicated voluntary efforts of 
selected members of and contributors to the young economic association. It 
contains four articles, as follows:  

 
1. The Role of Infrastructure Development in Poverty Reduction;  
2. Has Foreign Direct Investment Crowded in Domestic Capital in 

Cambodia? Evidence and Policies;  
3. Economic Integration and Internal Geography in Cambodia: Evidence 

From the ERIA Firm Survey; and 
4. The Effects of Farmers’ Formal Education on Rice Production: a Case 

Study in Cambodia.  
 
Despite their expected limitations, I believe that these papers will be of benefit to 
academics, university students and practitioners in Cambodia. They discuss a set of 
very interesting issues that are highly relevant to the contemporary challenges facing 
Cambodia.  
 
I would like to thank all the authors for their serious efforts and dedication in sharing 
their knowledge for the betterment of Cambodia. I am grateful to Oum Sothea, Pak 
Kimchoeun, Phim Runsinarith, Neak Samsen, and Lim Sovannara for their efforts to 
review and comment on the submitted papers. Also, I would like to extend 
acknowledgement to Horn Theara who helped coordinate paper submission among 
Cambodian PhD students in Japan. A lot of thanks also go to Ngo Sothath for 
coordinating the whole process of peer reviewing and publication. 
 
We look forward to receiving further participation from our prospective 
contributors and members, as well as constructive criticism. 
 
 
 
Chan Sophal  
President of CEA 
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The Role of Infrastructure 
Development in Poverty Reduction1 

 

by 
 

PHIM Runsinarith2 
 
 

Abstract 
 

Although infrastructure development has been recognised as an effective tool to assist 
in poverty reduction in Cambodia, little is actually known about the potential effects of 
infrastructure development on poverty reduction as quantitative study to investigate 
those effects remains scarce due to a paucity of data. This paper attempts to fill the gap 
by constructing a poverty profile and quantitatively analysing the impact of the 
infrastructure development on poverty reduction in the border provinces using 
household survey data collected in 2005 from Banteay Meanchey and Svay Rieng. The 
primary results suggest that the poverty impacts of key infrastructure variables 
including roads, electricity, irrigation and telecommunication are positive and 
statistically significant. The results of the paper suggest that infrastructure development 
is critically important for poverty reduction in rural Cambodia.  
 
Keywords: infrastructure, poverty reduction, road, electricity, irrigation, telecommunication. 

JEL classification codes: H54, I32, L92, L94, L96, Q15 

 

                                                  
1 The author is grateful to Professor Kiyoshi FUJIKAWA Professor Shigeru OTSUBO and Professor 
Naoko SHINKAI for their comments. Financial support from the Japanese government is greatly 
appreciated.  
2 PHIM Runsinarith is a doctoral student at the Graduate School of International Development (GSID), 
Nagoya University and a research fellow at the Cambodia Development Resource Institute (CDRI). 
Email: runsinarith.phim@gmail.com.  
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I. Introduction 
 
At the end of the 20th century, governments around the world agreed on a set of 
common goals for developing countries, known as the Millennium Development Goals. 
These goals pave the way for halving world poverty by 2015. Cambodia has also made 
efforts to achieve this goal. Among other things, infrastructure is seen as one of the 
important factors for poverty reduction, and its potential effects on improving 
livelihoods are raised in the Cambodia Millennium Development Goals (CMDGs). 
Investing in pro-poor rural infrastructure such as small-scale irrigation facilities, all 
weather roads, rural electrification and physical market infrastructure will stimulate 
production, enhance productivity and facilitate trade and labour mobility (RGC, 2003). 
 
In Cambodia, the poor barely have any access to basic social services and facilities. A 
World Bank report on the poverty profile of Cambodia in 2004 states that the poorest 
quintile must travel 7 kilometres to reach a communal health centre, while the richest 
quintile have a much smaller distance to travel. People in the poorest quintile, on 
average, live twice as far from the nearest road as those in the richest quintile. About 
60% of the richest quintile have access to publicly provided electric lighting, while less 
than 15% in the poorest quintile receive the same service. The same report also 
indicates that only 2% of people in the poorest consumption quintile have access to 
piped water compared to 36% in the richest consumption quintile. Similarly, access to 
sanitation facilities by the poor is very limited or non-existent. More than 90% of the 
people in the poorest quintile have no access to or do not use toilet facilities. 
 
The significance of the expected contribution of infrastructure to economic 
development and poverty reduction has been widely recognised, and infrastructure 
investment has been put on the top priority list of the government’s development 
agenda. The Royal Government of Cambodia’s Rectangular Strategy fully 
acknowledges that among other things, continued rehabilitation and construction of 
physical infrastructure – which includes continued restoration and construction of 
transport infrastructure, management of water resources and irrigation, development of 
energy and power grids, and development of information and communication 
technology – are crucial for promoting sustainable development and poverty reduction 
(Rectangular Strategy, 2004). 
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Although there are plentiful assumptions regarding the potential effects of 
infrastructure development on poverty reduction, quantitative studies to measure those 
effects remain scarce. This paper attempts to fill the gap by addressing two questions: 
(1) Who are the poor?; and (2) How could infrastructure help reduce poverty?  
 
To answer the first question: poverty incidence, poverty gap, poverty severity by 
location, household characteristics, sources of income and access to infrastructure will 
be computed based on an updated poverty line and poverty formula proposed by Foster, 
Greener and Thorbecke. Gini coefficients will also be computed to examine inequality 
between the worse-off and the better-off groups. Two different regression techniques: 
Ordinary Least Square with robust option and quantile regression will be employed to 
investigate the impact of infrastructure on per capita consumption. Household survey 
data collected in 2006 in two border provinces of Cambodia will be utilised for analysis. 
It is worth noting that those provinces that are on the so-called economic corridors of 
the Greater Mekong Subregion (GMS) are where infrastructure is most directly 
affected by increased regional integration. 
 
The next section develops a basic framework for analysis. It will discuss how 
infrastructure, which includes cell phones, irrigation, electricity and roads, would 
impact on household welfare. Section 3 elaborates the methodology of how data are 
collected and how the poverty line, poverty indices and the Gini coefficient are 
constructed. Section 4 examines the poverty profile of households in the border 
province by decomposing poverty incidence, poverty gap, poverty severity and 
inequality coefficients by location, household characteristics, sources of income, and 
access to infrastructure. Section 5 provides some notes on regression techniques used in 
the paper and discusses the effects of infrastructure on per capita consumption and 
poverty reduction. Section 6 is the conclusion and makes policy recommendations.  
 
II. Framework 
 
This paper follows a neo-classical growth model approach to scrutinise the effect of 
infrastructure on poverty reduction. The neoclassical growth model effectively 
highlights an important correlation between economic growth and poverty reduction. 
This model theorises that economic growth is contingent upon the accumulation of 
capital, both human and physical, and technological progress. Human capital refers to 
the increase in labour productivity due to levels of education, skills and experience, and 
to the health of the people. Physical capital represents the tools used in production. 
Lastly, technological progress has a two-fold meaning: it is the ability of larger 
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quantities of output to be produced with the same quantities of capital and labour. 
Equally, technological progress represents the key ingredient in developing new, better 
and more various products for the public to consume. Based on this neo-classical theory, 
physical capital infrastructure is assumed to exert a positive impact on economic 
growth as through increased labour productivity. 
 
Existing literatures have demonstrated the existence of a positive relationship between 
infrastructure investment and economic growth as well as the existence of a strong 
connection between economic growth and poverty reduction. Some earlier works on 
infrastructure investment found that public expenditure on infrastructure yields a very 
positive impact on economic growth (Easterly & Rebelo, 1993; Canning, 1998; 
Calderon and Servon, 2004; Phim, 2004). This suggests that investing more on 
infrastructure is worthwhile, if achieving economic growth is the goal. Other literatures 
on economic growth and poverty have also found a positive relationship between 
economic growth and poverty reduction and concluded that growth is good for the poor 
(Dollar & Kraay, 2000) or that economic growth and poverty reduction clearly go 
largely hand-in-hand (Rodrik, 2000).  
 
The analytical framework of this paper is simply adopted from the neo-classical model 
theory above with an attempt to show how infrastructure would impact on economic 
well being through improved productivity.  
 
The term infrastructure is imprecisely defined by development economists, and 
originally encompassed elements of social overhead capital. For the purposes of this 
paper, however, infrastructure is defined and confined to only include cell-phones, 
irrigation, electricity and roads in order to reflect the four key infrastructures mentioned 
in the Rectangular Strategy of the Royal Government of Cambodia. Figure1 
summarises the process of how infrastructure development affects poverty reduction. 
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Figure1: Infrastructure and poverty reduction 

 
 
Cell phones can have a positive impact on the welfare of the poor. Grameen Village 
Phone of Bangladesh provides a good case of how phones can increase the productivity 
and welfare of villagers in developing countries. The Village Phone programme yields 
significant positive social and economic impacts, including a relatively large consumer 
surplus and immeasurable quality of life benefits (Don Richardson, Ricardo Ramirez & 
Moinul Haq, 2000). Besides reducing risks of remittance transfer, phones could help 
villagers get accurate information about market prices, market trends and exchange 
rates, which will consequently lead to a reduction in unnecessary costs and an increase 
in profitability. 
 
Irrigation is expected to be growth enhancing and poverty reducing. There is evidence 
to show that irrigation significantly contributes to farm productivity and wages, thereby 
reducing poverty. Research in India, the Philippines, Thailand, and Vietnam suggests 
that poverty is substantially lower in irrigated areas compared with non-irrigated areas 
(Bhattarai et al., 2002). In an agrarian economy where a vast majority of the population 
still depends on agriculture for its livelihood, water is indispensable for crop cultivation 
and irrigation will play an important role in improving farm productivity.  
 
Electricity is proved to have very significant favourable impacts on the livelihoods of 
rural people. Not only it can be used for lighting and household purposes but it can also 
be used for mechanisation of agriculture, which allows for greater productivity at a 
reduced cost. An evaluation of Word Bank-assisted rural electrification projects in Asia 
indicates that rural electrification in Bangladesh and India increases the use of 
irrigation, thereby significantly reducing poverty incidence (Songco, 2002). It is 
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expected that through improved productivity in farm and non-farm activities, electricity 
will also have a positive impact on poverty reduction in both of the sample border 
provinces. 
 
Like the previous infrastructure mentioned above, road development is a means to 
promote poverty reduction. A good road network system supported by an appropriate 
level of transport services can lower costs and prices. This enhances economic 
opportunities for the poor and helps reduce poverty. Road investment could result in 
increases in agricultural productivity, non-farm based employment and productivity, 
directly raising the wages and employment of the poor and, hence, their economic 
welfare. In addition, higher productivity and expanded employment would lead to 
higher economic growth, affecting the supply and prices of goods and, thus, the well 
being of the poor (Ifzal Ali & Ernesto Pernia, 2003). 
 
Overall, development in infrastructure such as phones, irrigation, electricity and roads 
is expected to create employment and help increase productivity in farm and non-farm 
sectors which eventually brings benefits to remote households who tend to be poor (this 
will be discussed in greater detail in the next section). 
 

III. Data and Poverty Measurement 
 
3.1.  Data 
 
In this paper, a set of survey data of the Cambodia Development Resource Institute 
(CDRI) from two provinces, Banteay Meanchey and Svay Rieng, in 2006 is used to 
measure and explain the impact of infrastructure on poverty. The data set consists of 
600 households in Banteay Meanchey and 599 households in Svay Rieng. The 
dependent variable is the natural logarithm of per capita household expenditure, lnx. 
The total household expenditure is grouped into three categories: (i) Food items; (ii) 
Non-food items that are consumed more frequently/regularly; and (iii) Other non-food 
items which are less frequently consumed. Per capita consumption expenditure is 
calculated by dividing the total household expenditure by the household size. 
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3.2. Poverty measurement 
 
Poverty line 
Three poverty lines for three different areas: Phnom Penh, ‘other urban areas’ and 
‘rural areas’ were constructed in Cambodia. In this paper, the poverty lines of other 
urban and rural areas in 2004 are updated with the rates of inflation that occurred from 
2004 to 2006. Specifically, because the poverty line was 1,952 riels in other urban and 
1,753 riels in rural areas, and the inflation rates were 5.8% in 2005 and 4.7% in 2006, 
the adjusted poverty line is 2,162 riels for other urban and 1,942 riels for rural areas. If 
an individual’s consumption expenditure is below 2,162 riels per day, he is classified as 
poor in other urban areas and if below 1,942 riels, as poor in rural areas. 
 
Poverty indices 
The poverty headcount, poverty gap, and poverty severity in Table 1, are constructed 
following the formula proposed by Foster, Greener and Thorbecke (1984). 
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The Foster, Greener and Thorbecke (FGT) measures are defined for α ≥ 0, with α as a 
measure of the sensitivity of the index to poverty. If α = 0, equation (1) becomes the 
headcount index P0. If α = 1, it becomes the poverty gap index P1 and if α = 2, the 
poverty severity index is P2.  
 
The Headcount Index denoted as P0 is the proportion of the population for whom per 
capita consumption is below the poverty line. But the disadvantage of this headcount 
index is that it assumes all the poor are in the same situation. The poverty gap index P1 

gives a better idea of the depth of poverty as it reflects the average shortfall of the poor. 
Despite this virtue the poverty gap index does not capture differences in the severity of 
poverty amongst the poor, and ignores ‘inequality among the poor’. The poverty 
severity index or the squared poverty gap index P2 takes inequality among the poor into 
account by weighting each observation and by placing greater weight on those that fall 
well below the poverty line. 
 
Inequality  
Poverty measures focus on the situation of persons or households at the bottom of the 
consumption distribution. Inequality is a broader concept than poverty in that it is 
defined over the entire population. A measure of inequality attempts to capture the 
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deviation of a given distribution of consumption from the ideal distribution, called 
perfect equality. 
 
In this paper, the Gini coefficient, which is the most commonly used measure for 
inequality, is also computed along with the poverty indices above. The Gini coefficient 
is calculated using the following formula: 
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Where:  
yi is the expenditure of household i  
fi is the rank of household i in the distribution 
(f varies between 0 for poorest and 1 for richest) 
 
IV. Poverty Profile of the Border Provinces 
 
Location: Of the two provinces, Svay Rieng is found to have a higher poverty incidence 
(P0) than Banteay Meanchey. Across all strata, rural households, which make up 81% 
of the total population, have 36% of the population living below the poverty line while 
only 17 to 18% of urban households are found to be poor. This finding indicates that 
poverty is largely a rural phenomenon. However it seems that inequality is higher in 
areas where the poverty rate is lower. Table1 shows that the poverty gap index (P1) and 
Gini coefficient are relatively smaller in Svay Rieng and rural stratum implying that the 
poor are relatively less poor and that the gap between the rich and the poor is relatively 
narrower.  
 
Household Characteristics: The poverty rate and inequality are surprisingly lower in 
female-headed households. This is of particular interest as it contradicts the perception 
that female-headed households are poorer than male-headed households. As far as age 
is concerned, poverty incidence increases when the age of the household head increases, 
and is highest among the 50–60 year-old group. The inequality, however, is also high 
among the 30–40 and 40–50 year-old groups. When it comes to education, the poverty 
rate decreases as the education level of household heads increases. About 68% of heads, 
however, never finished primary education and the poverty rate, poverty gap and 
poverty severity is highest among this group.  
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Sources of Income: Of households in both provinces, 4% of them are cross-border 
traders and 18% are cross-border workers. Poverty incidence, poverty gap, and poverty 
severity are found to be highest among the latter group, indicating that the number of 
poor is higher, the poor are relatively poorer, and the inequality among the poor is 
greater within cross-border workers as compared to other groups. Nevertheless, the 
disparity between the rich and poor is highest among the trader groups. Breaking this 
down by sources of income, it is found that 58% of households earn money from 
cultivation of cereal crops, 15% from manual labour, and 13% from their own 
enterprises. The poverty rate is higher than the average for many groups. Among those 
who rely on cultivation of cereal crops and manual labour, the respective poverty rates 
are 34% and 47%. The poverty gap and poverty severity index suggest that the poor in 
forest product and manual labour groups are relatively poorer and the inequality among 
them is relatively higher. The Gini coefficient is consistently highest in the groups with 
lower poverty rates. 
 
Access to infrastructure 
Electricity: Access to electricity is very limited in the border provinces. Only 14% of 
households are found to have access to city power during the surveyed period. As 
shown in Table1, many households use kerosene (45%) or battery (40%) for lighting. 
The poverty incidence, poverty gap, and poverty severity are highest among 
households that use kerosene. The difference between the better off and the worse off, 
however, is greatest among households that use city power. 
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Share P(0) P(1) P(2) Gini
Total 1.00 0.33 0.08 0.03 0.36

Province Banteay Meanchey 0.54 0.32 0.09 0.03 0.40
Svay Rieng 0.46 0.33 0.07 0.02 0.29

Strata Urban border 0.10 0.16 0.03 0.01 0.45
Rural border 0.14 0.36 0.08 0.02 0.26
Urban non-border 0.09 0.17 0.05 0.02 0.33
Rural non-border 0.67 0.36 0.09 0.03 0.31

Gender Male 0.79 0.33 0.08 0.03 0.37
Female 0.21 0.30 0.08 0.03 0.32

Age 20-30 0.13 0.29 0.06 0.02 0.36
30-40 0.28 0.33 0.07 0.03 0.39
40-50 0.27 0.33 0.08 0.03 0.38
50-60 0.18 0.37 0.09 0.03 0.30
60 and above 0.15 0.29 0.09 0.04 0.29

Education None 0.68 0.38 0.10 0.04 0.30
Primary 0.21 0.26 0.06 0.02 0.36
Lower secondary 0.10 0.13 0.03 0.01 0.42
Upper secondary 0.01 0.15 0.02 0.00 0.28
College graduate 0.00 0.00 0.00 0.00 0.07

Occupation Trader 0.04 0.14 0.04 0.01 0.45
Worker 0.18 0.43 0.13 0.05 0.32
Others 0.78 0.31 0.07 0.02 0.35

Income sources Cultivation of cereal crops 0.58 0.34 0.08 0.03 0.29
Cultivation of other crops 0.01 0.17 0.01 0.00 0.27
Forest produce 0.00 0.41 0.17 0.07 0.21
Livestock 0.02 0.42 0.08 0.02 0.22
Fisheries 0.00 0.41 0.07 0.02 0.27
Wage / Salary from manual labour 0.15 0.47 0.14 0.06 0.32
Wage / Salary from non-manual labour 0.06 0.18 0.05 0.02 0.35
Own Enterprises (non-agricultural) 0.13 0.19 0.04 0.01 0.43
Remittances 0.03 0.36 0.11 0.05 0.29
Others 0.01 0.08 0.02 0.00 0.19

Lighting City Power 0.14 0.08 0.02 0.00 0.39
Generator 0.01 0.07 0.01 0.01 0.18
Power and generator 0.00 0.39 0.08 0.02 0.23
Kerosene/gasoline 0.45 0.47 0.12 0.05 0.27
Candle 0.00 0.32 0.07 0.03 0.40
Battery/flashlight 0.40 0.25 0.06 0.02 0.29
None 0.00 0.00 0.00 0.00 0.00

Irrigation Not irrigated 0.80 0.34 0.08 0.03 0.37
Irrigated through canals 0.19 0.29 0.06 0.02 0.32
Irrigated otherwise 0.00 0.28 0.11 0.05 0.31

Primary school Less than 200 m 0.14 0.16 0.02 0.01 0.38
Between 200 m and 1 km 0.49 0.33 0.08 0.03 0.36
Between 1 km and 5 km 0.36 0.39 0.10 0.04 0.29
Beyond 5 km 0.00 0.41 0.13 0.06 0.49

Health center Less than 200 m 0.04 0.14 0.02 0.01 0.37
Between 200 m and 1 km 0.19 0.27 0.07 0.03 0.39
Between 1 km and 5 km 0.48 0.33 0.08 0.03 0.36
Beyond 5 km 0.29 0.38 0.09 0.03 0.29

Main road Less than 100 m 0.11 0.21 0.05 0.02 0.40
Between 101 m and 500 m 0.11 0.17 0.03 0.01 0.40
Between 501 m and 1 Km 0.08 0.34 0.09 0.04 0.41
More than 1 km 0.71 0.37 0.09 0.03 0.30

Table1: Poverty Characteristics
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Source: Author's calculation  
 
Irrigation: The majority of the population has no access to an irrigation system. Only 
some 19% of households were able to access an irrigation system. The poverty rate and 
Gini coefficient are found to be highest within the households which did not have 
access to irrigation systems. However, no noticeable differences in poverty gap and 
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poverty severity are detected between these two groups. Expansion of or improvements 
in irrigation systems would greatly benefit the poor as most of them rely on cultivation 
of cereals for their livelihoods.  
 
Schools: Of the total households in the sample, 76% of them do not live close to a 
primary school. As can be seen, the poverty rate is higher when households are located 
further from a school – ranging from 16% for the group that lives within 200 metres to 
46% for a group that lives more than 5 km from a school. The poverty gap and poverty 
severity are higher within groups that live a long way from schools. Being near a school 
appears not only to provide an opportunity for children from all socio-economic status 
groups to attend classes but also gives them more time to directly or indirectly help in a 
household business. As a result, households near schools tend to have relatively better 
economic status. 
 
Health centres: Almost all households live further than 200 metres from a health centre. 
Health centre is relatively scarce compared to primary school. Like in the case of 
primary school, households who live further away from a health centre tend to be 
poorer. The poverty rate varies from 14% with household groups within a 200-metre 
distance to 38% with group of households beyond 1 km away from the centre. Again 
the gap between the rich and the poor are larger within the lower poverty rate groups. 
 
Roads: Some 71% of the surveyed households live further than 1 km from a main road 
and 37% of them live below the poverty line. Inequality is found to be high with groups 
of lower rates of poverty. Being near a main road enhances the chance for households to 
engage in business activities. Being near a main road also facilitates households’ ability 
to access social services including the electricity, irrigation, schools and health centres 
mentioned above. Therefore, a relatively small percentage of households who live near 
a main road are found to be poor. 
 
V. Regression Analysis 
 
Model 
One model used for regression analysis is a multiple regression equation adopted from 
a typical poverty model which is suggested in the World Bank’s Handbook of Poverty 
Analysis by Haughton and Khandker, which has been widely used in previous poverty 
studies in other countries (Engvall & Kokko, 2007; Finnie & Sweetman, 2003; Shinkai, 
2006). The basic consumption model in equation (4) theorises per capita consumption 
as a function of a set of household characteristic variables including household size, 
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gender of head, assets, age, education and sanitation. However, it is arguable that the 
development level in an area could play a significant role in poverty determinants. 
Variables, which represent for development level, should also be incorporated into the 
basic model as indicated in equation (5). 
 
As discussed in Section 2, the neo-classical framework posits that economic growth can 
be achieved by an increase in capital, either human or physical, and technological 
progress. Since infrastructure would increase capital productivity; it is also safe to 
assume that infrastructure would increase economic growth or per capita income. Here, 
per capita consumption is used as a proxy of per capita income. Incorporating a set of 
infrastructure variables into equation (4) and equation (5), two extended models which 
allow for an investigation of infrastructure impact on per capita consumption can be 
generated. 
 

Model 1:      (4) 
Model 2:    (5) 
Model 3:    (6) 
Model 4:   (7) 

Where: 
   is a per capita consumption of household i 
  is a vector of household characteristic variables 
   is a vector of development level variables 
   is a vector of infrastructure variables and 
  is an error term. 
 
It is worth noting that as development level and infrastructure variables can be highly 
correlated; there is a need to enter these two groups of variables into the estimation 
equation separately. Models (2), (3) and (4) are created to address such 
multi-colinearity issues. It should also be noted that the coefficients in these semi-log 
equations are interpreted as percentage changes, not changes in levels. This is because 
the dependent variable is the log per capita expenditure not the per capita expenditure 
itself, and the changes in logs equal the percentage change in levels.  
 
Explanatory variables  
The explanatory variables include household characteristics, the development level of 
the area and the infrastructure variables. The household characteristics include gender, 
age, education level of household head, household size, sanitation, land size, land title 
and whether they have a hand-tractor. The basic concepts of these variables and their 
relationships to the welfare of households are briefly explained below.  
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Female is a dummy variable indicating the gender of the household head with 1 
representing female household heads and 0 representing male heads. Females would be 
negatively related with the dependent variable as we expect that on average, females 
will earn less than males regardless of their education and other characteristics.  
 
Age is the age of the household head. This is expected to have a positive relationship 
with the dependent variable reflecting the fact that most people have a higher per capita 
expenditure when they are older than when they are younger. However, it is often 
observed that per capita consumption expenditure tends to rise less rapidly in the later 
earning years than in the early ones. Thus, we expect a positive sign of the coefficient of 
Age and a negative sign of Age 2, which is the square of Age.  
 
HHS is the household size or the number of household members. In general, the larger 
the household size, the smaller the per capita consumption expenditure. Thus the sign 
of the household size coefficient is expected to be negative.  
 
Education is the educational level of the household head. In the current survey, people 
were asked about the highest educational level that he/she had successfully completed 
and codes were used to represent their grade level. Here, the variable is classified into 6 
categories: 1 no education, 2 primary, 3 lower secondary, 4 upper secondary, 5 college 
graduate and 6 post graduate. The sign of the coefficient of Education would be positive, 
as on average higher levels of education are associated with higher income and hence 
higher per capita expenditure. 
 
Sanitation is a dummy variable indicating whether or not a household has a toilet. It 
takes value one if household possesses a toilet and zero otherwise. As a large proportion 
of diseases are caused by limited access to sanitation, the poor are particularly 
susceptible to health-related outcomes arising from poor sanitation (Murshid & Phim, 
2005). The sign of the coefficient of sanitation would be positive because households 
with knowledge of sanitation would suffer from ill-health less frequently and therefore 
could more productively engage with income generating activities which would in turn 
result in relatively higher per capita expenditure. 
Land is the area of land owned by households. Land is considered to be the most 
valuable asset for farmers and the size of land owned by households is often used as 
household welfare indicator. The better off households generally possess greater areas 
of agricultural land and hence they are able to produce and consume more than the 
worse off ones. Per capita consumption expenditure would then be expected to be 
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positively associated with this independent variable.  
 
Title is a dummy variable showing whether the land owned by a household has any 
certified documents. Households that lack secure land rights are vulnerable to land 
grabbing, encroachment and other types of conflicts (CDRI, 2008). This in turn reduces 
investment incentives, even when capital resources are available. Those households are 
also unable or otherwise reluctant to take on the risks associated with variable soil and 
climate conditions, especially drought and floods. Hence, a household that owns land 
with a secure title is expected to use that land more productively and would be able to 
generate higher income and afford higher per capita expenditure. 
 
Tractor is a variable of a household that has productive asset. Evidence from CDRI’s 
Moving Out of Poverty study conducted in nine villages showed not only that a tractor 
or hand-tractor can be used as a farming tools but that it can also be used as a taxi to 
transport people to earn extra income. 
 
Urban is a dummy variable denoting the development level of an area. It takes value 
one if a household lives in an urban area and zero if in a rural. The urban dummy 
variable is expected to have a positive sign because an urban area is expected to have 
more economic activities that can provide employment to urban residents. 
 
Border is an integration intensity variable with a regional economy. This border dummy 
is set to one if a household resides near a border and zero otherwise. The economic 
activities are observed to be more intensified in the border areas compared to other 
areas. Many migrants arrive to access the benefits that the border can offer, including 
cross border trade and cross border work (Phim et al., 2007). Households that reside in 
border areas are expected to economically benefit from cross border interaction and can 
afford higher expenditure. 
 
Phone is a dummy variable indicating whether or not a household has a means of 
technology to communicate with others. It is widely accepted that information has 
economic value because it allows households to make choices that yield higher 
expected payoffs or expected utility than they would obtain from choices made in the 
absence of information. Hence households with information equipment are expected to 
have higher welfare than those without it. 
 
Irrigation is a dummy variable which represents whether or not households have access 
to an irrigation system. Irrigation has been seen as a way to reduce the poverty of rural 
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households. Anders Engvall and Ari Kokko (2007) suggest that irrigation along with 
land improvement provides additional improvements in human development outcomes. 
As irrigation is expected to improve the livelihoods of households who have access to it, 
the sign of Irrigation would be positive. 
 
Electricity is a dummy variable indicating whether or not households have access to 
electricity. The importance of energy to development is well documented and there is 
empirical basis to the relationship between access to modern technology and human 
development (UN Millennium Project, 2005). Electricity is expected to have a positive 
sign, as households with access to electricity may be able to expand opportunities for 
other businesses and thereby improve household welfare. 
 
Road is a dummy variable that represents the proximity to the main road. To construct 
the road dummy, the distance of 200 metres away from the main road is used as the 
cut-off point. Road is set to 1 if households are located further than 200 metres from the 
main road and otherwise are set to zero. Households located near the main road are 
expected to receive greater economic benefits and so its coefficient sign would be 
positive. 
 

Table 2: Variables Included in Econometric Estimation

Variable name Variable nature Mean Std Dev Expected
sign

lnpc natural log per capita cons. 13.77 0.59
Household Characteristics
Female dummy variable 0.21 0.41 -
Age numeric variable 44.70 12.77 +
Age square numeric variable 2160.92 1219.22 -
Household size numeric variable 5.21 2.05 -
Education ordinal variable 1.44 0.73 +
Sanitation dummy variable 0.25 0.43 +
Land numeric variable 1.43 1.78 +
Title dummy variable 0.80 0.40 +
Tractor dummy variable 0.06 0.25 +
Level of Development
Border dummy variable 0.24 0.43 +
Urban dummy variable 0.17 0.38 +
Infrastructure
Phone dummy variable 0.17 0.38 +
Irrigation dummy variable 0.28 0.45 +
Electricity dummy variable 0.17 0.38 +
Road dummy variable 0.12 0.32 +
Source: Author's calculation  
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Regression notes 
Regression analysis is performed using STATA software package. Heteroskedasticity is 
the common econometric problem when dealing with cross-sectional data analysis. To 
tackle this issue two different methods are used to estimate the coefficients of variables. 
The first one is OLS regression with a robust option. The STATA regress command 
includes a robust option for estimating the standard errors using the Huber-White 
sandwich estimators. With the robust option, the point estimates of the coefficients are 
exactly the same as in ordinary OLS, but the standard errors take into account issues 
concerning heterogeneity and lack of normality.  
 
The second method is quantile regression or median regression. Quantile regression 
estimates often have better properties than OLS as a way of assessing the 
heteroskedasticity in the conditional distribution of the variables for interest (Angus 
Deaton 2000). STATA can do a median regression in which the coefficients will be 
estimated by minimizing the absolute deviations from the median. As an estimate of 
central tendency, the median is a resistant measure that is not as greatly affected by 
outliers as the mean.  
 
To investigate the stability of coefficients and to evaluate the relative importance of the 
impact of explanatory variables on poverty reduction as well as to address the issue of 
multi-collinearity, regression analysis based on all models specified above will be 
performed. This technique will be employed with both regression methods above. 
 
Results 
Table 3 presents the results of regression analysis based on OLS with robust option and 
those based on quantile regression. As can be seen, the results obtained from both OLS 
with robust option and quantile regression analysis are very much similar. With the 
exception of two household characteristic variables (female and age), which are not 
significant at all, all other coefficients of explanatory variables estimated from both 
methods have the same signs and an almost equal effect on per capita consumption. 
Within each regression method, model 1 examines the effect of household 
characteristics on per capita consumption, model 2 examines the effect of the 
development level, model 3 looks at the impact of infrastructure, and model 4 is the full 
model which estimates the effect of household characteristics, development level and 
infrastructure variables. Using different sets of variables gives a good sense of how 
robust the results are. 
 
Focusing primarily on model 4 of quantile regression, it is seen that except for female 
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and age, all other household characteristic variables have significant effects on 
consumption. Household size is statistically significant at a 1% level across all 
estimations in both OLS and quantile estimations, and the coefficient suggests that one 
additional member to a household decreases per capita consumption by about 9 to 10%. 
Households whose heads have higher education levels can enjoy higher consumption 
per capita. The education level variable is statistically significant at a 1% level across 
all estimations, and its coefficient suggests that it increases consumption by 12 to 19%. 
Sanitation is also found to have a positive and statistically significant impact on per 
capita consumption at a 1% level in all estimations, and the effect on consumption 
varies from 13% to 43%. Land size is statistically significant at a 1% level. One hectare 
of additional land would increase per capita consumption by 4% to 6%. Land title is not 
significant in model 1 and model 2 in quantile regression and model 1 in OLS, but is 
significant in other models which include infrastructure variables. When controlled for 
infrastructure effect, having land title could raise per capita consumption by 7 to 9%. 
Finally, having a tractor is statistically significant in all estimations and the use of 
tractors would increase per capita consumption by up to 23%. The result for household 
characteristics is underpinned by earlier studies on other countries. There are negative 
welfare effects for large households and positive effects for education（Deaton & 
Paxson, 1998; Ellis & Bahiigwa, 2003; Woolard & Klasen, 2005). 
 
For the development level variables, it is seen that both border and urban variables have 
positive and statistically significant effects on consumption when estimated with OLS 
where infrastructure variables are not included. Focusing on model 2, it is found that 
being in a border area is statistically significant and the coefficient suggests that being 
in the border areas increases per capita consumption by 15%. Unlike being in a border 
area, being in an urban area has a consistent statistically significant effect on per capita 
consumption in all estimations. Being in an urban area increases per capita 
consumption by 17 to 34%. Evidence from similar studies on other countries also 
reveals the positive effects of the development variable and urban dummy on welfare 
(Shinkai, 2006). 
 
The effect of infrastructure variables on per capita consumption, with the exception of 
the main road variable, is found to be positive and statistically significant in all models 
and estimation methods. Having a phone is consistently and statistically significant at a 
1% level and the coefficient implies that households with a cell phone have 41 to 43% 
higher per capita consumption. Irrigation is statistically significant in all estimations 
and its coefficient suggests that access to an irrigation system increases per capita 
consumption by 7 to 8%. Electricity is consistently significant at a 1% level. 
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Households with access to electricity have 22 to 29% per capita consumption higher 
than those without. Proximity to a main road is also statistically significant in models 3 
and 4 of OLS and model 3 of quantile regression. It is possible that the main road is 
highly correlated with development level variables, whereby the multi-colinearity issue 
arises within the full model across all estimations. The results from model 3 indicate 
that proximity to a main road increases per capita consumption by 10 to 11%. The result 
for infrastructure variables is broadly in line with what is typically found in similar 
studies on other countries. Grameen phone exemplifies a good case of phone use for 
poverty reduction. There is evidence showing that poverty is substantially lower in 
irrigated areas compared with non-irrigated areas in India, the Philippines, Thailand 
and Vietnam (Bhattarai et al. 2002). Electricity is also found to have a strong impact on 
poverty reduction in other countries (Fan et al., 2002; Balisacan & Permia, 2002). 
Roads have a positive impact on poverty reduction (Kwon, 2000; Balisancan, Pernia, & 
Asra, 2002; Fan et al., 2002; Jalan & Ravallion, 2002).  
 

Constant 13.72 *** 13.67 *** 13.71 *** 13.70 *** 13.68 *** 13.78 *** 13.82 *** 13.86 ***
Household Characteristics
Female 0.01 0.00 0.00 0.00 -0.02 -0.01 -0.01 -0.01
Age 0.00 0.00 0.00 0.00 0.01 0.00 0.00 -0.01
Age square 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Household size -0.09 *** -0.09 *** -0.10 *** -0.10 *** -0.09 *** -0.09 *** -0.10 *** -0.10 ***
Education 0.19 *** 0.17 *** 0.12 *** 0.11 *** 0.16 *** 0.17 *** 0.13 *** 0.14 ***
Sanitation 0.43 *** 0.32 *** 0.15 *** 0.13 *** 0.43 *** 0.30 *** 0.15 *** 0.13 ***
Land 0.04 *** 0.06 *** 0.06 *** 0.06 *** 0.04 *** 0.05 *** 0.05 *** 0.06 ***
Title 0.05 0.06 ** 0.08 *** 0.08 *** 0.05 0.03 0.07 ** 0.09 **
Tractor 0.14 ** 0.16 *** 0.16 *** 0.16 *** 0.15 ** 0.18 *** 0.23 *** 0.23 ***
Level of Development
Border 0.15 *** 0.07 ** 0.15 *** 0.05
Urban 0.34 *** 0.17 *** 0.30 *** 0.21 ***
Infrastructure
Phone 0.42 *** 0.41 *** 0.42 *** 0.43 ***
Irrigation 0.08 *** 0.07 ** 0.07 ** 0.07 **
Electricity 0.29 *** 0.24 *** 0.27 *** 0.22 ***
Road 0.11 *** 0.07 ** 0.10 *** 0.06

R square 0.29 0.34 0.43 0.44 0.16 0.19 0.24 0.25
Observation 1199 1199 1199 1199 1199 1199 1199 1199

Source: Author's calculation

Model(4)

Note: *, ** & *** statistically significant at 10%, 5% & 1% level, respectively

Table 3: Effect of Infrastructure on Log of Per Capita Consumption
OLS with robust Option Quantile Regrestion

Model(1) Model(2) Model(3) Model(4) Model(1) Model(2) Model(3)

 
 
Effect of infrastructure on poverty reduction and inequality 
Effect on poverty incidence 
The results of the OLS regression investigation with model 3 show that cell phones, 
irrigation, electricity and main roads all have positive and statistically significant 
impacts on per capita consumption. These results show very positive impacts on per 
capita consumption, yet still nothing is known about how these infrastructure variables 
would help reduce poverty.  
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Here, attempts are made to estimate the infrastructure effects on poverty reduction. 

These can be done by using the estimated parameters ( ) of model 3 consumption per 
capita, E( ), for every household it can be calculated as 
 
    (8)    
 
Based on predicted consumption per capita and with the same poverty lines constructed 
earlier, poverty incidence, poverty gap and poverty severity can also be estimated. 
 
Table 4 presents the simulations of the poverty impact of infrastructure variables based 
on the findings from OLS regression analysis with model 3. For cell phone the 
simulation result shows that having a cell phone could increase per capita consumption 
by 42%. Poverty incidence would drop dramatically from a base point of 34% to only 
2% with the presence of a cell phone. The effect of cell phones is not limited to those 
who live near poverty lines but runs deeper. The simulation shows that cell phones also 
reduce both the depth and the severity of poverty by 97%. 
 
The second simulation explores the effect of irrigation on poverty reduction. The result 
of estimated coefficients indicates that irrigation could raise per capita consumption by 
8%. This can result in alleviating 56% of poverty incidence, 78% of poverty gap and 
poverty severity. The fact that the effect of irrigation is not as strong as that of cell 
phones can be explained by the efficiency of these two variables and the law of 
diminishing returns. Even though irrigation seems crucial for agricultural production, 
its outcomes are less significant. Secondly, since cell phones are relatively new to 
people, the marginal return from using them is extremely high.  
 
The third simulation scrutinises the effect of electricity on poverty reduction. Results 
from regression analysis suggest that access to electricity increases per capita 
consumption by 29% with the daily mean consumption increasing to 3,663 riel, up from 
2,839 riel per day. The depth of poverty and the severity of poverty are reduced by 94 
and 96% respectively. Among all infrastructure variables, the impact of electricity is the 
second strongest mechanism to reduce poverty following cell phones. 
 
Last but not least, the impact of roads on poverty reduction is estimated in the fourth 
simulation. It is understood from the regression analysis that living near a main road 
would increase per capita consumption by 11%, raising the mean consumption from 
2,839 riel per day to 3,152 riel per day. The poverty rate, poverty gap and poverty 
severity decline by 64%, 82% and 88% respectively. The impact of roads on poverty 
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ranks third among the four variables. The same reasons for the case of irrigation can 
also be applied to roads in explaining its relatively low impact. 
 

Table 4: Infrastructure Effects on Poverty Reduction
Mean 

consumption P(0) P(1) P(2)

base 2839 0.33 0.08 0.03
with phone 4032 0.02 0.00 0.00

with irrigation 3066 0.14 0.02 0.00
with electricity 3663 0.04 0.01 0.00

with road 3152 0.12 0.01 0.00
change

with phone 42% -94% -97% -97%
with irrigation 8% -56% -78% -86%

with electricity 29% -88% -94% -96%
with road 11% -64% -82% -88%

Source: Author's calculation  
 
Effect on poverty distribution 
Figure 2 shows the cumulative distributions for per capita expenditure for each case of 
infrastructure development. The graph is useful for examining the robustness of the 
analysis as it is not hostage to an ill-defined poverty and arbitrarily selected poverty line 
(Deaton, 1997). The five distribution functions are quite separate; the fraction of people 
in poverty is always smaller with a lower distribution curve regardless of the chosen 
poverty line. Hence from Figure 2 it can be said that phones, electricity, roads and 
irrigation have clear implications for poverty reduction and the effect of the two former 
are significantly larger than the two latter.  
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Figure 2: Distribution functions of consumption by infrastructure indicators 
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Source: Author’s calculation  
 
Effect on inequality 
Figure 3 shows Lorenz curves for each case of predicted consumption, but in a slightly 
different way from usual. It is frequently the case with empirical Lorenz curves that 
different curves are very close to one another, and are not easily told apart by inspection. 
Changes in inequality among those different predicted consumption curves are less 
marked, and the Lorenz curves do not move much. Differences are more easily seen if 
we plot not the Lorenz curve itself, but the distance of the Lorenz curve from the 45 
degree line. These curves are plotted in Figure 3 above. Because signs are changed, the 
higher curves are now those with the greatest inequality. 
 
Figure 3 shows that all the curves which represent predicted consumption when all 
households have access to one of these key infrastructures, namely phones, electricity, 
main roads, and irrigation, lie entirely below the curve for base consumption. The curve 
for phones lies lower than any other curves, implying that the inequality gap as 
indicated by the difference between the 45 degree line and the Lorenz curve is also the 
narrowest because the share of per capital consumption in the hands of the best-off is 
less. In other words, phones are the most effective in reducing inequality among those 
main key infrastructure indicators. 
 
It is worth noting that below the thirtieth percentile, all the curves overlap one another, 
implying that the poorest area of the distribution appears not be affected by the 
improvement of infrastructure development. However, above the thirtieth percentile, 
the curves for phone and electricity lie far below the curve for base consumption, 
indicating that the development of these infrastructures has a profound impact on 
inequality. The curves for irrigation and roads seem always to overlap with that for the 
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base meaning that the distribution of welfare does not change a great deal compared to 
the base indicator. 
 
Figure 3: Transformed Lorenz Curves 

 
Source: Author’s calculation  

 

VI. Summary and Policy Recommendation 
 
The findings from the poverty profile confirm that poverty is largely a rural 
phenomenon. The poverty rate is surprisingly lower in female-headed households. Age 
decomposition shows that poverty incidence increases with the increase in the age of 
household heads, and is highest in the 50–60 year-old group. It also reveals that the 
majority of household heads never finished primary education. Decomposing by 
occupation, the poverty rate is found to be higher than average for those who rely on the 
cultivation of cereal crops and manual labour. Consistently the Gini coefficient is 
highest in groups with lower poverty rates. Access to public infrastructure is still very 
limited in the border provinces during the survey period. Only a small proportion of 
households have access to city power and an irrigation system. A vast majority of 
households are located a long way from primary schools, health centres and main roads. 
The poverty rate is highest among the majority who cannot access city power and 
irrigation and rises the further from those public facilities households are situated.  
 
Results from both OLS and quantile regression mostly conform well to expectation. In 
terms of household size, it is found that one additional member to a household can 
decrease per capita consumption by 10%. On the other hand, an education that is one 
level higher and one additional hectare of land to a household could increase per capita 
consumption to 19% and 6% respectively. Sanitation, land title, and possession of a 
tractor could increase per capita consumption by up to 43%, 7% and 23%, respectively. 
For the development level variables, being in the border and urban areas could increase 
per capita consumption by 15% and 30% respectively. Finally, the infrastructure 
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variables, the variables of interest, are found to exert a positive impact on consumption. 
Phones, irrigation systems, electricity and roads could increase per capita consumption 
by 42%, 8%, 29%, and 11% respectively.  
 
The simulations to detect the impact of infrastructure variables on poverty produce 
encouraging results. Cell phones, irrigation, electricity and roads could reduce poverty 
incidence by 94%, 56%, 88% and 64 respectively. The effect of infrastructure is not 
limited to those who live near poverty lines, but run deeper. The simulation shows that 
these variables also reduce the depth of poverty by 97%, 78%, 94%, and 82%, and 
decrease poverty severity by 97%, 86%, 96% and 88%, respectively. Among the four 
infrastructure variables, cell phones have the greatest impact on poverty reduction 
followed by electricity, roads and irrigation. 
 
However, the cost of using infrastructure in Cambodia is extremely high (Lundsrom & 
Ronnas, 2006). Telephone and internet communications is a type of infrastructure for 
which the cost is extremely high and the quality is low due to oligopoly markets. 
Electricity was ranked high as a business constraint. The electricity cost can be 
decreased, either by new sources of energy or by importing cheaper energy. 
Transportation costs are very high, mainly due to the poor quality of roads. This has 
been a major problem for the commercialisation of the agricultural sector as well as for 
industrialisation outside Phnom Penh.  
 
The Royal Government of Cambodia has recognised the important role of 
infrastructure for economic development. To further advance rural development there 
is a need to invest in rural infrastructure. In the National Strategic Development Plan 
2006–2010, the rehabilitation of physical infrastructure includes: primary and 
secondary roads, railways, airports, ports, irrigation facilities, telecommunications, 
electricity generation and distribution networks, etc., which receive top priority, with 
maximum attention being paid to attracting the private sector to undertake work on a 
BOT basis wherever possible.  
 
Based on the empirical investigation above, all four infrastructure variables included in 
the Rectangular Strategy appear to have strong effects on poverty reduction. Project 
design, including the location of infrastructure investments, is critical. Poverty 
reduction can be hastened if rural roads, irrigation, and rural electrification 
interventions are made in locations that are pivotal in terms of distributive and 
multiplier effects. 
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Has Foreign Direct Investment Crowded 
In Domestic Capital in Cambodia? 

Evidences and Policies 
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Abstract 
 
After economic liberalisation, the Cambodian government has made attracting Foreign Direct 
Investment (FDI) as a way to stimulate economic development a top priority since the late 
1990s. However, literatures on FDI-growth (and FDI-growth determinants) for this country are 
very few in number. Contributing to this shortage, the current paper investigates the effect of 
FDI on domestic investment, which is a key factor for capital accumulation, important for 
economic growth in both the short-and long-term. This study applies both a single-equation and 
simultaneous-equation approach to the 1989–2009 (2010) period. It found that the direct effect 
of FDI on domestic investment is only neutral, if it can be observed at all. The paper emphasises 
three important reasons: huge repatriation of profit, similarity in the product market, and 
linkage insufficiency. When combined with indirect effect, FDI turns out to induce domestic 
investment more than itself, suggesting a net crowding-in effect. According to the estimated 
result, a one-dollar increase of FDI is associated with around a $1.80 to $2 increase of domestic 
investment. As policy implications, a selective liberalisation approach and strengthening 
domestic firms via linkages and improvements in the business environment are emphasised.  
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I. Introduction 
 
Foreign Direct Investment (hereafter abbreviated as FDI) can affect economic growth 
of the recipient country through different mechanisms. Among these, the most 
prominent are its impact on productivity and domestic capital formation. This is 
because both factors are extremely important for short- and long-term economic 
development, as suggested by old and new economic growth theories. Perhaps one of 
the most controversial topics concerning researchers and economists is whether FDI 
complements or substitutes domestic investment. The inconclusiveness derived from 
panel estimations begs for deeper studies at country level and micro perspectives. From 
any point of view, if FDI unmistakably crowds in domestic investment it is clearly a 
growth-driver, and every government’s effort to improve the investment climate and to 
provide different kinds of incentives to attract more of it in terms of quality and quality 
is justified. Instead, if FDI is found to have a crowding-out effect, it is rational to 
re-examine the necessity for FDI and its related policies. 
 
The current paper contributes to FDI-growth literatures by investigating the issue raised 
above in the case of Cambodia. Historically, there was some FDI in the early 1970s, 
well before the civil war of 1975 to 1979. Since 1987, FDI once again started to flow 
into the country4. Subsequently, despite the fact that FDI inflow has fluctuated from 
year to year, FDI stock had already reached USD 5.9 billion in 2010, accounting for 
more than 51% of GDP (UNCTAD, 2011).  
 
The turning point in foreign investment history traced back to 1989 when the first 
attempt to shift the economic development system from being centrally planned to 
market-oriented was introduced. The comprehensive liberalisation, however, was not 
realised until 1993 when Cambodia officially launched its first democratic election. 
Since then, mobilizing domestic as well as foreign resources (especially aid and FDI) 
has become one of the top agendas in national development plans. After 1994, when the 
Law on Investment (shortened as LOI hereafter) was officially promulgated, the 
government has been offering numerous incentives to attract foreign investors to invest 
in different kinds of economic sectors. As a result, the importance of FDI has 
dramatically increased as an additional provider of thousands of job opportunities to 
local workers, an injector of capital into this capital-poor country, and an importer of 
technology developed elsewhere into the domestic economy. These actualities validate 
                                                  
4According to ADB’s Key Development Indicators (2001), some USD 100 million of direct investment was 

recorded since 1987 in Cambodia’s Balance of Payments. 
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the need for comprehensive investigations concerning the FDI-growth effect in this 
country, which are particularly scarce. 
 
This research explores FDI’s impact on domestic investment by conferring with FDI 
regimes of Cambodia. The main objective is to examine whether or not FDI has 
crowded in domestic investment so that it can be viewed as a promising factor for 
accelerating capital accumulation which is important for the Cambodian economy from 
both the supply and the demand side. Regarding this, two points are worth mentioning. 
First, given that the savings rate is still low and the investment–saving gap is very acute, 
there is a critical need for foreign investment to finance all kinds of investment. Second, 
the government has repeatedly emphasised the importance of FDI for future economic 
development by improving the domestic investment climate and advertising 
Cambodia’s investment potentials on the international stage. Therefore, this study not 
only corresponds to the current government’s strategy, but also serves as a yardstick to 
evaluate the rationalisation for FDI.  
 
The paper applies, with some modifications, the concept and methodology suggested 
by Agosin and Mayer (2000) and Van Loo (1977). Both direct and indirect effects of 
FDI are considered, and endogeneity checks are performed to confirm the 
appropriateness of the outcomes obtained from regression analysis.  
 
The remainder of this paper is organised into four sections. Section 2 outlines how FDI 
can affect domestic investment by reviewing some literatures. Section 3 describes how 
FDI and the FDI regime in Cambodia have evolved during the last two decades. 
Applied equations, data sources, and empirical results are shown and analysed in 
section 4. Section 5 concludes the paper with some policy implications. 
 
II. Searching for FDI’s Effect on Domestic Investment: Mechanisms 
 
FDI’s effect on domestic investment can be “static” and “dynamic”, “direct” and 
“indirect”. The word “static” means that FDI injects capital into the domestic economy 
and reduces the investment–savings gap in the host. This is quite a simple concept, but 
hard to quantify because each country does not report the FDI amount in terms of fixed 
assets. Most FDI figures are on a balance-of-payment basis, and include everything 
from investment in land, machinery and buildings. The most common method is to see 
the ratio of FDI to gross fixed capital formation, although the two concepts are 
somewhat different.  
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Dynamically, FDI can crowd out (reduce/substitute) or crowd in (induce/complement) 
domestic investment through different setups. Firstly, according to Raghavan (2000) 
and UNCTAD (WIR, 1999), the crowding-in (CI) effect of MNCs or FDI is found when 
it stimulates new downstream and upstream investments that would not have taken 
place in their absence. A crowding-out (CO) effect takes place when the MNCs and 
their foreign investment displace domestic producers as well as their investment 
opportunities (the Third World Network)5. This is also the core conclusion from Agosin 
and Mayer (2000). The authors posit that FDI complements domestic investment if it 
takes place in areas where domestic firms lack the capacity to supply (these are called 
underdeveloped sectors). However, FDI substitutes domestic investment if it occurs in 
sectors where numerous domestic firms already exist. In this case, FDI pre-empts 
investment opportunities of indigenous firms (Papanek, 1972) and can reduce their 
entrepreneurship.  
 
Nicholas et al. (2006), however, suggest a conflicting result, claiming that although FDI 
takes place in the sectors where numerous domestic firms are investing, the emergence 
of foreign investors causes domestic counterparts to increase their investment and 
compete; thus, CO is not likely to happen. For Agosin and Mayer, FDI usually crowds 
in domestic investment in Asia, as it does to some extent in Africa. In Latin America, 
FDI normally tends to have a crowding-out effect because, claim the authors, Asian 
countries seem to be more selective about the kind of investment, more restrictive about 
the screening process, and grants different incentives to different investors than their 
Latin American counterparts. In short, the Asian investment regime is viewed as much 
less liberalised; this is an important factor to consider when trying to take full 
advantage of FDI.  

 

Second, FDI aiming at serving the local market crowds out domestic investment when 
its presence takes away parts or all of domestic firms’ markets. This is plausible 
because the superior technology and marketing strategy possessed by foreign firms 
enables them to exploit more rapidly and effectively profitable opportunities in the 
domestic market, especially under imperfect competition practices. In this case, the 
profitability of indigenous firms (which tend to have lower productivity due to 
technology lag) shrinks, resulting in endangered entrepreneurship. Sometimes, the 
presence of foreign firms forces domestic counterparts into bankruptcy (Nicholas et al., 
2006; Milev, 2008; and Tang, 2008). Conversely, when foreign-invested firms 
introduce new goods and services into the domestic economy, it is likely that the 
market-penetration effect is marginalised and this has a favourable effect on domestic 
capital. 
                                                  
5Available online at: http://www.twnside.org.sg/title/hosts.htm 
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Third, FDI’s impact on domestic investment occurs via credit accessibility or the 
financial market (UNCTAD, 1999). There are two main mechanisms. When both local 
and foreign firms compete to get credit in the (underdeveloped) domestic financial 
market, because the latter is often larger in size and their profitability perspective is 
relatively higher, it tends to get credit more quickly and at more favourable terms than 
the former. Moreover, providing the scarcity of financial resources, borrowing by 
foreign firms in the recipient country can raise the domestic interest rate. Both cases 
cause unaffordability for indigenous enterprises; as a result, they are likely to be 
pre-empted by foreign investors. Should FDI inflow be relatively larger than the host’s 
financial market, it tends to cause appreciation in the exchange rate, leading to 
declining investments for export. 
 
Fourth, FDI can induce (or reduce) domestic investment through linkages. This 
mechanism is very conditional on domestic firms’ adequacy, proficiency, as well as the 
host’s linkage policies. If there are only a few and ineffective indigenous firms to 
supply raw materials or other inputs used in the production of a foreign counterpart, 
FDI is likely to have little or no effect on domestic capital accumulation. Sometimes, 
FDI deteriorates the balance of payment by its huge imports. On the one hand, this 
leads to the higher price of capital goods. On the other hand, FDI disturbs backward 
linkages by substituting domestically produced goods for imported products. All of 
these can possibly explain the CO effect of FDI. However, UNCTAD (1999:172) 
presages that “it may happen, though, that foreign affiliate-established linkages lead to 
crowding in after the foreign affiliate has crowded out its direct competitors: then, the 
net effect on the host country’s investment will depend on the relative strengths of the 
two effects”.  
 
There are some other situations from which FDI’s effect on investment can be 
evaluated. Monopoly power conduct is probable because most foreign firms have some 
specific advantages which can strengthen their competitiveness in the local market. 
Profits obtained domestically by foreign firms can all be repatriated to parent 
companies or affiliates elsewhere, leaving nothing to be reinvested in the host. Also, 
when wages increase as a result of a huge inflow of foreign investment, it can head off 
domestic firms which are unable to pay higher wages. These cases might cause a CO 
effect. A CI effect may come about, nonetheless, when foreign investment is injected 
into any kind of infrastructure which can affect the profitability and expansion of 
domestic firms, whether directly or indirectly. FDI and its agglomeration effect can 
create new demands for locally produced materials. Much more indirectly, government 
commitment to improving the investment climate to attract FDI also influences the 
transformation and entry of local enterprises.  
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Van Loo (1977) suggests that FDI’s effect on investment is only a direct one. Yet it has 
an indirect effect via the “accelerator theory of investment”. This theory posits that the 
rise of foreign investment causes an increase in expenditure (consumption), and this 
produces an indirect effect on domestic investment (Knox, 1952 and Van Loo, 1977). If 
demand levels are excessive, firms tend to increase their investment to meet the 
demand, especially if the country continues to be far from full-employment. Taking 
Keynes’ well-known economic theory as the baseline, changes in exports and imports 
also affect national income. In turn, a change in income obviously influences the level 
of investment. Van Loo mentions that although the direct effect of FDI on Host’s gross 
fixed capital formation can be negative (of course, it can also be positive); the total 
outcome is likely to be positive when combined with the indirect effect. Her method, 
therefore, provides the most comprehensive framework for the study of FDI’s effect on 
investment.  
 
Moreover, previous studies uncover that FDI’s effect is strongly dependent not only on 
the capacity and development level of domestic firms and host’s FDI-related policies, 
but also on the type of FDI being attracted. According to Mileva (2008), Greenfield 
FDI contributes directly to new plants and equipment, and causes spillover linkages 
between firms, while M&A contributes to capital formation only if investment in new 
technology is made by foreign owners. Agosin and Mayer (2000) support this statement, 
adding that M&A, mainly just a transfer of ownership, may have adverse 
macroeconomic impacts on most different types of investments.  
 
It is worth noting that it is impossible to disclose exhaustively all mechanisms in just a 
study. Yet, as FDI can affect domestic investment directly and indirectly, looking at 
both properties at the same time is expedient for policy implications.  
 
III. Understanding Cambodia’s FDI Regimes6 and FDI Development 
 
Understanding FDI regimes in Cambodia can shed light on the interpretation of 
empirical results in the next section. However, it is worth noting that the review of FDI 
policy/regimes is not far-reaching. Only the parts relevant to the objectives of the 
current paper are to be mentioned.  
 

                                                  
6 This section is extracted from chapter 5 of the author’s dissertation. Originally, it was developed to compare with 

FDI policy and FDI regimes in Thailand and Vietnam. Therefore, readers will often find many parts of this section 
are to be compared with Thailand’s and Vietnam’s policies. 
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3.1. FDI regimes 
 

Foreign investment law was very much extra-terrestrial, at least until 1989–1990. In 
1989, as the first attempt to shift development policy from totalitarianism to a 
market-based system was announced, investment law and other regulations governing 
its implementation were initially drafted. The law and regulations were put into the 
1991 sub-decree on foreign and domestic investment which aimed at encouraging 
private investment in a wide range of sectors and creating a favourable investment 
climate in Cambodia. However, it was not until 1994 that the Law on Investment was 
official passed, responding to the need of the government to invite and encourage 
participation from the private sector. 
 
From the start, FDI policy in Cambodia was much more liberalised than that of 
Thailand during the 1970s and Vietnam during the 1990s. Most of the sectors are open 
to foreign participation. No performance requirement is applied, and there are no 
sectors in which foreign investors are denied national treatment. The LOI also prevents 
discrimination toward foreign or domestic firms, avoids nationalisation of the private 
property of investors, and bans any practice of price control. In the Law, if there are 
damages to private property, the government has to provide sufficient compensation.  
 
More sectors are open to foreign investment and are eligible for incentives than in 
Thailand and Vietnam, ranking from agriculture, such as crops, livestock raising and 
fisheries to all kinds of manufacturing, such as foods, textiles and garments, paper, 
chemicals, rubber, metal, electronic and electrical equipment, transportation equipment, 
highways and bridges, machinery and industrial equipment and to service sectors such 
as hotels and tourism, and educational facilities. Yet, despite a long list of suggested 
sectors for foreign investment, FDI has so far been concentrated in only garments and 
textiles and hotels and tourism.  
 
Hiring foreign employees is permitted in cases where a qualified local workforce is not 
available7; the hired foreign employees can freely remit their incomes and salaries after 
paying an appropriate tax. Foreign investors are permitted to own land, 100% foreign 
ownership is permitted in most sectors, and import activities of all types of goods are 
not prohibited, with the exception of military equipment and narcotic drugs 
(UNESCAP, 2006). In this case, a 100% import duty exemption is permitted for raw 
materials and other inputs to be used in production processes, and no local content 
                                                  
7Compared to Thailand and Vietnam, Cambodia does not limit the hiring of foreign workers, while in Thailand no 

more than 10% is allowed and in Vietnam, the hiring of foreign employees is subject to project specification. 
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requirement is applied.8 
 
On March 2003, LOI was amended for the first time. Under the new amended law, all 
firms which are approved and granted a final registration certificate are called 
“Qualified Investment Projects (QIPs)”. A QIP is eligible for exemption from profit tax, 
import duties for construction materials, production equipment and production input 
materials for export QIP and supporting industry QIP.9 However, should a supporting 
QIP fail to supply 100% of its manufactured product to export industries (or export 
100% of its product), such QIP has to pay import duty and other taxes on production 
input for the amount which has not been supplied (Thoraxy, 2006:89).  
 
Cambodia became an official member of the World Trade Organisation (WTO) on 13th 
October, 2004. As a member, it has been obliged to amend and enact many laws to 
comply with WTO’s rule (ranging from 17 to 46 necessary laws and regulations). 
However, there are reports that suggest that Cambodia has been behind schedule in 
reforming legal aspects and passing new business regulations. However, the Royal 
Government introduced some measures to help Cambodian and foreign businesses stay 
competitive in the world market such as: 1) Introducing a joint inspection on import and 
export to reduce time, informal costs, and bureaucratic conducts; 2) Establishing the 
standards and other technical measures based on international practices, guidelines and 
recommendations such as laws on protection of property rights, laws on copyright; and 
3) Reducing the costs of registration and time taken to get approval and be registered 
(US Department of State: Cambodia’s Investment Climate 2009 & Thoraxy, 2006). The 
Cambodian government recently urged investment-related ministries and institutions to 
ensure trouble-free, fast and efficient service provision, transparency in the process of 
screening and approval, and minimum bureaucracy for both new and existing investors.  
 
In short, FDI policy in Cambodia has just been newly created. Although much more 
remains to be done, Cambodia has put great effort into improving the level of success 
by using a very favourable FDI policy at home and advertising investment 
opportunities abroad to attract foreign investors by minimizing restrictions, providing 
different incentives, and continuously improving the investment climate. The FDI 
regime is much more open than that of Cambodia’s neighbours in their early days. 
Cambodia poses no local content requirement for foreign firms, permits unrestricted 
                                                  
8 The government indirectly encourages foreign firms to produce domestically previously imported products/raw 

materials by giving different incentive packages. 
9 Export QIPs are qualified projects whose production is exported and the amount of exports are to be determined by 

sub-decree. Supporting industry QIPs are projects 100 percent of whose production is supplied to the export 
industry and as a substitution for the regularly imported raw materials or accessories. 
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repatriation of profit and free currency conversion, opens most economic sectors to 
foreign participation and allows 100% foreign ownership.   
 
3.2. Some FDI trends and facts 
 
As mentioned earlier, there were some foreign investment activities in Cambodia 
starting from 1987 although the sector(s) in which they engaged were unknown. From 
the early 1990s to the late 2000s, FDI flowing into Cambodia has been small compared 
to the regional average, and has very much fluctuated. In the last two decades, annual 
FDI inflow has never exceeded USD 900 million. Figure 1 presents the trend of FDI 
inflow as well as the FDI-to-GFCF ratio back from 1988 to 2010. Figure 2 shows the 
evolution of FDI stock and FDI stock as a percentage of GDP.  

 
After briefly declining, FDI rose from USD 20 million in 1991 to USD 293 million in 
1996, two years after LOI was officially approved. FDI (approval base) during this 
period mainly concentrated in the tourism and construction sector, followed by 
agriculture and food processing (IMF, 2004 and Nakamura, 2006). In 1997, FDI 
dropped to USD 168 million due to instability in domestic politics and the Asian 
Financial Crisis. Although the amount increased briefly in 1998, the downward trend 
can again be observed, at least until 2003. This pattern follows the worldwide FDI trend, 
but domestic drawbacks such as poor infrastructure, shortage of human resources, 
bureaucracy troubles, and insufficient investment-related legal aspects also explain this 
decline. In 1997, the cement sector accounted for 27.5% of total fixed assets registered 
and 39.6% of approved investment in the industrial sector.10 In 1998, however, wood 
processing took the lead, just ahead of garment sector.  
 
From 2003, FDI inflow dramatically surged to reach its peak in 2007, amounting to 
USD 867 million before gradually declining to USD 532 million in 2009 due to the 
worldwide economic crisis. In 2010, FDI rose again to USD 783 million. From 1999 to 
2004, FDI was concentrated predominantly in the garment and textiles industry, 
although tourism activities have attracted considerable capital from foreign companies. 
In 2000, for example, the tourism and garment sector accounted for 36.4% and 17% 
respectively in total approved investment. In 2004, however, the garment industry’s 
share rose to an unprecedented high of 39.7%, accounting for 77% of permitted 
investment in the industrial sector. After more than a decade of light manufacturing and 

                                                  
10Approval investment includes both Cambodian and foreign capital. Therefore, the exact amount of FDI approved 

(as well as disbursement) in each sector is not fully known. 
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service sector domination, Cambodia has been able to attract FDI into diversified 
sectors since the mid-2000s. New emerging sectors comprise of, but are not confined to, 
agro-industries, mining and energy, infrastructure, building materials such as cement 
and harnesses, and simple assemblage of vehicles. 
 
Figure 1: FDI Inflow and FDI-GFCF Ratio 

  
 
Notes: FDI data from 1988 to 1991 is taken from ADB’s Key Development Indicator Series (2001). From 1992 to 
2010, data is taken from UNCTAD’s FDI Statistics Online (2011). Gross Fixed Capital Formation in current USD is 
derived from the UN’s Statistical Database. GFCF 2010 is derived from ADB, Key Development Indicator Series 
(2011) 
Sources: UNCTAD (2011) and ADB's Key Development Indicators (2001 and 2011) 

 
Figure 1 also shows that despite the small amount of FDI attracted, Cambodia depends 
quite strongly on it in terms of gross fixed capital formation. Excluding the period prior 
to 1990, the FDI-to-GFCF ratio exceeded 50% in 1996, 1998, and 2007. From 1990 to 
2010, FDI contributes an average of 33.4% annually to the total domestic investment 
rate in Cambodia, a figure which is twice as high as that of the regional average. This 
implies that FDI is understandably an important external source to supplement 
domestic saving which averaged less than 20% of GDP until 2005 (ADB, Key Indicator 
Series: 2011). 
 
Figure 2 reveals that there are two distinct periods during which FDI stock registered a 
lower growth rate than that of GDP: 1990–1993 and 2002–2005. Conversely, it 
increased significantly during 1988–1990, 1995–1998, and 2008–2010. FDI stock 
exceeded USD 1 billion in 1997, and doubled every five years. By 2010, it was 
estimated that FDI stock in Cambodia had already reached USD 6 billion, accounting 
for a little over 51% of GDP (compared to GDP per capita which is USD 793 in 2010, 
an extraordinary USD 403 is FDI stock). 
 
 
Before closing this section, three other aspects of FDI in Cambodia are presented 
briefly. Since FDI information is very scarce and not reported separately, we cannot 
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clearly distinguish which sectors have received the largest amount of FDI. According to 
the Cambodian Investment Board (unpublished data) reported in UNCTAD’s 
Cambodia FDI country profile (table 11.B); the tertiary sector has accumulated 60% of 
the total approval capital investment plan from FDI by 2002, followed by the secondary 
sector (35%). However, in table 11.A of the same reference, it was the secondary sector 
which has received the largest amount of accumulated FDI, accounting for more than 
45% of total stock in the host economy. The tertiary sector’s share was only 36.4%. The 
unity between the two tables is that, in the secondary sector, the textile and clothing 
industry are the front-runners, followed by wood and wood products, and finally by 
food, beverage and tobacco. In the tertiary sector, the conclusion is not completely 
clear-cut. 
 
Figure 2: FDI Stock and FDI Stock as % of GDP  

 
Notes: FDI stock in 1987 is taken from UNCTAD’s FDI Statistics Online. This FDI stock series is obtained by 
adding the annual FDI inflow from 1988 onward. This constructed FDI stock series does not differ much from the 
original series provided by UNCTAD. GDP in current USD is derived from the UN’s Statistical Database. GDP in 
2009 and 2010 is calculated by the author using a growth rate of 0.1% and 6.3% respectively (the figures are taken 
from ADB’s Key Development Indicator Series 2011, which correspond to official national data).  
Sources: FDI stock in 1987 is taken from UNCTAD’s FDI Statistics Online. This FDI stock series is obtained by 
adding annual FDI inflow from 1988 onward by the author. 

 
Until 2006, accumulated FDI in the secondary sector was around 44%, followed by 
tertiary sector (29%), then by infrastructure and construction (19%).11 By 2002, there 
were 782 foreign affiliates of Transnational Corporations (TNCs) in Cambodia, 
providing 337,205 jobs to local workers. It is reported that their numbers continued to 
increase until 2010, but no official records are available since then.12 
 
Another important feature is that although M&A with local firms and privatisation of 
                                                  
11 Author’s calculation based on IMF’s Cambodia Statistical Appendix 1999, 2000, 2003, and 2007 by adding up 

annual sectoral approval FDI since 1994. The figure does not separate Cambodian-made investment from total 
approved investment. 

12 For more information on the list of foreign affiliates in Cambodia, see UNCTAD’s FDI in Least Developed 
Countries – Cambodia (2011). 
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state-owned enterprises were very common during the late 1980s and early 1990s, this 
was no longer the case since the late 1990s. Table 1 presents M&A sales as well as 
announced Greenfield projects. Some M&A sales have occurred since 1996, but 
compared with Greenfield investments, their share is relatively small. Greenfield FDI 
projects announced surpassed USD 1 billion in 2006 and three other consecutive years 
at the end of the 2000s.  

 

Table 1: Types of FDI in Cambodia (value in million USD) 
1996 1997 1998 2003 2004 2005 2006 2007 2008 2009 2010

M&A Sales 0.2 1.1* 2.0 0.3 0.1 - 8.5 6.0 29.6 -336.1*** 4.5
Announced Greenfield - - - 488.0 176.0 206.0 1,103.0  139.0     2,825.0  2,313.0  1,104.0   

 

Notes: * - The acquired company is Regent College and acquiring company is Melewar Group (Malaysia). ** - 
acquired company is Cambodian Beverage Co. and acquiring company is Faser and Neave Co. (Singapore). *** - 
acquiring company is Cambodian (Royal Group) and acquired company is Millicom International Cellular. 
Sources: UNCTAD’s FDI in Least Developed Countries – Cambodia (2006 and 2011) 
 

The above-mentioned information is very important to understand if FDI is to have a 
CO or CI effect on domestic investment. The main conclusion from section 3.2 is that 
FDI has been one of the key injectors of capital to capital-poor Cambodia. FDI has 
concentrated on the garment industry and hotel and tourism although the pattern is 
becoming more diversified now than it was before. It has additionally been shown that 
FDI in a large scale occurs in the form of Greenfield after 1993. If the types of FDI 
really matter, it is rational to conclude in advance that the CO effect is not likely to be 
the case in Cambodia. 
 
IV. Searching for the FDI Effect on Domestic Investment: Empirical 

Evidence 
 
4.1. Applied equations and data sources 
4.1.1. Theoretical background and methodologies 
 
This study adopts two methodologies to investigate the effect of FDI on domestic 
investment. First, it follows the concept and equation suggested by Agosin and Mayer 
(2000), which assume that total investment in a country equals the sum of domestic 
investment ( ) and real investment from TNCs or MNCs ( ). Identically, this 
relationship can be written as: 



40 
 

  (1) 
 t denotes a time period or particular year. Since FDI is mostly undertaken by MNCs 

and not all of the amount is used to finance real investment contemporaneously, real 
investment from MNCs,  takes the following form:13 

  (2) 
 Domestic investment is taken as the difference between desired and actual stock: 

)  (3) 
 is the adjustment to this difference, and < 1. Desired stock is assumed to depend 

on expected growth and the difference between actual output and full-capacity output.14 
(4) 

 Where  is the expected growth rate and y= Y - . Y = real output and is the 
potential (full-capacity) output. In equation (4), > 0. Capital stock  is 
theoretically defined as: 

 (5) 
 stands for the depreciation rate or the displacement cost of capital stock, K. 

Combining (4) and (5) into (3), we obtain: 
 (6) 

 where , , , and . 

Assuming rational expectation, expected growth systematically follows the actual 
growth rate. With lags, this relationship can be written as: 

  (7) 
 Finally, including (7) into (6) and then replacing (6) and (2) into (1) and collecting 

terms yield (8) which can also be written as (9): 
 (8)15 

 

(9) 

and . Equation (9) is used to estimate the 

effect of FDI on domestic investment, and all variables are transformed to percentage of 
GDP. To capture this effect, it is necessary to look at: 1) the 3 years’ coefficient of FDI 

                                                  
13 This development is roughly similar to the Aftalion-Clark Accelerator although the accelerator focuses on 

investment undertaken by a firm in general. The core concept is that given an increase in demand, a firm may not 
think it is necessary to increase investment all at once to respond to the rising demand because such a rise is not 
permanent. In addition, firms face delivery lags, liquidity and other capital-constrained problems which cause 
some lags in real investment. 

14 It should be noted that investment itself is, however, positively related with expected growth but negatively with 
uncertainty about growth prospects. 

15Agosin and Mayer estimate equation (8) twice by separating the lag growth rate and output gap into different 
versions. But they report only the first one because of the similarity in the outcomes.  
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relative to total investment; and 2) ’ coefficient.  is a sum of 3 years’ FDI over the 
sum of 2 years’ total domestic investment, taking the form: . 
The criteria used to determine the long-term CO/CI effect is the value and significance 
of the coefficient. Following Agosin and Mayer, there are three possibilities: 

 
- With a Wald test it is not possible to reject the hypothesis that  = 1. This means that FDI has 

a neutral effect on total investment in the long run ( FDI = INV), 
- If the null hypothesis βW= 1 is rejected and βW> 1, it is evidence of CI: in the long run, the 

increase of total investment is larger than the increase of FDI ( FDI < INV) 
- If the null βW = 1 is rejected and βW< 1, there is a long-run CO: an additional percentage 

increase of FDI leads to less than a percentage increase in total investment ( FDI > INV)16 
 
Equation (9) can capture only the direct effect of FDI on domestic capital accumulation, 
if any. As Van Loo (1977: 481) has pointed out, “additionally analysing [the] indirect 
effect between the two can help policymakers to deliver a more precise assessment of 
the desirability of and accurate strategy for foreign direct investment”. The indirect 
effect of FDI on domestic investment through accelerators may be far more important 
than its direct effect under great liberalisation in which control on capital and goods 
movement is no longer widely implemented in contemporary developing countries. 
 
To confirm the total effect of FDI, this paper applies the methodology suggested by Van 
Loo (1977) into the case of Cambodia. The author proposes two frameworks – the first 
is to use single-equation estimation and the second is to simultaneously assess four 
equations derived from Keynesian economic concepts. The main concept is that FDI 
causes an increase in resources available to a recipient country, and this increase is split 
into investment and consumption (or expenditure). 17  The change of expenditure 
induced by FDI further causes adjustment in investment via (national) income change, 
working mainly through the accelerator effect.  
 

                                                  
16 Statistically, we argue that the Wald Test works well for large sample estimations. In our case, however, the total 

observation is only 22. Therefore, the F-test is more appropriate than the Wald-Test. 
17 For discussion from micro perspective, see Griffin Keith (1970) in the Bulletin of the Oxford University Institute 

of Economics and Statistics 
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Figure 3: Framework for Analysis – Direct and Indirect Effect of FDI on Domestic Investment 
 

 
However, taking the Keynesian framework seriously, FDI can affect gross national 
expenditure not only through its effect on investment and consumption, but also on 
exports and imports. The latter can be called the FDI balance of payment effect. As FDI 
can supplement domestic investment–savings gap, it can also supplement the foreign 
exchange earning gap. Using Y = C + I + G + EX – IM as a baseline, the simple 
framework in which FDI indirectly affects domestic investment can be constructed as 
shown in figure 3.18 
 
In the figure, the relationship between FDI and domestic investment is called direct 
effect (marked by solid arrow) and the rest is dubbed indirect effect (denoted by dotted 
arrows). The method to estimate the direct effect of FDI developed by Van Loo is 
basically the same as that suggested by Agosin and Mayer. But the differences are that 
the latter takes into account the gap between real output and potential output, and that it 
does not include any lag values. It is noteworthy to mention that original equations do 
not contain investment price or cost of capital. Agosin and Mayer also exclude the cost 
of capital due to the fact that many previous studies fail to uphold its importance 
empirically. However, we decide to take into account the cost of capital because it is the 
core part of investment theory developed in Irving Fisher's Theory of Investment (1930) 
and J. M. Keynes's Internal Rate of Return (1936). This can be written as: 

 =  (10) 

 
The coefficient of FDI is the main focus, and the criteria for deciding whether it has CO, 
CI, or neutral effect are the same as Agosin and Mayer’s (by using 1 as the reference 

                                                  
18 The figure is constructed based on the explanation in Van Loo (1977) and some other rationality of FDI’s impact 

on growth determinants.  
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point). Taking and  separately, the first term is the intercept and the second 
coefficient is the induced investment resulting from the change of income (this can be 
called marginal propensity to invest). Both representing one version of accelerator 
theory of investment19 and  denoting the cost to invest are expected to have a 
negative sign. FDI is then added to capture its impact on investment. 
 
To examine the indirect effect of FDI on domestic investment, Van Loo suggests 3 other 
equations in addition to (10) and two more identities.20 

 =  (11) 

(12) 
 (13) 

 (14) 
Y = CON + INV + G + EX – IM  (15) 

  (16) 
 
INV  Investment or Gross Fixed Capital Formation 
Y  Gross National Income or GDP 
FDI  Foreign Direct Investment 
INVP  Investment Price or Cost of Investment 
CON  Final Consumption Expenditure 
EX  Export of Goods and Services 
IM  Import of Goods and Services 
G  Government Consumption 
YW  Gross National Expenditure of Trading Partners 
PX/PW Export Price of Cambodia relative to Domestic Price of Trading Partners 

                                                  
19 U is a better proxy for an economic situation whether or not its output is in excess capacity. U can be positive or 

negative. When it is negative, it means that real output is larger than potential or full employment output. 
Therefore, the economy functions below its capacity and demand is booming. This encourages firms to speed up 
investment. Contradictorily, positive U means the economy is in a state of excess capacity, suggesting that firms 
have many idle assets which are not fully used. Therefore, in this circumstance, firms will not increase investment. 
The relationship between U and INV is shown in the following figure. According to theory, both are inversely 
related.  

The Graphical Relationship between U (YF – Y) and Investment 
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20 In her study, government consumption is assumed to be exogenous. In this study, government consumption is 
included in final consumption expenditure (Private Household Consumption + Government Consumption). In 
addition, Van Loo uses only the income and export price of the United States while in this study the income and price 
of 10 Cambodian trading partners are taken into consideration. 
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YF  Gross Potential Output 
 
Equation (12) states that consumption is a function of aggregate income ( is widely 
considered as a marginal propensity to consume or induced consumption resulting from 
the change in income) and its amount in the previous year. FDI is included so that its 
indirect impact on consumption can be captured. In equation (13), although export 
function is modelled according to accepted theory, including FDI results in an ad-hoc 
equation as it contains both export supply and export demand function. (YX and 
PX/PW are proxies for the demand side and FDI chiefly represents the supply side.) We 
acknowledge that the need to separate export supply and export demand become more 
pronounced because, unlike large or developed countries where domestic production 
capacity is high and the domestic market absorbs a large proportion of production, 
Cambodia’s population is roughly 14 million and export (as well as import) 
dependency (in terms of GDP share) is high. However, as the model is developed based 
on demand-side economy, doing nothing is actually a gain.21 
 
The import equation is modified so that it conforms better to theory. The modification 
follows the work of Khan and Ross (1976) and Houthakker and Magee (1969). The 
modified equation takes the following form: 

 (17) 
 
Equation (17) suggests that imports are fundamentally influenced by the size of the 
previous year’s aggregate income and the relative import price. FDI is an additional 
factor to explain imports.  and  is expected to reveal a positive and negative sign 
respectively. Although the coefficient of FDI is usually positive, it is not necessarily so. 
FDI can replace previously imported product, resulting in declining imports. In 
addition, if supplying capacity in the domestic market is sufficient and standardised, 
foreign firms may use locally produced inputs rather than imported goods. The effect of 
FDI on imports may also depend on the trade and investment policy of the host country 
and the connection between affiliates and their parent company. 
 
By now, we have totally four equations which were modified to conform to theory and 
two identities in simultaneous approach. FDI is assumed to be exogenous due to 
various reasons. First, factors determining FDI might be related more to world 
economic conditions and the strategies of foreign firms. Second, policy incentives are 
                                                  
21 Including FDI into the export–supply equation, where PX is Cambodian export price and P is domestic price:  

+ , the estimated coefficient is slightly larger than 5, suggesting that FDI’s coefficient 
is different depending on the nature of the export equation. 
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hard to quantify and are not found to be the main determinants of FDI compared to 
economic fundamentals. Third, it is quite clear that FDI inflow to Cambodia is mostly 
exported-oriented and resource seeking, which is dependent on degree of openness and 
low wage. However, wage statistics are not available. Fourth, we attempted to 
endogenise FDI (as part of the test to check the reliability of empirical results), but the 
results were very similar to the ones we obtained by treating FDI as exogenous, 
suggesting that doing this did not make any important difference in conclusion. 
 
Additionally, the effect of the Asian financial crisis in 1997–1998 and world economic 
crisis in 2008–2009 should be taken into account. Although the Asian financial crisis 
did not significantly affect Cambodia’s economy, its dampening effect can be observed 
via exchange rate depreciation and reduction in investment (-20.4% in 1998). The 
2008–2009 world economic crises did cause a zero GDP growth rate. This was 
triggered by a decline in exports by -6.3% in 2009. To capture away the effect of crises, 
two dummy variables are created - and . These dummies 
are then allowed to enter all equations in single as well as simultaneous approaches. 
 
4.1.2. Simple simulation 
 

To see how the whole system works, a simple simulation scenario is applied after 
calculating induced investment resulting from the change in national income. We 
assume that annual FDI inflow increases by USD 10 million. This assumption is to find 
the total final effect of FDI on domestic investment. If the latter increases by more than 
USD 10 million, then FDI can be said to have a crowded-in effect. 
 
4.1.3. Data sources 
 
The main data source is the United Nations Data Explorer titled the “National Account 
Estimates of Main Aggregates” which is the product of a global cooperation effort 
between the UN Statistical Division, international statistical agencies, and the national 
statistical services of more than 200 countries and territories.22 National Account 
components are given in both Local Currency Unit (LCU) and US dollars. We decided 

                                                  
22 There are other frequently used datasets in the field of economic development – Alan Heston, Robert Summers 
and Bettina Aten, Penn World Table Version and World Development Indicator (WDI) provided by the World 
Bank. We found that Penn World Table (version 7.0) dataset is fundamentally the same as that of the UN. However, 
the former reports components on the national account only in LUC (the base year is 2005; data are available from 
1970 to 2009 for Cambodia). As for WDI, although the constant 2000 price is applied to all economies, data are 
readily extractable only from 1993 to 2009 for Cambodia. We confirmed all variables among the three sources by 
focusing only on data in the current price (either in current LUC or current USD), and we found they are comparable. 
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to use statistics in US dollars at a constant 2005 for four reasons. First, the base year 
used in the national account of Cambodia changed from period-to-period. Second, the 
FDI figure is available in USD, and if it should be changed to LCU, the need to adjust 
for exchange rate difference is obviously an obstacle. Third, an export equation 
includes gross national expenditure and the relative export price of 10 Cambodian 
trading partners which is commonly reported in US dollars. Therefore, a unified base 
year and data in USD is really necessary. Fourth, the UN’s data is readily obtainable 
from 1970 to 2009 for GDP, CON, INV, G, EX, and IM.  
 
The main source of 1992–2010 gross FDI records is derived from UNCTAD. Data for 
1987–1991 are appended from ADB’s Key Indicators Series 2001, which reports FDI 
in the section on balance of payment. FDI is deflated using an investment deflator 
(2005 = 1).  
 
Price information is very hard to find. There is no price index record for import, export 
and wholesale. The only possibility is to use the index of import and export deflator as 
well as GDP deflator and consumer price. In this study, the export price (PX) and 
import price (PM) are represented by the index of export deflator and import deflator 
respectively (2005=1). The alternative for domestic price (P) is the index of implicit 
GDP deflator (2005=1).  
 
Next, the main challenge is to find the most appropriate and relevant substitute for PW 
and YW. For Cambodia, as the United States has been the largest importer since the 
mid-1990s, it seems reasonable to use the US as the only key trading partner. However, 
as shown in table 2, Singapore, Germany, Hong Kong, Canada, Vietnam, and Japan 
imported a number of products from Cambodia during 1984–1995. Even after the 
mid-1990s, Cambodia’s exports to these economies (together with the United Kingdom, 
Spain, and France) accounts for more than 36% of total merchandise exports. This 
implies that representing trading partners by only the US might underestimate the 
importance of relative world price and income.  
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Table 2: Cambodia - Main Direction of Export, 1984–2009 
(Export to Different Countries, as % of Total Merchandise Export) 

     USA Germany Hong Kong UK Canada Singapore Vietnam Spain Japan France Others
1984-1990 4.67 0.26 0.56 0.84 - 14.82 5.29 0.03 7.45 0.69 65.39
1991-1995 0.41 12.20 1.13 0.89 1.18 6.86 5.43 0.32 9.67 2.02 59.88
1996-2000 27.00 6.90 2.78 6.13 0.28 11.98 12.29 0.50 1.15 2.25 28.74
2001-2005 61.05 8.52 3.84 7.78 1.73 1.68 1.95 0.61 1.35 2.53 8.97
2006-2009 52.76 7.28 4.04 5.50 5.03 4.43 3.84 2.94 2.46 1.34 10.37  
Source: ADB’s Key Indicator Series 2002 and 2010. Percentage share is calculated by the author 

 
In this study, YW and PW are represented by the constructed price and income index of 
10 importing countries (as listed in table 2). The income of trading partners (YW) is 
built using the methodology suggested in Houthakker and Magee (1969) and Goldstein 
and Khan (1978). First, the GDP of all trading partners is normalised to get GDP 
volume indexes (2005=1). Second, each of these indexes is weighted by the percentage 
share of Cambodia’s total exports in 2009. Then, the weighted indexes are summed up 
to get an income index. It is worth noting that total export share does not equal 1 due to 
the fact that export products are shipped to other, unclassified countries. However, the 
representing trading partners absorb more than 70% of merchandise exports from 
Cambodia. The domestic price of trading partners (PW) is calculated based on similar 
methods, using GDP deflator index of 10 the countries (2005=1), weighted by their 
import share in Cambodia’s total exports in 2009, then adding them up. The GDP 
deflator index is taken from the IMF’s International Financial Statistics; missing data is 
appended by UN statistics. Table 3 summarises an explanation of variables and their 
sources of data. 
 
Table 3: Variables, Explanations, and Data Sources 

Variable Explanations Sources
INV Gross Fixed Capital Formation, as % of GDP UN, ADB
FDI Gross FDI Inflow, as % of GDP UNCTAD, ADB
G Growth rate of GDP, calculated based on constant 2005 Author, UN
t Time Period (1987 -2010); (t-1), (t-2) denotes 1 year and 2 year lag …
Crisis Dummy of Asian financial crisis 1997-1998 and 2008-2009 world economic crisis …

INV Gross Fixed Capital Formation, in US$ at constant 2005 UN
Y Gross National Expenditure, in US$ at constant 2005 UN
YF Derived from Hodrik Prescott Filter (detrended Y series) Author, UN
FDI Foreign Direct Investment, deflated by using investment deflator (2005 = 1) UNCTAD, ADB
INVP Investment Price, represented by annual change of investment deflator (2005 = 1) Author, UN
CON Final Consumption Expenditure, in US$ at constant 2005 UN
EX Demand for Export of goods and services, in US$ at constant 2005 UN
IM Import of goods and services, in US$ at constant 2005 UN
YW Constructed index of Gross National Expenditure of 10 trading partners, in US$ at constant 2005 UN, Author
PW Constructed index of domestic price of 10 trading partners, at constant 2005 UN, IMF, Author
PX Cambodian export price, proxy by index of export deflator (2005 = 1) UN, IMF, Author
PM Cambodian import price, proxy by index of import deflator (2005 = 1) UN, IMF, Author
P Cambodian domestic price, proxy by index of GDP deflator (2005 = 1) UN, IMF, Author
Crisis Dummy of Asian financial crisis 1997-1998 and 2008-2009 world economic crisis …
t Time Period (1989 - 2009), (t-1) denotes 1 year lag …

Agosin and 
Mayer 
(2000)

Van Loo 
(1977)

 
Notes: For HP filter,  
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4.2. Empirical evidence 
 
Results from Single-Equation Estimation 
 
The result obtained by applying equation (9) is reported below; t-statistics are shown in 
the parenthesis under the estimated coefficient. According to the result, FDI seems to 
have no effect on domestic investment in Cambodia as the crude sum of its coefficients 
is around 0.13; all are statistically insignificant. Factors strongly determining 
investment are its lag values and previous years’ GDP growth rate. However, the null 
hypothesis βW = 1 cannot be rejected even at a 90% level of significance even if the 
coefficient obtained by the Wald Test of with F-Test = 1.195 (d.f = 1, 12), 
and probability of F-Test is 0.29.  
 

Notes: *, **, and *** denotes a significant level at 90%, 95%, and 99% respectively. OLS is applied to get the result. 

 
Therefore, in the long run, it should be concluded that FDI has only a neutral effect (or 
one-to-one relationship) on domestic investment. Given that Cambodia is a country in 
Asia, the result from this paper supports the finding from Agosin and Mayer that at least 
there is no case of a crowding-out effect of FDI observed in this continent.  
 
The result obtained by applying equation (10) is presented below. High adjusted 
R-square and reasonably acceptable Durbin Watson statistics suggest that the equation 
is well specified and that no serious autocorrelation problem has occurred in the 
estimation. All variables are appropriately signed. Again, the outcome does not signal 
that FDI has a crowded-out effect in Cambodia. The estimated coefficient of FDI is 
0.18 but is not statistically confirmed, suggesting that its effect is by and large 
unobservable. 
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Notes: *, **, and *** denotes a significant level at 90%, 95% and 99%respectively. OLS is applied 

 
Measuring the effect of FDI on domestic investment directly, it is found that the 
crowding-in effect cannot be upheld empirically. In the long run, it seems that the 
relationship between the two is unnoticeable. If can be perceived at all, a $1 increase of 
the FDI is likely to be associated with a $1 increase of domestic investment. As theory 
predicts, U and investment price is negatively related with investment. The Asian 
financial crisis and the world economic recession caused real investment to decline by 
approximately USD 0.1 billion and USD 0.2 billion respectively.  
 
Apparently, this conclusion cannot be generalised as it needs deeper qualitative 
researches into firm levels and market structures. At the first step, one can argue that 
given the small amount of FDI being attracted, it is not surprising that a significant 
effect on domestic capital might not be ensured. However, considering how FDI can 
induce (or reduce) domestic investment as mentioned in section 2, some immediate 
mechanisms can be observed. First, FDI has not prompted domestic capital because 
most of its profit has been repatriated to its parent company or somewhere unspecified. 
Figure 3 compares profit transfer on FDI23 operating in Cambodia as well as in some 
other Asian countries. The figure is denominated by gross fixed capital formation (all 
are recorded in USD) at current price and is arranged chronologically from the largest 
to the smallest. The picture is sufficiently clear-cut, with the exception of Malaysia24. 
This ratio stands as the highest in Cambodia, suggesting that a sizeable amount of the 
profit received by foreign firms is unlikely to be reinvested inside the country. Indeed, 
if comparing the size of repatriation with the size of FDI inflow, the ratio stands as high 
as 90% during the 1999–2009 periods in which 2002, 2003, and 2004 witnessed profit 
remittances on FDI of more than 100% of FDI inflow. 
 

                                                  
23 Profit remittances on foreign direct investment covers payments of direct investment income (debit side), which 
consist of income on equity (dividends, branch profits, and reinvested earnings) and income on intercompany debt 
(interest). 
24 This does not weaken our argument as Malaysia is treated as a special case because the FDI effect on domestic 
investment in this country is mostly neutral or crowding-out (for example see Agosin and Mayer 2000 (Neutral 
Effect) Bande-Nabende and Slater 2003 (CO effect)). 
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Figure 3: Profit Remittance on FDI as % of GFCF - Average 1999–2009 

 
 
Notes: East Asia excludes high-income economies. Low income includes all low-income countries. Data for Laos = 
1995–1999, Thailand = 2001–2009, India = 2001–2008, Nepal = 2002–2009 
Sources: Graphed by the Author based on data from World Development Indicators Online 

 
To back up our finding, breaking down how FDI has been financed in Cambodia 
provides another precise inference. Table 4 reports the elements of inward FDI into 
Cambodia from 1992 to 2007, taking the three components suggested by UNCTAD 
seriously. Reinvested earning, which is defined as direct investors’ share of earning not 
distributed as dividends by affiliates, or earning not remitted to the direct investors has 
been small or sometimes negative compared to equity capital and other intra-company 
loans. Providing that Cambodia allows free profit repatriation, the supposition is 
rational and conceivable. 

 
Second, FDI might have been undertaken in sectors in which many domestic firms 
already existed. Although industries were relatively few in number, the textile sector 
was one of the key industries in Cambodia prior to the 1970s and before the 1990s (EIC 
2004). Many factories went bankrupt due to old technology and an inability to compete 
with imported products before and during the economic transition in the late 1980s and 
early 1990s. Some were leased to (ineffective) foreign firms as part of a privatisation 
policy, only to close down at later periods or transform from textile to garment plants 
(see table 1 in EIC’s Industrial Development in Cambodia, October–December 2004). 
Arguably, this evidence points to the problem in the product market as suggested by 
UNCTAD (1999), Agosin and Mayer (2000), and other researchers. With the fact that 
Cambodia is less particular about any kind of FDI, it is quite imaginable that the new 
product(s) foreign firms introduced may not have been actually first-hand to the 
domestic market. 
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Table 4: FDI Flows by Sources of Financing in Cambodia, 1992–2007 
 

  
Equity 
Capital 

Reinvested 
Earning Other Total 

1992 33.0 … … 33.0 
1993 55.6 -1.5 … 54.1 
1994 72.9 -4.0 … 68.9 
1995 154.6 -3.8 … 150.8 
1996 131.8 1.6 160.2 293.6 
1997 51.6 1.1 151.0 203.7 
1998 34.3 -1.6 88.0 120.7 
1999 51.0 8.6 84.0 143.6 
2000 109.4 8.9 30.2 148.5 
2001 144.1 2.4 2.9 149.4 
2002 127.1 3.8 14.1 145.0 
2003 93.5 -11.9 2.4 84.0 
2004 124.9 6.5 0.0 131.4 
2005 259.2 20.0 2.0 281.2 
2006 451.9 31.4 0.0 483.3 
2007 793.3 70.4 0.0 863.7 

Notes: All values are in current million USD 
Source: UNCTAD’s WID Country Profile: Statistics on FDI and the Operation of TNCs and the Cambodian 
Statistical Yearbook 2008 (Table 21.8: CD). For a definition of equity capital, reinvested earnings, and 
intra-company loans, see the “definition and sources” section of any World Investment Report. 
 
Third, FDI have not crowded in domestic investment, perhaps due to the problem of 
links with domestic firms. Giroud and Mirza (2006) discover that Cambodia is the only 
host country whose relationship between the share of overall supply purchased locally 
is negatively and significantly related with local supply linkages, leading the authors to 
conclude that development level and local supporting industries matters for the linkage 
effect from FDI (other countries are Thailand, Vietnam and Malaysia). This is likely the 
case as domestic firms in Cambodia have been few in number, underprivileged in 
technology usage, operating in sectors which did not respond to the needs of foreign 
investors. More than that, as mentioned in section 3.1, Cambodia does allow foreign 
firms to import 100 per cent of materials to use in the production process.25 

 

It is worth noting that FDI can have an effect on domestic investment through different 
mechanisms, too. Further studies on both the micro-side effect and the macro-side 
effect of FDI are seriously needed so that a proper conclusion can be drawn. 
                                                  
25 This conclusion is drawn from the following table. 

The Ranking of Firms’ Situation in Cambodia and Some Selected Asian Economies 
  Bangladesh Cambodia Thailand Vietnam Malaysia Philippines Pakistan 
Firm-Level Tech. Absorp 107 106 61 54 21 49 84 
Capacity for Innovation 123 107 64 41 21 63 73 
Local Supplier Quantity 98 126 25 79 16 77 66 
Local Supplier Quality 95 117 40 97 32 64 93 
Note: The ranking is among 134 economies 
Source: The Global Information Technology Report 2008–2009, World Economic Forum 
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Additionally, even the results obtained from this paper are subject to further 
investigations. Nevertheless, although the three key justifications mentioned above are 
just a few among the different reasons explaining why FDI has not induced domestic 
investment in the last two decades; they are extremely suggestive for policy 
implications.  
 
Results of Simultaneous Equation Analysis 
 
The results obtained from estimating equations (11), (12), (13) and (17) are 
concurrently reported in table 5. According to the results, the two-stage least square 
analysis for the effect of FDI on investment does not differ from that of OLS (equation 
10), suggesting that the simultaneity problem is not the main concern in the previous 
estimation. In other equations, the fitness is acceptable as adjusted R2 ranks from 0.963 
to 0.985 and Durbin Watson statistics suggest that explanatory variables are not 
seriously auto-correlated. From table 5, it can be observed that consumption is rigidly 
determined by the level of income and propensity to consume (Con = 0.68Y). FDI 
boosts consumption, implying that it increases national income and thus fuels 
investment. The result can also be interpreted to mean that FDI causes Cambodians to 
consume more at the expense of investment that would otherwise be undertaken 
without its presence, but this effect is not statistically meaningful.  
 
From the demand side, exports from Cambodia appear to depend strongly on its trading 
partners’ incomes – a one percentage point increase (or decrease) in the income index is 
associated with a USD 106 million increase (decrease) in Cambodia’s exports, holding 
other factors constant. This impact is relatively strong.26 The impact of FDI on exports 
is positive and statistically confirmed. This is more than just a one-to-one relationship. 
The estimated coefficient is 1.33, suggesting that a one USD increase in FDI raises 
exports by approximately USD 1.33, controlling for relative export price and the 
income of trading partners. This indicates that FDI has enabled Cambodia to increase 
its investment via foreign-exchange earnings. Additionally, a positive sign on exports 
also means that FDI causes an increase in national income and therefore promotes 
investment.  
 

                                                  
26 From 1989 to 2009, the index gross national expenditure of the 10 trading partners increases by 2 percentage 

points annually on average. Therefore, a simple calculation shows that this is associated with an average annual 
increase of USD 212 million annual increases in Cambodia’s exports during the same period.  
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Imports are firmly determined by the level of the previous year’s income (IM = 
0.68Yt-1). Although statistically unconfirmed, a positive sign of FDI indicates that it 
stimulates imports, in turn causing national income to decrease, thereby exerting a 
constraint on total investment. Its insignificant effect may imply that FDI imports are 
relatively small. Simply speaking, given that FDI is predominantly concentrated in 
light industry, the imports of foreign firms might not significantly affect aggregate 
imports which are already large due to poor domestic production capacity. However, 
interpretation should be made with caution. Taking Griffin’s and Papanek’s statement 
as a serious one (Griffin, 1969 and Papanek, 1972), an increase in FDI should raise 
capital formation by some multiplier effect because there are some kinds of goods 
necessary to undertake investment, and those goods cannot be domestically produced. 
Since it is unlikely that 100% of investment components are imported, FDI’s import of 
“domestically unproducible” goods can lead to an increase of investment. Still, further 
studies are needed as the ratio of the import component of investment and records of 
foreign firms’ imports (amount and components) are entirely unattainable, especially in 
a least developed country such as Cambodia. 
 

Table 5: FDI Effect on Investment, Consumption, Export, and Import 
Independent 

Variable
Equation

INV CON EXP IMP
Constant -0.298*** 0.528*** -5.430*** -1.251

(-6.248) (2.840) (-9.032) (-1.341)
Y 0.232*** 0.676*** - -

(13.679) (4.121)
U -0.130 - - -

(-0.862) 
CON(-1) - 0.140 - -

 (0.653)
YW - - 0.106*** -

 (13.309)
PX/PW - - -0.005 -

 (-1.382)
Y(-1) - - - 0.677*

 (1.785)
PM/P - - - 0.001

 (0.286)
FDI 0.177 0.104 1.331*** 0.316

(1.047) (0.333) (2.910) (0.637)
INVP -0.005** - - -

(-2.319) 
CRI97-98 -0.201** 0.067 -0.518** -0.103

 (-2.483) (0.418) (-2.006) (-0.489)
CRI08-09 -0.100 0.077 -0.628* -1.583***

 (-1.548) (0.328) (-1.812) (-3.602)
Adjusted R² 0.983 0.985 0.963 0.982

D.W 2.315 1.575 1.552 2.219
 
Notes: The results are derived by applying 2SLS. Each equation has its own instrumental variables; they are 
regressors themselves and a constant. In export and import equations, the post-WTO dummy is included in 
instrumental variables to control for the policy changes and their effect on trade. The post-WTO dummy takes the 
value of 1 from 2005 onward. Cambodia became an official WTO member on 13th October 2004. Therefore, if this 
should have any effect on the economy, such an effect must be captured from 2005 onward. *, **, and *** represent 
significant levels at 90%, 95%, and 99% respectively. t-statistics are shown in the parentheses.  
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The export price has almost no effect on the amount of exports. This implies that even if 
price still matters to some extent, trading partners are relatively tolerant towards 
changes in Cambodia’s export price because it was granted MFN status from the US 
and EU, which together absorb a huge amount of the exports. It also suggests that a 
small economy takes price as a given. Indirectly, dollarisation may also undermine the 
effect of relative export price since the biggest trading partner is the United States. The 
import price is incorrectly but insignificantly signed, indicating that, in Cambodia, 
imports are not determined by price. Rather, imports can be considered as a must. 
Crises in 1997, 1998, 2008, and 2009 are found to have dampened investment, exports 
and imports, but not consumption. Additionally, the nature of the crisis is clearly 
distinguished 
 
In summary, no evidence of a crowding-out effect of FDI on domestic investment was 
found in Cambodia. Combining the direct and indirect effect, the empirical result 
discloses that FDI has indeed induced domestic investment. The overall effect of FDI 
on domestic investment in Cambodia is crudely estimated to be around 1.96, taking into 
consideration only FDI’s coefficient in the export supply equation. However, when all 
FDI’s coefficients are considered, its total effect is roughly 1.90. 27  Overall, the 
crowding-in effect occurs entirely through export or foreign-exchange earnings, 
enabling Cambodia to enlarge investment and import opportunities (in a way, import 
can also stimulate investment, depending on the export components), which are 
otherwise limited. 
 
Results of simulations 
 
Figure 4 summarises the results of the simulation scenario. According to the figures, the 
total effect of FDI on domestic investment is palpably more than unity. Except in 1989, 
a 10 million USD increase in the former is always associated with more than USD 11 
million in the latter. From 1993 to 2009, domestic investment would have increased by 
USD 11.8 million on average had annual FDI inflow increased by USD 10 million from 

                                                  
27 This figure is obtained by applying derivative to the reduced form of investment function to find the induced 

investment resulting from the change in income. Firstly, we can apply a natural logarithm to the investment 
equation. Second, we can also use the coefficient of 1/(1-b) to represent the investment multiplier in which (1-b) 
= 0.68 according to table 5 if no endogenous variables appear as independent variables (Kennedy 2008, pp. 172). 
The sum of FDI’s coefficient on Y derived from CON, EX, and IM equation is 1.296 for the Bayesian approach 
(taking into account all FDI’s terms) and 1.331 for the classical approach (taking into account only statistically 
significant FDI’s coefficient). However, interpreting the results this way is inappropriate in the sense that some 
endogenous variables do appear as independent variables in our case. Therefore, this part should be treated as a 
benchmark, and the main result are given in simulation section. 
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its actual amount. The difference is around USD 1.8 million, which is roughly similar to 
the previous naïve calculation. 
 
Figure 4: Total Effect of FDI on Investment– Simulation Scenario 1 

 
Note: Simulation Scenario 1– annual FDI inflow increases by 10 million USD. All data are in constant USD.  
 

It should be noted that such an effect is made possible not only through a multiplier. 
That FDI causes exports, consumption, and investments to increase also means that 
FDI increases national income and, in turn, induces domestic investment indirectly via 
U at the next cycle. As potential (full-employment, YF) output is held constant, 
according to U identity, an increase in Y leads to smaller U. Smaller U implies that 
Cambodia’s output is further from full-capacity; hence, investment increases 
accordingly. 
 
4.3. Confirming the reliability of empirical results 
 
The key concern in the estimation is the problem of exogeneity and causality. In 
equation (9), FDI can be determined by the rate of economic growth and the investment 
rate. In equation (11), (12), (13) and (14), gross national expenditure, consumption, 
exports, and imports may instantaneously cause FDI inflow. If this is the case, the 
results obtained in section 4.2 are spurious and biased.  
 
Since there is no clear rule to check the robustness of empirical results, the robustness 
of the results was confirmed in two different ways. In equation (9), we regressed FDI on 
the rest of the right-hand side variables and included investment as one of independent 
variables, taking the form: 
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The coefficient of investment terms and GDP growth terms were the benchmark criteria 
to check if FDI should have been endogenised. Equation (21) was estimated using OLS 
from 1989 to 2010 (dummy included). The results revealed that factors determining 
domestic investment and FDI were completely different, and none of the coefficients of 
independent variables in equation (21) was statistically significant, except  which 
was significant at 99%.28 This outcome suggested that endogeneity in equation (9) was 
not actually a problem.  
 
There is no general agreement on the number of lags. In our case, lag 2 was selected 
because of the small degree of freedom. In addition, the original study used two lags.  
 
Second, we attempted to endogenise FDI by adding another equation into 2SLS 
analysis of simultaneous-equation estimation: 

 (22) 
 
Again, the results obtained were principally the same as in the original case, making no 
difference in interpretation of results. In addition, none of the coefficients of 
explanatory variables in equation (22) was statistically proved, suggesting that FDI in 
Cambodia was externally decided. In all cases, it was sufficiently guaranteed that the 
empirical outcomes of this study were free from the problem of endogeneity and 
causality and therefore could serve as a reference tool for policy implications. 
 
V. Conclusion, Limitations and Policy Implications 
 
5.1. Conclusion and limitations  
 
The transformation from a centrally-planned to a market-oriented economy in 
Cambodia has resulted in a surge of FDI inflow. With low domestic savings and a huge 
investment–savings gap, it is rational to conclude that as a source of capital FDI has 
played an important role in promoting economic growth in Cambodia (averaging 7.5%) 
since the post-liberalisation period. FDI, by contrast with aid, brings into the host a 
bundle of assets critically needed in developing countries such as Cambodia. The 
government has long acknowledged this, and has put attracting FDI as one of the top 
agendas in economic development plans. In the initiated FDI policy, different kinds of 
incentives are being provided to foreign investors, and the FDI regime has been made 

                                                  
28 Adjusted R2 is very low at 0.037 and F-statistics are not statistically significant. Due to space limits, the results are 

not reported here but are available upon request. 
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very open from the beginning so that Cambodia can be competitive as a favourable 
location for foreign investment. Contributing to the scarce FDI-literature in Cambodia 
as well as responding to the current government strategy, the aim of this paper was to 
prove whether or not FDI is worth attracting by analysing its effect on a key 
determinant of short- and long-term economic growth – (domestic) investment which 
further affects the speed of capital accumulation. 
 
Empirical evidence suggests that, taking direct effect independently, FDI has had only a 
neutral effect, if it can be observed at all. Although it could not clearly be explained 
why this is the likely case due to the level of aggregation, the current paper points to 
three immediate reasons: FDI firms repatriate large profits outside the country resulting 
in little domestic reinvestment; FDI has been in sectors which were not really new in 
the Cambodian economy; and foreign firms and domestic counterparts have been only 
loosely linked. However, FDI was found to crowd in domestic capital after taking its 
direct and indirect effect together. The indirect effect mainly takes place via exports (or 
foreign-exchange earnings), which cause national expenditure and accelerators to 
increase, and this mechanism has induced investment activities more than the amount 
of FDI inflow itself. It was estimated that a $1 increase in FDI causes domestic capital 
to increase by approximately $1.8 to $2. This effect is made possible through two facts. 
First, FDI stimulates exports more significantly than imports in Cambodia. Second, 
increasing national income works to encourage investment through accelerator U. 
 
The empirical evidence did not confirm that foreign capital is possibly split into 
investment and consumption – a conclusion derived by Griffin – in Cambodia. This 
might be because: 1) FDI is different from loans and aid in nature and 2) The (dynamic) 
effect of FDI on domestic capital after comprehensive liberalisation is unlikely to occur 
through direct mechanism alone. FDI should be evaluated from different economic 
perspectives. 
 
Yet the results derived from this study should be interpreted with a certain degree of 
care. First, FDI and domestic investment are conceptually different. Parts of FDI later 
translate into domestic investment, leading to overlapping estimation. Second, prices 
were roughly represented by deflators due to the shortage of data. Third, many other 
determinants of consumption (such as CPI), exports and imports were completely 
ignored. Fourth, a better way to incorporate the export–supply function into a 
simultaneous approach is badly needed. In this case, the coefficient of FDI on export 
can be more appropriately estimated. Last, potential output is treated as exogenous in 
this study, leading to an overestimation of U. The limitations of this paper are, thus, left 
for future research. 
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5.2. Policy implications 
 
Overall, FDI has been found to be an important source of capital accumulation which 
has contributed the largest share to output growth in Cambodia. The challenges faced 
are threefold. First, Cambodia has to improve FDI’s “attractive capacity”. Second, it 
has to strengthen “absorptive capacity” from FDI. Third, it has to speed up domestic 
capital mobility. Obviously, no single policy can work to solve all these problems 
simultaneously. A policy framework suggested by UNCTAD (WIR, 1999 and FDI in 
LDCs at a glance, 2011) can function as a general locus, but it needs modifications to 
suit local conditions and to respond to the level of relevancy and importance. FDI 
policy must go hand-in-hand with supporting policies such as a trade policy, a human 
resources and infrastructure development strategy, and competition-improving dogma. 
 
To construct a comprehensive framework for policy prescription for Cambodia to 
tackle FDI-related challenges requires many other researches. However, derived from 
empirical evidence, the current paper stresses three important. First, Cambodia should 
pursue a “selective liberalisation approach”. This approach should lie on screening 
policy and sectors opening to foreign participation. Imposing high import tariffs or 
content requirements is no longer an option, but making sure that the areas FDI is 
undertaken does not overlap with (or negatively affect) those in which domestic firms 
are prospering through careful screening and reserving some sectors for indigenous 
firms only is not impossible.29 As UNCTAD (2011: 31) already admits, “no country has 
ever developed entirely on the basis of FDI”. The need to enforce such conduct 
becomes much more promising to materialise FDI’s effect in the forthcoming decade 
as: 1) there are signs that FDI is starting to flow into different (more high-tech) sectors 
and 2) domestic firms are now re-energised and are relatively strong and effective in 
some sectors. 
 
Second, the government should encourage foreign firms to reinvest their earnings 
inside the country. Given that the domestic investment rate so far averages a little lower 
than 20% of GDP and profit repatriation of FDI exceeds the amount of FDI inflow itself, 
a solution is an obvious necessity. The situation can be corrected through incentive 
packages such as taxation and other motivations, and by improving national investment 
potentials rather than directly restricting currency transfer or profit deportation.  
 
The third policy framework which can tackle the direct and indirect effect of FDI 
concurrently is the creation of linkages. Linkage does not happen automatically. It 
needs supportive policies and active participation from domestic firms, foreign 

                                                  
29 For a simple technical discussion and some possibilities to apply selective liberalisation approach, see WTO’s 

Working Group on the Relationship between Trade and Investment Number 120 (June 19, 2002), available 
online at http://www.international.gc.ca/trade-agreements-accords-commerciaux/assets/pdfs/W120-e.pdfand 
UNCTAD’s World Investment Report (1999): Chapter XI 
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enterprises, and government. Linkages are a means to strengthen the capacity of 
indigenous firms, but this cannot happen if such firms are insufficient and inefficient. In 
this case, the most promising grassroots measures are to magnify the enabling 
environment, such as by making credit widely available to domestic firms or credit 
guarantee schemes for local SMEs (UNCTAD, 2011), simplifying procedures for new 
entry, expansion and transformation (from informal firms to formal) of local firms, and 
improving economic fundamentals such as infrastructure, human resources and macro 
stabilities. Providing information related to market condition as well as current and 
future demand from foreign firms to domestic producers can also be of assistance. With 
linkages, it is possible that domestic enterprises will develop; therefore, they can 
readily supply materials or inputs to foreign companies as well as grow up to compete 
directly with foreign counterparts. This can reduce the burden on balance of payment, 
increasing the availability of resources for the domestic investment. 
 
Last but not least, increasing domestic investment is as crucial as calling for FDI. 
Cambodia has to mobilise savings and transfer them into investment by improving the 
financial system, maintaining macroeconomic consistency and stability, and keeping 
the cost of investment low and predictable in order to accelerate domestic capital 
formation. A simple calculation shows that saving and investment is far below the 
Golden Rule level.30 Therefore, it is expected that growth will be higher and Cambodia 
will tend to catch up if it saves and invests a higher proportion of its income. 

                                                  
30 Simple calculation can show whether the savings rate in Cambodia is too low or too high (below or above the 

Golden Rule of a stable state). This rule states that: MPK – δ = n + g, where MPK is a marginal product of capital, 
δ is depreciation, n is population growth rate and g is the growth rate of effective workers. Assuming that during 
1999–2009, (n+g) = GDP growth = 8.7%, capital stock = 1.2GDP, δ is 0.08GDP, and capital income share is 
about 0.45 (these assumptions are mainly borrowed from capital stock estimation and TFP calculation in chapter 
5 of the author’s dissertation, δ is taken from Cambodian Statistical Yearbooks), the following results can be 
derived. The table shows that the net marginal product of capital is very high (about 31% per year) because of 
scarcity of capital. Also, it can be seen that return to capital during the first decade of the 21st century in 
Cambodia far exceeds the economic growth rate. The difference is (31% – 8.7%), suggesting that growth will be 
higher and Cambodia will tend to catch up if it saves and invests a higher proportion of its income.  

For detail, see Mankiw (2007): Macroeconomics, Chapter 7, pp. 198–210 and chapter 8, pp. 216–220 for more 
explanations and assumptions. 

Marginal Product of and Return to Capital in Cambodia, 1999–2009 
 k  MPK×k  MPK MPK -  n + g 

Cambodia 1.2y 0.08y 0.45y 0.066 0.375 0.309 0.087 
 

 



60 
 

 
References 
 

Agosin, R. Mannuel & Ricardo Mayer (2000), “Foreign Investment in Developing 
Countries: Does it Crowd in Domestic Investment?” UNCTAD Discussion Paper 
No. 146  

Apergis, Nicholas, Costantinos P. Katrakidilis & Nokolaos M. Tabakis (2006), 
“Dynamic Linkage between FDI and Domestic Investment: A Panel 
Co-integration Approach,” Atlantic Economic Journal, Vol. 36,  pp. 385–394  

Bande-Nabende, Anthony & Jim Slater (2003), “Private Capital Formation: Short- and 
Long-run Crowding in (out) Effect in ASEAN: 1971–1999,” Economic Bulletin, 
Vol. 3, No. 27, pp. 1–16 

Bernanke, S. Ben (1983), “The Determinants of Investment: Another Look,” The 
American Economic Review, Vol. 73, No. 2, Papers and Proceedings of the 95th 
Annual Meeting of American Economic Association,  pp. 71–75 

Bosworth, B. Barry, Susan M. Collins & Carmen M. Reinhart (1999), “Capital Flow to 
Developing Economies: Implications for Saving and Investment,” Brookings 
Paper on Economic Activity, Vol. 1999, No. 1, pp. 143–180 

Dunning, H. John (1998), “Location and Multinational Enterprise: A Neglect Factor?” 
Journal of International Business Study, Vol. 29, No. 1, pp. 45–66 

Economic Institute of Cambodia (2004), Industrial Development in Cambodia: Main 
Issues and Opportunities, EIC, October–November (Phnom Penh: Economic 
Institute of Cambodia) 

Giroud, Axele & Hafiz Mirza (2006), “Factors Determining Supply Linkages between 
Transnational Corporations and the Local Suppliers,” ASEAN, UNCTAD’s 
Transnational Corporations Discussion Paper, Vol. 15, No. 3 

Goldstein, Morris & Moshin S. Khan (1978), “The Supply and Demand for Exports: A 
Simultaneous Approach,” The Review of Economics and Statistics, Vol. 60, No. 2, 
pp. 275–286 

Griffin, Keith (1970), “Foreign Capital, Domestic Savings, and Economic 
Development,” Bulletin of Oxford University, Institute of Economics and Statistics, 
Vol. 32, pp. 99–112 

Houthakker, H. S., & Stephen P. Magee (1969), “Income and Price Elasticity in World 
Trade,” The Reviews of Economics and Statistics, Vol. 51, No. 2, pp. 111–125 

International Monetary Fund (2004), “Cambodia: Selected Issues and Statistical 



61 
 

Appendix,” IMF Country Report No. 04/331 

Kennedy, Peter (2008), A Guide to Econometrics. Blackwell Publishing, 6th Edition, 
ISBN 978-1-4051-8257-7 

Khan, S. Moshin & Knud Z. Ross (1976), “The Functional Form of Import Demand 
Equation,” Journal of International Economics, No. 7, pp. 149–160 

Knox, A. D (1952), “The Acceleration Principle and the Theory of Investment: A 
Survey,” Economica, New Series, Vol. 19, No. 75, pp. 269–297 

Mankiw, N. G. (2007), Macroeconomics. 4th Edition, (New York: Worth Publishers)  

Mileva, Etitza (2008), “The Impact of Capital Flow on Domestic Investment in 
Transitional Economies,” European Central Bank Working Paper, No. 211 

Moosa, A. Imad (2002), Foreign Direct Investment: Theory, Evidence, and Practice. 
(Great Britain: Palgrave) ISBN 0333945905 

Nakamura, Koji (2006), “Foreign Aid Flows and Foreign Direct Investment in 
Cambodia,” Chapter 5 in Cambodia: Rebuilding for a Challenging Future, 
(Phnom Penh: International Monetary Fund) 

Papanek, F. Gustav (1972), “The Effect of Aid and Other Resource Transfers on 
Savings and Growth in Less Developed Countries,” The Economic Journal, Vol. 
82, No. 371, pp. 934–950. 

Samuelson, A. Paul (1939), “Interactions between the Multiplier Analysis and the 
Principle of Acceleration,” The Review of Economics and Statistics, Vol. 21, No. 2, 
pp. 75–78 

Tang, Sumei, E. A. Selvanathan & S. Selvanathan (2008), “Foreign Direct Investment, 
Domestic Investment, and Economic Growth in China,” Research Paper of 
WIDER United Nations University, No. 19 

The Congress of the United States (2004), “A Summary of Alternative Methods for 
Estimating Potential GDP,” Background Paper of the Congressional Budget Office 

Thoraxy, Hing (2006), the Cambodian Investment Challenges in Global 
Competitiveness (Phnom Penh: Japan International Cooperation Agency) 

UNCATD (1999), “World Investment Report: Foreign Direct Investment and the 
Challenge of Development” (New York and Geneva: United Nations) 

UNCTAD (2002), FDI in Least Developed Countries at a Glance (New York and 
Geneva: UNCTAD) 

UNCTAD (2011), FDI in Least Developed Countries: Lessons Learnt from Decade 



62 
 

2001–2010 and the Way Forward (New York and Geneva: UNCTAD) 

United Nations of Economic and Social Commission for Asian and the Pacific (2006), 
Trader’s Manual for Least Developed Countries: Cambodia, ESCAP Works 
toward Reducing Poverty and Managing Globalisation, ST/ECAP 2320 

Van Loo, Frances (1977), “The Effect of Foreign Direct Investment on Investment in 
Canada,” The Review of Economics and Statistics, Vol. 59, No. 4, pp. 474–481 

World Trade Organisation (2002), “Modalities for Pre-Establishment Commitment 
Based on GATS-Type, Positive List Approach,” WT/WGTI/W/120, Working 
Groups on the Relationship between Trade and Investment  



63 
 

 

Economic Integration and Internal 
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Evidence from the ERIA Firm Survey31 
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Abstract 

 
Economic integration affects economic geography in less developed countries such as 
Cambodia. The New Economic Geography (NEG) theory predicts that declining 
international trade costs cause frontier regions, such as border regions and port cities, to 
expand. This is because trade liberalisation urges many firms in developing countries to 
participate in international production networks and to specialise in labour-intensive 
activities such as assembling or processing foreign-made components. The best 
industry location that minimises international transport costs is, therefore, likely to shift 
to frontier regions such as border regions and port cities. At the same time, it is shown 
that agglomeration forces in metropolitan areas are weakened by international trade 
liberalisation. The ERIA firm survey investigates the location advantages and 
disadvantages of three regions in Cambodia: Phnom Penh (a metropolitan area), 
Sihanoukville (a port city) and Bavet (a border region). The paper finds that changing 
location factors after trade liberalisation have been reflected in the results of the ERIA 
firm survey, and that they are by and large consistent with expectations based on the 
NEG models. Moreover, the ERIA firm survey reveals the bottlenecks in attracting FDI 
into Cambodia.  

                                                  
31 I would like to acknowledge the generosity of ERIA, which provided the survey data for this study.  
32 The Director General, Development Studies Centre, Institute of Developing Economies 
(IDE-JETRO), Japan. 
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I. Introduction 
 
Trade liberalisation and economic integration affects the choice of an industry’s 
location. In particular, declining international trade cost affects industry location in less 
developed countries. As described below, regional agreements in North America and 
Europe have caused frontier regions to expand. Frontier regions, such as border regions 
and port cities, have an advantage over internal regions in access to the foreign market. 
Since trade liberalisation urges many firms in developing countries to participate in 
international production networks organised by multinational enterprises, and to 
specialise in labour-intensive activities such as assembling or processing of 
foreign-made components, their inputs as well as final products need to be carried 
across borders. The best industry locations, those that minimise international transport 
cost are, therefore, likely to shift to frontier regions.  
 
Since the 1990s, Cambodia, Laos, Myanmar, and Vietnam (CLMV) have joined the 
ASEAN Free Trade Area (AFTA) and the World Trade Organisation (WTO) to 
liberalise international trade (although Laos, a member of ASEAN, is not a member of 
the WTO). In addition, transportation infrastructure, such as the East-West Economic 
Corridor, the Southern Economic Corridor, and the North-South Economic Corridor, 
have been built, and have greatly narrowed the economic distance in the Greater 
Mekong Subregion (GMS). As a result, frontier regions, especially border regions that 
are linked by economic corridors, are likely to increase location advantage and lure 
labour-intensive operations from neighbouring countries. In fact, the government of 
Cambodia has approved 21 Special Economic Zones (SEZs)33, which are strategically 
located in border regions along the economic corridor – such as Bavet (sharing a border 
with Moc Bai, Vietnam) and Poipet (with Aranya Prathet, Thailand) – as well as Phnom 
Penh (a capital city) and Sihanoukville (a port city) 34. On the other hand, metropolitan 
areas, such as Phnom Penh, have strong location advantages due to agglomeration 
economies, but their advantages are affected by international trade liberalisation as 
well.    
 
The purpose of this paper is three-fold. First, the paper briefly reviews new economic 
geography (NEG) models and relevant empirical works to illustrate why frontier 
regions such as border regions and port cities are likely to increase location advantage 
                                                  
33 Out of the 21 SEZs, seven have commenced operations  
34 On the East-West Economic Corridor, SEZs (or similar facilities) have been planned or are already 

operating in border regions such as Denh Savanh–Lao Bao (Laos–Vietnam), Savannakhet–Mukdahan 
(Laos–Thailand), and Myawaddy–Mae Sot (Myanmar–Thailand). Moreover, SEZs are also planned 
along the North-South Economic Corridor (Ishida, 2009).  
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over internal regions after international trade liberalisation. Second, the paper 
investigates the location advantages and disadvantages of three regions in Cambodia – 
Phnom Penh, Sihanoukville, and Bavet – using the results of the Economic Research 
Institute for ASEAN and East Asia (ERIA) firm survey. The survey results clearly 
reflect changing location advantages after international trade liberalisation, and they 
are by and large consistent with expectations based on the NEG models. Third, the 
ERIA firm survey reveals the bottlenecks in attracting FDI into Cambodia. The firms 
are expected to reduce three kinds of costs, namely business setup costs, operation costs 
and service link costs, which are all covered by the ERIA firm survey. Finally, the paper 
concludes with a summary of the findings.   
 
II. NEG Models   
 
There are two contrasting views regarding the influence of economic integration. Some 
economists, notably Krugman and Livas Elizondo (1996), argue that economic 
integration would disperse industry activities from the agglomerated area and thus lead 
to narrower regional disparities within a country (i.e. regional convergence). Their 
theories are influenced by empirical studies on North America, especially a series of 
studies conducted by Hanson. On the other hand, many economists in Europe hold a 
different view. They observe that economic integration in Europe has increased 
regional disparities (i.e. regional divergence). As in the Krugman and Livas Elizondo 
model, the models they have developed are based on the NEG, but they have yielded 
different conclusions by allowing different model specifications from the former model. 
In the following, I will review relevant NEG models and empirical work.  
 
US-Mexico case studies and regional convergence models  
 
After World War II, Mexico adopted an import-substitution industrial policy. In 1985, 
however, it decided to join the General Agreement on Tariff and Trade (GATT) and 
started opening its economy to international trade. Since then, economic integration 
with the United States has proceeded rapidly, and industry locations, especially in 
border regions, have changed drastically. Hanson wrote a series of papers about the 
impact of economic integration on both Mexico and the United States. In his earlier 
works, Hanson (1994, 1996) developed a model of regional production networks based 
on localisation economies. The model assumes that an industry has two production 
stages: a composite input production stage, which has location-specific external 
economies, and an assembly stage, which has constant returns to scale. By 
agglomerating in an industry centre, the first stage activities – composite input 
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production – could enjoy external economies, but agglomeration in the industry centre 
inevitably drives up wages and land rents, thus pushing the second stage – low skill 
assembly – activities to outlying regions.   
 
During the period of import substitution in Mexico, Mexico City was an industry centre 
with firms engaged in both stages of production, while labour-intensive assembly 
activities were dispersed throughout the country. After opening up to international trade, 
a production network was formed between the United States and Mexico. In this new 
setting, the United States specialises in the first-stage activities, while Mexico 
specialises in the second-stage activities which are relocated to the northern border 
region. Note that the northern border region has a geographic advantage over internal 
regions in access to the United States. It is therefore less costly for the border region to 
import parts and components from the United States and to export final products back 
to the United States. From the above evidence, Hanson conjectures that international 
trade liberalisation has significantly affected industry location inside the country, and 
has conducted empirical studies using regional data. A series of his studies (Hanson, 
1996, 1997, 1998) clearly indicate that integration with the US economy has increased 
significantly the manufacturing wages and employment in the northern border region 
and has contributed to narrowing regional disparities in Mexico.    
 
In line with Hanson’s empirical works on North America, Krugman and Livas Elizondo 
(1996) developed a formal NEG model to explain how economic integration affects 
internal economic geography. They demonstrate that the declining international trade 
cost is likely to weaken the agglomeration forces, while dispersing forces (i.e., 
congestion costs caused by longer commuting distance or higher land rent) remain 
intact.  
 
In the Krugman and Livas Elizondo model, the concentration of population and 
industry raises local wages, because the transport cost is not incurred in the local market 
where the industry is concentrated (“backward linkage”) 35 . Analogously, the 
concentration of population and industry lowers consumer prices, because almost all 
goods are available in the local market without incurring a transport cost (“forward 
linkage”). These two effects – backward and forward linkages – raise real wages in the 
core region, so that they attract workers and firms, and form the centripetal forces that 
                                                  
35 On the other hand, a firm in the less populated location (i.e., the periphery region) must set f.o.b. prices 

sufficiently lower to sell as much in the larger market (i.e., the core region) as goods produced in the 
latter because almost all output in the less populated location must be sold in the larger market and 
therefore incurs transport costs. Consequently, local wage rates, which are determined by f.o.b. prices, 
are lower in the periphery region than the core region. 
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sustain the core-periphery structure.  
 
However, as observed in Mexico, when trade liberalisation or economic integration 
occurs, lowering international trade cost induces the typical manufacturer to sell to the 
export market and to rely on imported inputs. It thus strengthens the link with the 
overseas market, while weakening the link with the domestic market. Consequently, 
there would be little advantage to a location near an agglomerated area, while the 
disadvantage of higher congestion costs would loom just as large. In the context of 
economic geography, this would weaken the centripetal forces (i.e. backward and 
forward linkages) vis-à-vis the centrifugal forces, thus leading to the breakup of the 
core-periphery structure and the narrowing of regional disparities. 
 
2.1. Central and Eastern European case studies and regional divergence models 
 
Monfort and Nicolini (2000) and Paluzie (2001) have extended Krugman’s 
core-periphery model (Krugman, 1991). However, since their model specifications, 
especially in the centrifugal force, are different from those of the Krugman and Livas 
Elizondo model, their study leads to different conclusions. As in the basic 
core-periphery model, the centrifugal force in their models is given by the pull of an 
agricultural population tied to the land (i.e., the pull of dispersed rural market). Then, 
lowering the international transport cost – which occurs as a result of trade 
liberalisation or economic integration – induces the concentration of economic 
activities within a country. According to Paluzie (2001), the Krugman and Livas 
Elizond model, in which congesting cost is the centrifugal force, is better suited to an 
urban model that tries to explain the emergence of giant cities such as Mexico City. On 
the other hand, adhering to the basic core-periphery model seems more appropriate for 
analysing the consequence of economic integration in Europe, in particular Central and 
Eastern Europe. It is a stylised fact established in Europe that economic integration has 
led to increased regional disparities within a country.36 
 
Crozet and Koenig Soubeyran (2004) have further extended the core-periphery model 
by introducing spatial heterogeneity into the model. They first demonstrate that trade 
liberalisation is most likely to result in a spatially concentrated domestic industrial 
sector. This occurs because, although international trade liberalisation weakens both the 
agglomeration forces (i.e., backward and forward linkages) and dispersion forces (i.e., 

                                                  
36 Using the regional data from Central and Eastern Europe, Egger, Huber and Pfaffermayr (2005), for 

example, demonstrate that trade liberalisation tends to foster regional divergence rather than 
convergence, and support the view of Monfort and Nicolini (2002), and Paluzie (2001).  
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the need for domestic firms to locate away from domestic competitors), the latter forces 
are more significantly affected than the former. Second, by allowing two international 
transport costs to differ – assuming that one region has distinctly lower transport costs 
than another to the foreign market, as in the case of the frontier regions – they 
demonstrate that if competition pressure from the international market is not too strong, 
trade liberalisation fosters spatial concentration in the region that has advantages in 
access to the foreign market. Moreover, using evidence from Romania, it is shown that 
access to the European Union (EU) market and proximity to the coast is critical in 
determining urban growth: in a similar vein, Resmini (2003) demonstrates that 
proximity to the EU border has stimulated a catch up process of peripheral regions in 
East and Central European countries, and that regions bordering the EU have better 
prospects for growth in employment than internal regions.   
 
As shown above, there are conflicting views about the influence of international trade 
liberalisation on internal geography.37 However, both views indicate that (1) frontier 
regions – such as border regions and port cities – would gain location advantage over 
internal regions in access to the foreign market; and (2) agglomeration forces in the 
metropolitan area are weakened by international trade liberalisation.  
 
In the next section, results of the ERIA firm survey regarding the location advantages 
and disadvantages of the three regions in Cambodia – Phnom Penh, Sihanoukville, and 
Bavet – are discussed. These regions are one metropolitan area and two frontier regions. 
Although the paper does not intend to test the soundness of one model against another, 
the survey results clearly reflect changing location factors after trade liberalisation, 
especially in items relevant to logistics. Moreover, the survey results reveal the 
bottlenecks that Cambodia faces in attracting FDI, and they provide important evidence 
of the effectiveness of SEZs.  
 
III. The ERIA Firm Survey 
 
In 2008, the ERIA conducted a firm survey on CLMV to find the bottlenecks faced in 
attracting foreign direct investment (FDI). Given the significant wage gap between 
CLMV and neighbouring East Asian countries, it is anticipated that labour-intensive 
production activities will be attracted to CLMV. However, the business environment in 

                                                  
37 In addition to the models introduced above, there are eclectic models that are based on the Krugman 

and Livas Elizondo model (Alonso-Villar, 1999, 2001; Mansori, 2003). These models can lead to 
different conclusions – either regional convergence or divergence – by introducing different 
hypotheses or assumptions into the models. 
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CLMV is unfavourable compared to that in more advanced East Asian countries: 
infrastructure services in CLMV are often unstable and expensive; weak governance 
and institutions typically increase various transaction costs and uncertainties in 
business. Moreover, service link or logistics costs would be prohibitively high if the 
transportation infrastructure and logistics networks were inefficient. In the ERIA survey, 
these costs are composed of three elements: business setup costs, operational costs and 
service link costs. In order to attract FDI, appropriate measures should be taken to 
reduce these costs. (For the analytical framework of the ERIA firm survey, see the 
Appendix.)     
 
3.1. Results of the firm survey on Cambodia 
 
The ERIA firm survey for Cambodia was conducted in 2008 at three locations, with 
Phnom Penh representing as a capital city (or metropolitan area), Sihanoukville as a 
port city, and Bavet as a border region (with Vietnam). Evaluation of each questionnaire 
item related to the business setup, business operation and logistics uses a five-point 
scale: 1=Very Poor; 2=Poor; 3=Fair; 4=Good; and 5=Excellent.  A statistical analysis 
was performed to find: (1) whether all three regions have equal means and, if not, (2) 
which region has a significantly higher mean score than other regions for each 
questionnaire item.38 Complementary information about the ERIA firm survey was 
provided by Sisovanna (2009).  
 
Company profile  
A total of 76 firms were interviewed in the survey. Of these, 62 firms are located in 
Phnom Penh, six in Sihanoukville and eight in Bavet. Many of the firms surveyed are 
foreign firms: the shares of 100% local firms, 100% foreign-owned firms, and joint 
venture firms are respectively 5.3%, 86.8%, and 7.9%. The majority of the foreign 
investors are from Taiwan (29.2%), China (26.4%), and Hong Kong (16.7%). 
Reflecting the high percentages of foreign firms, the size of firms is relatively large: 
71.6% of the firms surveyed employ more than 500 people, and this share is 
particularly high in Phnom Penh (80.3%) due to the high concentration of large garment 
manufacturers in this region.  
 
Survey results   

                                                  
38 First, using the scores of respective regions for each questionnaire item, the analysis of variance was 

performed to test the null hypothesis that all three regions have equal means. Then, if the null 
hypothesis was rejected, the Bonferroni multiple-comparison test was performed to find which region 
has a significantly higher mean score than others (STATA, 2009). 
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(1) Business setup 
a. Evaluations 
 
Bavet performs best in items related to business setup (Table 1). In particular, it is rated 
significantly higher than Phnom Penh and Sihanoukville for the effectiveness of its 
one-stop services and scores significantly better than Phnom Penh in collecting 
information for investment decision-making. Although they are not statistically 
significant, Bavet obtains relatively high scores for other items as well. These results 
appear to be related to the fact that most firms in Bavet (seven out of eight firms) are 
located inside the SEZs and thus have access to efficient services provided at the SEZs, 
such as one-stop services for the business setup. In contrast, only two out of 62 firms in 
Phnom Penh and three out of six firms in Sihanoukville are located inside SEZs.  
 
As shown below, Bavet is rated significantly better than others in items related to 
business setup as well as to business operation. Unlike logistics that are very sensitive 
to the geographical location of the factory, these items are not sensitive to 
location-specific factors. For instance, the evaluation of “obtaining licenses and 
permits” depends on the efficiency of office work at relevant ministries and is not 
directly related to where the factory is geographically located. It is therefore possible 
that the availability of the services provided at the SEZs, rather than geographic 
location itself, crucially affected the evaluation of these items.  
 
Table 1: Evaluation on business setup 
Description (analysis of variance)1 Total  PP2 SV BT Comparison３

A. Collecting information on the business environment – 
information necessary to make an objective decision on 
investment* 

3.46 3.45 3.17 3.75 BT PP* 

B. Collecting information on the regulatory framework 
and legal procedures for setting up the business 

3.36 3.31 3.17 3.88  

C. Obtaining licenses and permits 3.72 3.71 3.83 3.75  
D. Effectiveness of one-stop service (if any)** 3.33 3.29 3.00 3.86 BT PP* 

BT SV*
E. Investment regulations* 3.64 3.68 3.17 3.75 PP SV* 
１ Analysis of variance was performed to test the null hypothesis that all three regions have equal means. 
Statistical significance levels are reported as shown below:  
* indicates statistical significance level at the 0.1 level. 
** indicates statistical significance level at the 0.05 level. 
*** indicates statistical significance level at the 0.01 level. 
２ PP, SV, and BT denote Phnom Penh, Sihanoukville, and Bavet respectively.  
３ Comparison reports the results of the Bonferroni multiple-comparison test. Blank indicates that there is 
no significant mean difference between any pair of locations. Statistical significance levels are indicated 
as shown above. 
Source: ERIA Firm Survey. 
(2) Business operation 
a. Evaluations 
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Many investors feel that Cambodia’s macroeconomy is unstable due to high inflation 
(Table 2). Governance and institutions is weak and needs careful attention. Investors 
who evaluate them negatively argue that thefts are frequent, the quality of the legal 
system and government services is poor, and unofficial payments are necessary in 
business operations. In particular, the rating for corruption is very low. It should, 
however, be noted that for crime, theft and disorder Bavet is rated significantly better 
than Phnom Penh. This again appears to be due to the services provided at the SEZs.  
 
As in governance, the regulatory framework is weak in Cambodia. Investors complain 
that the regulations are not clear and the protection of intellectual property rights (IPR) 
is weak. It is, however, notable that Bavet is rated significantly better than Phnom Penh 
for regulation of labour and land, regarding which the SEZs can pursue mediation to 
address conflicts.  
 
Infrastructure services are poor in Cambodia. Electricity is rated particularly negatively. 
Investors complain that electricity is expensive and they often experience power 
interruptions. It should, however, be noted that Bavet is rated significantly better than 
Phnom Penh for electricity as well as industrial estates. This is because the utility 
services the SEZs provide to tenants are more stable. In addition, Bavet has advantages 
over Phnom Penh and Sihanoukville in terms of the electricity price, since cheaper 
electricity is available across the border from Vietnam.39        
 
Although Cambodia has the advantage in labour costs, investors negatively evaluate 
the skills of workers, middle management and engineers.40 Investors also complain that 
labour turnover is high41, and labour strikes frequently occur. Moreover, although the 
mean difference in any pair of locations is not significantly different from zero, there is 
significant difference among the three locations in terms of labour relations, for which 
Bavet obtains the highest score. 
 
Finally, the overall rating on land (i.e., office rentals/land prices) is fair, but finance (i.e., 
access to loans) is evaluated negatively. The perception of investors is that loans are not 
easily accessible, and that the interest rate is too high. 
 
Table 2: Evaluation on business operation 
Description (analysis of variance)1 Total  PP2 SV BT Comparison３

                                                  
39 The high electricity prices and low electricity capacity have hindered investment in Cambodia, but 

Electricité du Cambodge (EDC) at Bavet is able to import electricity from Vietnam. Consequently, 
the electricity price at the Manhattan SEZ in Bavet (12.5 cent/kwh) is significantly lower than those 
in Phnom Penh (19.3 cent/kwh) and Sihanoukville (18 cent/kwh) (author’s interviews).  

40 The average monthly wage of the firms surveyed is USD79. However, its advantage of low labour 
costs is considerably offset by the low educational level of the workers: 21% of the workers received 
no formal schooling, and only 27% finished elementary school (Sisovanna, 2009).    

41  34.2% of the firms surveyed have more than 5% monthly turnover rates (Sisovanna, 2009). 
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Macroeconomy      
A. Macroeconomic stability (low inflation, 

stable exchange rate, etc.) 
3.26 3.24 3.50 3.25  

Governance      
B. Crime, theft and disorder** 3.32 3.21 3.50 4.00 BT PP** 
C. Quality of policy formulation and 

implementation* 
3.39 3.35 3.17 3.88  

D. Quality of government services 3.05 3.02 3.17 3.25  
E. Quality of the legal system 3.09 3.03 3.17 3.50  
F. Corruption 2.68 2.65 2.83 2.88  
Regulatory framework      
G. Business licensing and operating permits 3.55 3.53 3.33 3.88  
H. Tax rates 3.25 3.18 3.50 3.63  
I. Tax administration 3.30 3.27 3.33 3.50  
J. Labour regulation** 3.42 3.35 3.33 4.00 BT PP** 
K. Land regulation* 3.41 3.34 3.50 3.88 BT PP* 
L. Finance regulation 3.39 3.34 3.50 3.75  
M. Intellectual property rights (IPR) 

protection 
3.29 3.25 3.17 3.75  

Infrastructure      
N. Electricity* 3.03 2.95 2.83 3.75 BT PP* 
O. Water 3.34 3.37 3.00 3.38  
P. Gas/Fuel 3.30 3.27 3.50 3.38  
Q. Transportation 3.38 3.32 3.33 3.88  
R. Telecommunication 3.41 3.45 2.80 3.43  
S. Industrial estates** 3.54 3.45 3.67 4.13 BT PP** 
T. Accommodation for foreigners* 3.72 3.66 4.00 4.00  
Labour      
U. Quality of workers 3.17 3.16 2.83 3.50  
V. Quality of middle management 3.36 3.34 3.33 3.50  
W. Quality of engineers 3.33 3.31 3.50 3.38  
X. Labour costs 3.25 3.26 3.17 3.25  
Y. Ease of worker recruitment  3.29 3.23 3.67 3.50  
Z. Labour turnover (frequency of movement 

of workers in and out of a company) 
3.08 3.05 3.17 3.25  

AA. Labour relations (labour strikes, etc.)* 3.13 3.03 3.50 3.63  
Land      
BB. Office rentals / land prices 3.16 3.13 3.33 3.25  
Finance      
CC. Access to loans 2.87 2.84 2.83 3.13  
See notes to Table 1. 
Source: ERIA Firm Survey 
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b. Investment incentives 
 
Investment incentives positively affect the business environment. Investors, however, 
feel that incentives are weak in subsidies, rent-free or subsidised land and access to 
low-cost financing (Table 3). For investment incentives, scores do not show a 
significant mean difference between any pair of locations. This is understandable given 
the fact that many incentive schemes are determined by the central government and are 
therefore not location specific.  
 
Table 3: Evaluation on investment incentives 

Description (analysis of variance)1 Total  PP2 SV BT Comparison３

A. Tax incentive (e.g. tax holiday) 3.70 3.68 3.50 4.00  
B. Subsidies 2.68 2.66 3.00 2.57  
C. Rent-free or subsidised land 2.81 2.82 2.83 2.71  
D. Access to low-cost financing 2.83 2.79 2.83 3.14  
E. Exemption from trade restrictions 3.63 3.64 3.83 3.38  
F. Exemption from remittance restrictions 3.62 3.61 3.83 3.50  
G. Exemption from foreign ownership 
restrictions 

3.28 3.31 3.50 2.88  

H. Prioritised supply of utility services such 
as electricity, telecommunications 

3.14 3.13 3.00 3.38  

See notes to Table 1. 
Source: ERIA Firm Survey 
 
(3) Logistics 
a. Structure of market and procurement 
 
The firms surveyed are mostly foreign firms seeking lower labour costs and/or 
Generalised System of Preferences (GSP) status. The main products these firms 
manufacture are garments and textiles (90.7%), followed by footwear (4.9%). The main 
markets for garments and textiles are the United States, Europe and Canada. Meanwhile, 
Japan is an important market for several footwear firms (Sisovanna, 2009). 
 
As for the survey results on procurement, the main sources of materials for garments 
and textiles are China, Taiwan, and Hong Kong, while those for footwear are China, 
Taiwan and Vietnam. It is, however, notable that Vietnam is the second largest source of 
imported materials for Bavet, reflecting geographical proximity. To summarise, the 
triangular trade structure is evident in Cambodia, where intermediate inputs are 
imported from neighbouring East Asian economies, and then – after assembling or 
processing in Cambodia – final products are exported to developed world. As described 
below, the transportation mode is chosen rationally, considering the cost and time taken 
for transport.   
 
b. Modal choices of transportation 
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As for the modal choice of transportation, most firms use land and sea/river transport to 
import materials and export final products. In particular, land transport is used in Bavet, 
while sea/river shipping services prevail in Sihanoukville and Phnom Penh. Air 
transport is less commonly used: only 57.9% of the firms (67.7% in Phnom Penh, 
16.7% in Sihanoukville, 12.5% in Bavet) use air transport to import materials 
(Sisovanna 2009).  
 
In terms of cost competitiveness, the air transport is rated worst, followed by the land 
transport (Table 4). Communication is not cost competitive either. In terms of 
efficiency and reliability, the land transport in Bavet is rated significantly better than 
Sihanoukville42, while air transport in Phnom Penh scores significantly higher than 
others due to the proximity of the Phnom Penh International Airport (Tables 5 and 6).  
 
Table 4: Evaluation on cost competitiveness of transportation 
Description (analysis of variance)1 Total  PP2 SV BT Comparison３

A. Land transport* 2.95 2.92 2.60 3.50  
B. Sea / River transport 3.23 3.23 3.00 3.50  
C. Air transport 2.61 2.61 2.25 2.83  
D. Communication 2.90 2.87 3.00 3.17  
See notes to Table 1. 
Source: ERIA Firm Survey 
 

Table 5: Evaluation on efficiency of transportation 
Description (analysis of variance)1 Total  PP2 SV BT Comparison３

A. Land transport* 3.29 3.27 2.75 3.83 BT SV* 
B. Sea / River transport 3.45 3.45 3.50 3.33  
C. Air transport** 3.17 3.27 2.25 2.67 PP SV* 
D. Communication 3.15 3.15 3.00 3.33  
See notes to Table 1. 
Source: ERIA Firm Survey 
 

Table 6: Evaluation on reliability of transportation 
Description (analysis of variance)1 Total  PP2 SV BT Comparison３

A. Land transport ** 3.46 3.47 2.75 3.83 BT SV** 
B. Sea / River transport 3.59 3.60 3.50 3.67  
C. Air transport *** 3.40 3.56 2.25 2.5 PP SV***  

PP BT*** 
D. Communication 3.29 3.34 3.00 3.00  
See notes to Table 1. 
Source: ERIA Firm Survey. 
 
c. Evaluations 
                                                  
42 When the author interviewed an official at the Sihanoukville Autonomous Port, he replied that the road 

transportation on National Road No. 4 (which links Sihanoukville and Phnom Penh) is costly and 
inefficient. He also points out the risk of flooding after heavy rain.    
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Because firms choose their locations by taking into consideration access to the market 
as well as the procurement of materials, logistics is very sensitive to location-specific 
factors. However, many firms surveyed are export-oriented and regard Cambodia’s 
domestic market as too narrow (table 7). In this respect, even Phnom Penh is rated 
poorly in terms of domestic market size and the purchasing power of local consumers, 
while Sihanoukville is rated significantly better than others. It is therefore possible that 
it is access to the foreign market rather than the domestic market that is critical to 
foreign investors. Firms consider smuggling control to be weaker in Bavet than in 
Phnom Penh, which may reflect the difference in geographical distance from the 
border. 
 
Perceptions of the foreign market are better than for the domestic market. Bavet is rated 
significantly better than Phnom Penh in terms of procedures for export and all other 
items related to the foreign market.  
 
Because of the weak supplier bases in Cambodia, its domestic procurement is rated 
poorly. It is, however, notable that Phnom Penh is rated significantly better than Bavet 
in terms of collecting information about local suppliers and the quality of local supplier 
bases. Sihanoukville scores significantly higher than Bavet in terms of the quality of 
local supplier bases. Note that local supplier bases are relevant to the formation of 
industrial agglomerations induced by the vertical linkages of industries.43 It is therefore 
understandable that large cities such as Phnom Penh are rated significantly better than 
other regions.     
 
Perception of foreign procurement is better than domestic procurement. In particular, 
Bavet is rated significantly better than Phnom Penh in terms of procedures for 
importation of raw materials/parts. In sum, it may be concluded that, in addition to good 
access to the foreign market, efficient access to foreign procurement is a strong location 
advantage of border regions such as Bavet. 
 

                                                  
43 Several origin of agglomeration economies have been found in the field of NEG. Among them: (1) 

home market effects (HME); (2) vertical (backward and forward) linkages of industries; (3) 
formation of a specific input market; (4) hub formation; and (5) spillover of technological/market 
information are considered to be important sources of agglomeration economies (Nishikimi and 
Kuroiwa, 2011).  
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Table 7: Evaluation on logistics 
Description (analysis of variance)1 Total  PP2 SV BT Comparison３

Domestic market      
A. Domestic market size** 2.04 1.97 3.00 1.86 SV PP* 

SV BT*  
B. Purchasing power of local consumers* 2.04 2.00 2.83 1.71 SV BT* 
C. Smuggling control** 3.11 3.19 3.00 2.33 PP BT** 
Foreign market      
D. Procedures for export** 3.40 3.35 3.33 4.00 BT PP** 
E. Export tax (leave it blank if there is no export 

tax)** 
3.53 3.47 3.20 4.50 BT PP* 

BT SV* 
F. Rules of origin for GSP** 3.49 3.38 3.83 4.17 BT PP** 
G. Uncertainty of the GSP status in future 3.14 3.03 3.50 3.83 BT PP** 
Domestic procurement      
H. Collecting information about local suppliers * 2.78 2.84 3.00 2.00 PP BT* 
I. Quality of local supplier base** 2.72 2.77 3.17 1.83 PP BT** 

SV BT**  
J. Access to capable international suppliers  3.39 3.37 3.33 3.67  
Foreign procurement      
K. Procedures for importation of raw materials/ 

parts and components** 
3.53 3.45 3.67 4.17 BT PP** 

L. Customs clearance 3.30 3.26 3.33 3.67  
M. Tariff barrier 3.33 3.33 3.33 3.33  
N. Non-tariff barrier 3.08 3.10 3.17 2.83  
O. Drawbacks of import duty and value added 

tax 
3.18 3.18 3.20 3.17  

P. Trade regulation 3.34 3.33 3.33 3.50  
Q. Foreign exchange regulation 3.38 3.37 3.50 3.33  
See notes to Table 1. 
Source: ERIA Firm Survey 
 
 



78 
 

IV. Summary and Conclusion  
 
The business environment in Cambodia is unfavourable in some areas. In particular, 
Cambodia needs further improvement in governance and institutions, infrastructure, 
quality of workers, access to finance and quality of local supplier bases. In terms of 
infrastructure, the power and transportation sectors should be priorities.  
 
Cambodia also lacks a lucrative domestic market, and this is reflective of many firms’ 
negative assessment of the domestic market size and purchasing power of local 
consumers. On the other hand, firms assess the foreign market fairly positively, and 
Bavet – a Cambodia–Vietnam border region along the Southern Economic Corridor – is 
rated significantly higher than other regions in terms of access to the foreign market. 
 
Procurement of intermediate inputs is another important factor to affect internal 
geography. Although many firms evaluate domestic procurement negatively, Phnom 
Penh has a location advantage in local supplier bases. Bavet, on the other hand, is rated 
significantly better than Phnom Penh in foreign procurement. It is thus evident that 
frontier regions such as Bavet and Sihanoukville have increased location advantages, 
especially for the export-oriented industry, after international trade liberalisation. 
 
Although the purpose of this paper is not to test the NEG hypothesis, it clearly indicates 
that, as in North America and Europe, the rise of frontier regions in Cambodia is 
consistent with expectations based on the NEG models, which predict that: (1) frontier 
regions, in particular border regions, would gain a location advantage over internal 
regions in access to the foreign market; and (2) agglomeration forces in the 
metropolitan area are weakened by international trade liberalisation. However, it 
should be noted that although the agglomeration forces are affected by international 
trade liberalisation it is still possible that the Greater Phnom Penh area – the most 
populated area in the country – has location advantages in domestic market-oriented 
industries, for which agglomeration economies would work more effectively. Phnom 
Penh may also continue to retain location advantages in export-oriented industries if 
transport costs to the foreign market are reduced substantially.  
 
The NEG models focus on the subtle relationship between transport costs and 
agglomeration economies, but the models do not explicitly deal with peculiar factors 
inherent in less developed economies. In this context, it is notable that Bavet is rated 
significantly better than Phnom Penh in items relevant to the business setup and 
business operation, especially those relating to governance, regulatory framework, and 
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infrastructure. This appears to be related to the fact that most of the firms surveyed in 
Bavet are located inside the SEZs, while those in Phnom Penh are outside the SEZs. 
Although further statistical analysis is necessary, this is important evidence of the 
effectiveness of SEZs. Moreover, border regions such as Bavet have an advantage over 
other regions in access to the more efficient and lower cost infrastructure services – 
especially in electricity, roads, and ports – provided by neighbouring countries.  
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Appendix: Framework of the ERIA Firm Survey 
 
Leading Southeast Asian economies have achieved rapid economic growth by 
participating in production networks organised by multinational enterprises. It is thus 
crucial for CLMV to improve their business environment and join the production 
networks. The discussion below elaborates on how these conditions are satisfied and 
how they are organised within the framework of the ERIA firm survey (Kuroiwa, 
2009). 
 
Firms try to organise production activities efficiently so as to minimise production costs. 
To achieve this objective, the comparative advantage of each production site should be 
fully utilised. Figure 1 illustrates a case of a firm with three production blocks – PB 1 
(upstream), PB 2 (midstream), and PB 3 (downstream) – where PB 3 is often the most 
labour intensive among the three. All these blocks were initially located in an 
industrialised area in Country 1 – such as the Bangkok metropolitan area in Thailand.  
 

 

Now suppose that, due to sharp increases in wages, land rents and other congestion 
costs in Country 1, the firm is considering whether to shift PB 3 to a less industrialised 
area in Country 2 –  such as Phnom Penh, Sihanoukville and Bavet in Cambodia. In this 
context, below is a comparison of costs and benefits with and without the relocation of 
PB 3. 
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(1) Benefits of relocation 
The firm can save labour costs (as well as land rents and congestion costs) considerably 
by shifting PB 3 to Country 2. Labour costs in Thailand, for example, are significantly 
higher than in Cambodia. In 2008, the average wage of workers in Bangkok was USD 
241.10, while those in Phnom Penh, Sihanoukville and Bavet were USD 80, USD 75, 
and USD 80, respectively (JETRO 2010: ERIA firm survey). Thus, the firm has a 
strong incentive to shift labour intensive activities to a low-wage country.  
 
(2) Costs of relocation  
There are three kinds of additional costs incurred when production fragmentation 
occurs. 
 
(a) Business Setup Costs are incurred when the firm relocates and sets up a new factory 
in Country 2. In doing so, the firm needs to collect various types of information on legal 
procedures and regulatory frameworks, and to obtain licenses and permits in the host 
country. These costs, however, will be reduced substantially if the government provides 
efficient services for investors, such as one-stop services.  
 
(b) Additional Business Operation Costs are incurred when Country 2 (the less 
developed country) has a less favourable business environment than Country 1 (a 
developed country). For example, infrastructure services such as electricity, water, and 
gas supply, are less efficient and often more expensive in less developed countries. 
Institutions and governance are commonly weak, and so firms face serious uncertainty 
in business. Also important is the availability of a skilled workforce, but less developed 
countries typically lack these resources. It will, however, offset the disadvantages in 
business operation costs if less developed countries offer attractive investment 
incentives such as generous tax cuts.  
 
(c) Service Link or Logistics Costs are incurred when intermediate inputs (Input 2 in the 
case of Figure 1) and final products are carried back and forth between the two 
countries after the relocation of PB 3: logistics costs include the time cost for customs 
clearance. In addition, communication costs are incurred when coordinating production 
activities across borders. The disadvantages in logistics costs will be partially reduced 
if preferential tariff treatment such as the GSP is offered to less developed countries. 
 
The firm is likely to shift PB 3 to Country 2 if the benefits of relocation (i.e. lower 
labour costs, land rents and congestion costs) exceed its costs (i.e. additional business 
setup costs, business operation costs and logistics costs). The ERIA questionnaire 
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survey, especially questions in sections 1, 2, and 3, are respectively relevant to the 
business setup costs, business operation costs and logistics costs. The CLMV countries 
are expected to take appropriate measures to reduce these costs and to participate in 
production networks.44 

                                                  
44 Note that if PB3 is relocated to Country 2 and its output increases sufficiently, other production blocks 

such as PB2 and PB1 would also be attracted to Country 2 through the vertical linkages (figure 1). 
This is the process of industrial agglomeration which has been observed in many East Asian 
countries.   
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The Effects of Farmers’ Formal 
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A Case Study in Cambodia 
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Abstract 
 
This paper employs data from the Cambodian Socio-Economic Survey 2007 to 
investigate: 1) the effect of farmers’ formal education on both wet and dry season rice 
production, and 2) the effect of farmers’ formal education on famers’ adoption of new 
technology. The first statement is answered by using the Ordinary Least Squared (OLS) 
regressions while the second statement is investigated by using the probit regression. 
This study finds that in terms of farmers’ formal education only primary education 
(completion of grade 5 or grade 6) has a positive effect on production. More 
importantly, this effect is only true for wet season production as this is rain-fed 
production in which farmers use the rice transplanting method of cultivation which 
requires management in labour preparation, and because there are constraints on the 
availability of inputs in this season such as irrigation networks. Similar to the 
production functions, findings from adoption behaviour also prove that only famers 
who have complete grade 5 or grade 6 of formal education have a statistically 
significant impact on the adoption of new technology behaviour.  
 

                                                  
45 Cheu Ponleu is a graduate student in economics at Kobe University, Japan. Her contact address is: 
ponleu.cheu@gmail.com. The author would like to express her profound gratitude to Professor 
MATSUNAGA Nobuaki for being supportive during her study in Kobe University and for his useful 
comments on the paper. 
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I.  Introduction 
 
1.1. Background of the study 
 
Ensuring world food security has been one of the most significant discussions in 
international food organisations. The issue has increasingly grown in importance in 
light of recent soaring food prices. The price of rice rocketed from USD 376 per ton in 
January 2008 to USD 907 per ton in April 2008 leaving 1.02 billion people struggling 
with hunger and undernourishment (World Food Programme & FAO, 2009). 
Responding to this issue, the utmost efforts on how to boost agricultural production 
have been made to assure adequate food supplies and to address the current high food 
prices.  
 
Education is viewed as a necessity for farmers to increase agricultural productivity 
(Schultz, 1961/1975; Hayami, 1969; Gintis, 1971; Fane, 1975; Chaudhry, 1980). Welch 
(1970) argues that education affects agricultural productivity through the worker effect 
and the allocative effect. The former effect is viewed through enhancing farmers’ 
capacity to increase their output given the same amount of inputs, while the latter refers 
to the effect of education, which enhances the ability of farmers to acquire and interpret 
the information effectively, use the input critically, adapt fast and correctly to the new 
methods, and change attitudes towards a greater willingness to accept risks.  
 
A mounting body of literature has discussed empirical tests to verify this theory. Mook 
(1981) finds that the education level of farmers is an important determinant in 
agricultural production through the utilisation of inputs, holding the levels of inputs 
constant (the worker effect). Huffman (1974) argues that education is very important in 
a dynamic environment where farmers need to adjust to changes (the allocative effect). 
To specify the different magnitudes of effect, Wu (1977) provides evidence in the case 
of small farm size in Taiwan that farm production levels vary with farm size and level 
of education. In a survey to investigate the effect of education on farm efficiency in 37 
less developed countries, Lockheed, Jamison and Lau (1980) conclude that education 
has a positive effect on farm productivity. Extending from this survey, Phillips (1994) 
groups countries according to geographic areas (Asia and Latin America) and still 
confirms the positive effect of education on farming production, even though the 
magnitude is strong in Asian countries but weak in Latin American countries. Alene 
and Manyong (2007) hypothesise and confirm that education plays a greater role in 
modernizing agriculture than in traditional culture since farmers need the ability to deal 
with new technological change.  
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These studies have all argued that education helps farmers increase their production by 
using inputs and acquiring and interpreting information effectively. However, these 
analyses offer no explanation for distinctions between the cultivation processes and 
physical environments (sunlight and irrigation network). The assumptions imposed by 
previous studies are that all farmers use homogenous methods of cultivation and have 
homogenous farming environments. Kalirajan and Shand (1985) propose that in the 
areas where the production constraints are less serious and inputs are available, the 
education of farmers is not necessarily a major factor in production performance. The 
purpose of this study is, therefore, to assess the effects of formal education, farmers’ 
schooling, on different levels of complexity in the cultivation processes.  
 
In this regard, rice farming in Cambodia is a good case to study for two reasons. First, it 
has two distinct seasons, the wet season and the dry season, where methods of 
cultivation, the farming environment, weather conditions and irrigation access are 
different. Second, non-formal education acquired from the extension service is reported 
to be rare in Cambodia.46 According to Lim (2006), only one extension service officer 
per 4,000 households is available in Cambodia. Thus, using the case of Cambodia, the 
exact effects of formal education on rice production can be empirically estimated.  
 
1.2. Research questions and objectives 
 
This study investigates the effect of farmers’ formal education on rice production and 
the effect of farmers’ formal education on the behaviour of new technology adoption. 
According to Alene and Manyong (2007), adoption of chemical substances is one of the 
technological changes in the agricultural sector, thus whether or not the farmers use 
chemical substances such as fertilisers, pesticides, weedicides and/or fungicides on 
their farm is used as a proxy for new technology adoption in this study.  
 
This study answers the following objective questions: 
 

1. What are the effects of farmers’ formal education on wet season and dry 
season rice production in Cambodia? 

2. What is the effect of farmers’ formal education on new technology adoption 
behaviour among Cambodian rice farmers? 

 
1.3. Organisation of this paper 
 
                                                  
46 “Extension service officers” refers to skilled and trained officers who teach farmers how to improve 
cultivation, namely adopting new technology through the use of high yield varieties and the application 
of modern inputs.  
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The structure of this paper is organised as follows. Rice production in Cambodia is 
described in section II. The data description and model specifications are presented in 
section III. Section IV shows the empirical results and discussion. The conclusion and 
policy implications are discussed in section V.  
 
II.  Rice production and the role of rice in the Cambodian economy 
 
2.1. General characteristics 
 
Agriculture is the backbone of the Cambodian economy, as about 80% of the total 
population lives in rural areas and 71% of the entire population is estimated to be 
heavily dependent on it for their livelihood (USDA, 2010). Even though it accounts for 
only one third of total Gross Domestic Product (World Bank, 2007), the agricultural 
sector shares about 68% of the total labour force (FAOSTAT, 2009). In terms of 
agricultural production, crops are the main sub-sector, accounting for 52.7%, with rice 
as the predominant crop accounting for 54% of total crop output (MAFF, 2009). It is 
grown on an estimated 2.7 million hectares of land (USDA, 2010), and 7.6 million tons 
were harvested in 2009 (FAO, 2010).  
 
Since achieving food self-sufficiency in 1995 Cambodia has exported its increasing 
quantity of surplus rice to the world market. It is estimated that 3 million tons of paddy 
(1.7 million tons, milled basis) were exported from Cambodia in 2009, even though 
flow through formal channels was limited (FAO, 2010). This makes Cambodia the fifth 
largest world rice exporter after Thailand, Vietnam, Pakistan and India.  
 
Rice production has increased substantially in Cambodia, from 4.04 million tons in 
2000 to 7.6 million tons in 2009 (FAO, 2010), which is mainly attributed to the 
expansion of cultivated land, improvement of irrigation infrastructure and the 
introduction of high yielding varieties. The average yield of paddy rice per hectare is 
still very low compared with other rice exporting countries – 2.6 tons per hectare in 
Cambodia, 2.85 tons in Thailand, 5.02 tons in Vietnam, 6.6 tons in China, and 7.2 tons 
in the Republic of Korea (FAO, 2010). Thus, Cambodia still has great potential to 
increase its rice yield and its surplus output to the world market.  
 
2.2. Rice production 
 
Rice production in Cambodia is classified into two seasons cultivated in two types of 
cultivated lands – wet season land and dry season land. The wet season land 



89 
 

predominates with about 69% of the total cultivated land or about 85% of the total rice 
cultivated land, while only 14% of total cultivated land or 15% of the land cultivated for 
rice is dry season land. Rice output from wet season land makes up about 75% of the 
total rice while the remainder is from the dry season land (USDA, 2010). 
 
Wet season rice production  

Cultivation depends almost entirely on rainfall in the wet season. Traditional farming is 
practiced and traditional rice varieties are planted. Wet season rice has a long 
cultivation cycle of up to six months. Rice is planted from May to December in a 
relatively small plot of land compared to the amount used for dry season rice. In the wet 
season, the cultivation process is labour intensive, especially during the seedling 
uprooting, transplanting and harvesting times as the rice transplanting method is 
practiced. During these peak labour intensive times, farmers need to hire labour from 
the villages to work in the fields, which requires communication and management 
skills. 
 
Due to the belief that chemical fertiliser has harmful effects on soil fertility and rice 
quality, farmers do not usually use chemical fertilisers in this season as they cultivate 
wet paddy rice for personal consumption. Because of the lack of chemical fertilisers, 
access to irrigation, traditional farming practices, natural disasters such as floods and 
droughts, the yield in this season is very low, at only 2.4 tons per hectare in 2007 (NIS, 
2008). 
 
Dry season rice production 

The total cultivated land in the dry season is only 0.34 million hectares, but the yield per 
hectare is almost twice that of the yield for wet season land – 4 tons per hectare in 2007 
(NIS, 2008). This high yield is explained by the fact that high yielding varieties are 
used in this season and are only cultivated in areas that have at least partial access to the 
irrigation network. With this access and sufficient sunlight, the dry season cultivation is 
suitable for the application of fertilisers and high yield seed varieties.  
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The cultivation cycle in this season is short, less than 120 days, and is cultivated from 
December to March. Water is manageable through the irrigation network, which has 
access to Greenfield conditions, such as sunlight (compared to the wet season). The rice 
seedling method is normally applied in this season. In the rice seedling method, plant 
management is less complicated and is less labour intensive than with the transplanting 
method used in the wet season. With no need to uproot mature seedlings from beds and 
transplant them, rice seedlings are planted in the prepared fields with high seed density. 
Thus, this method is relatively easier than the transplanting method and labour 
management skills are less necessary.  
 
III.  Data and Methodology 
 
3.1. Data  
 
This paper employs the dataset from the annual Cambodia Socio-Economic Survey 
(CSES), the 6th annual survey, conducted in 2007 by the National Institute of Statistics 
(NIS) of the Ministry of Planning (MoP).  
 
3.2.  Data description 
 
Table 1: Data summary 

Variables 
Statistics 

Both Wet Season Dry Season 

Average yield/ha (kgs) 2937.30 2648.55 4554.76 

Average harvested area (ha) 1.16 1.20 0.95 

Capital (hundred thousand riel) 1.37 1.44 0.95 

LABOUR (persons) 2.95 2.91 3.15 

DEPENDENT (persons) 2.26 2.23 2.39 

Amount of livestock (units) 2.41 2.51 1.77 

Chemical expenditure (hundred thousand riel) 1.95 1.53 3.95 

Oil / Gas expenditure (hundred thousand riel) 1.12 0.99 1.76 

Access to chemical substance (%) 79 77 90 

Access to irrigation (%) 44.46 29.59 57.59 

Access to oil and/or gas (%) 17 11 51 

Household Characteristics 

Income (hundred thousand riel) 67.82 66.28 76.85 

AGE (years) 44.73 44.37 46.51 

Schooling year of head (years) 5.30 5.33 5.14 

EDUprim4 (%) 46.67 47.21 44.49 

EDUprim6 (%) 25.47 24.75 28.70 
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EDUJunior (%) 22.18 21.96 22.96 

EDUSenior (%) 5.66 6.06 3.82 

EDUMR(%) 87.21 84.67 84.20 

TV ownership (%) 56 53 69 

Hand tractor ownership (%) 4 4 6 

Water pump ownership (%) 12 7 38 

OFFFARM (%) 25 25 22 

TONLE SAP (%) 35.79 41.18 07.75 

PLAINS (%) 50.28 43.34 86.04 

PLATEAU (%) 13.93 15.47  06.20 

 
Table 1 represents the characteristics of the sample data for the production and the 
adoption functions separated into three categories for each season, the wet season and 
the dry season, on average.   
 
The data illustrates that the yield per hectare in the dry season is almost twice the yield 
per hectare in the wet season, which is consistent with the report from the National 
Statistics Institution that the wet season average yield per hectare and the dry season 
yield per hectare are 2.6 tons and 4 tons respectively (NIS, 2008). The table also 
indicates that the dry season households earn about one million riels (USD 250) more 
per year in the dry season than in the wet season. Despite the average harvested land, 
the expenditure on capital and off-farm activity in the wet season all being greater than 
in the dry season, a higher percentage of households in the dry season access modern 
inputs such as chemicals, irrigation, oil and gas. Moreover, there is a greater percentage 
of households in the dry season that also access modern equipment, namely television 
ownership, water pump ownership and hand tractor ownership, than for households in 
the wet season.  
 
On average, the number of dependents and labourers in a household, the percentage of 
members in a family who complete primary education, the age and years of schooling 
of the household head and the units of livestock ownership in each household indicate 
similar statistics between the wet season and the dry season.  
 
The statistics for both the wet and the dry season show a downward trend of the 
percentage of households accessing education. The higher the education level, the 
lower the percentage of household heads completing it. However, the dry season 
cultivators have greater percentages of completion in EDUprim6 and EDUjunior than 
the wet season cultivators, while a greater percentage of the wet season cultivators have 
EDUsenior than the dry season cultivators.  
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In terms of topography, as a whole, the majority of households live in the Plains zone, 
the Tonle Sap zone ranks in the middle, while the Plateau zone has the smallest 
percentage of households: 50.28%, 35.79% and 13.93%, respectively. It is important to 
note that the overwhelming majority of households in the dry season cultivate in the 
Plains zone while only a very small percentage cultivate in the Tonle Sap and Plateau 
zones.  
 
3.3.  Empirical specification 
 
Effects of education on rice production 
This study will follow the model proposed by Yotopoulos (1967), as cited in Jamison 
and Lau (1982; pp. 19–21). The output production model is specified as: 

  (1) 

 
Where: 

 
 

 

 
household head takes a value in a specified range, and 0 otherwise 

 
: are the coefficients of inputs to investigate the effects of inputs on output. 

: is the coefficient to give the percentage increase in output when there is change in 
the specific range of value in schooling of the household head and  is an error 
term. 

 
According to Lim (2006), there were only 500 extension service officers serving more 
than 2 million households in the rural areas, approximately one officer for every 4,000 
households. In addition, almost none of the observations received extension service in 
the data set being employed. Therefore, only formal schooling and farmers’ experience 
will be used as the proxies of education in this analysis. The output production function 
in this study is specified as: 
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Where is an error term. 
 
Effects of education on new technology adoption 
 
In order to observe the behaviour of households toward adopting new technology, the 
application of the classical Ordinary Least Squared (OLS) cannot be applied since this 
model drops observations that have a zero value, which causes inconsistency, and the 
process generated by zero observations cannot be analysed. This also leads to selection 
bias (Coady, 1993). Thus, in order to solve the problem, the limited dependent variable 
model is used. A probit model is normally used to investigate the new technology 
adoption behaviour.  
 
The form of the regression is specified as follows: 
 

 
I= 1 if I* >0      (3) 

I=0 if I*  

 
The probit maximum likelihood estimation is used to estimate the parameter vector  
in equation (3). 
 
I* is the unobserved variable, the latent variable; I is the variable that observes the 
behaviour of the farmer regarding adoption of new technology. Z is a vector of the 
household, farm characteristics.  is a vector of unknown parameters to be estimated. 

 is a random error term. The probit model of adoption function is specified as follows:                               
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Where ADOPTION takes the value of 1 if a household uses chemicals such as 
fertilisers, pesticides, weedicides, and/or fungicides for rice cultivation production, 
otherwise it equals 0, and  is an error term. 
 
3.4.  Explanatory variables 
 
Effects of education on rice production 
The approach used in this study involves the estimation of the rice production function 
of the Cobb Douglas type. The difference in agricultural output is accounted for by the 
different use of the conventional sector (land, labour and capital), the nonconventional 
sector (age, livestock, irrigation, chemical fertiliser) and human capital.  
 
In this specification, the dependent variable is the annual output of rice production in 
each household. The independent variables include conventional factors such as land, 
labour and capital. Land is measured by the harvested land size in square metres. As 
rice farming in Cambodia is of the household production type, labour is measured by 
the numbers of adult members aged 14 to 60 years in the household. Capital is 
measured by the total value of the basic tools for rice cultivation, including the value of 
carts, ploughs, hoes, harrows and spades. 
 
In addition, a number of dummy variables that are important for the cultivation process 
are also included in the production function in this study. These variables are 
expenditure on fertiliser and oil or gas, and access to irrigation. In order to capture the 
different household characteristics which might affect yield, household characteristics 
are added. These are the dummy variable households’ ownership of a water pump and 
of a hand tractor. Off-farm is a dummy variable, equal to 1 if anyone in the household 
runs a business or owns an enterprise. The amount of livestock a household owns is also 
included because livestock are used for draught purposes and as sources of natural 
fertilisers for rice production. Livestock is measured as the head of cattle and buffaloes 
that a household owns. Age is the household head’s age.  
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Since the main interest in this study is education, four categories of education are 
divided according to the formal structure of education in Cambodia which consists of 6 
years for primary education (grades 1 to 6); three years of junior high school (grades 7 
to 9); and three years of senior high school (grades 10 to 12). In this study EDUPprim6 
refers to household heads who have received five or six years’ education. It is reported 
that the primary school drop out rate doubled in the fifth grade and tripled in the sixth 
grade (World Food Programme, 2005). EDUjunior refers to household heads with 
between seven and nine years’ schooling, and EDUsenior is defined as those whose 
household head was educated to senior high school level. Additionally, in order to 
control the effect of other family members’ education level to production, EDUMR is 
included. EDUMR is a dummy variable; it equals 1 if any member of the household has 
been educated to above primary school level. Cambodian topographical areas are also 
included as a dummy since these areas have different land characteristics and different 
rainfall conditions. There are four topographical zones in Cambodia, the Tonle Sap 
zone, the Plains zone, the Plateau zone and the Coastal zone; however, since the 
observations do not cover the Coastal zone in the dry season, it is dropped from the 
analysis.  
 
Effects of education on new technology adoption 
The adoption of new technology has been widely discussed among policy makers and 
researchers since it was introduced to increase agricultural productivity (Feder et al. 
1985).  
 
Efforts have been made to design modern technology that would increase agricultural 
output, but little improvement has been recorded in small scale farming because of the 
low rate of adoption (Mbata, 1994). Adoption of chemical use is deemed as one of the 
technological changes made to improve productivity in the agricultural sector over the 
last three decades (Alene & Manyong, 2007) and access to fertilisers, pesticides, 
weedicides and/or fungicides is used to represent households’ new technology adoption 
behaviour.  
 
Furthermore, a lot of research has empirically tested the different factors that could 
affect the behaviour of adopting new technology. The first and fundamental factor 
which is most often cited as the key variable affecting the adoption behaviour of 
farmers is socio-economic conditions. (Adesina, 1996; Fufa & Hassan, 2006). These 
conditions include variables such as education, age, household size, land size and 
livestock.  
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Farmers with higher education are believed to have greater access to more sources of 
information, more critical thinking ability, which translates into more accurate 
interpretations of information than those who are less educated (Appleton & Balihuta, 
1996; Schultz, 1975; Huffman, 1974; and Welch, 1970). The level of education, 
household labour and farm size are proved to have a significant influence on adoption 
behaviour in the case of improved maize varieties in Ethiopia by Allen et al. (2000). 
The effect of household size on adoption behaviour is not clear since it can either 
induce the farmer to use modern technology to obtain sufficient food, or it can hinder 
them from applying the new technology since they do not have sufficient resources to 
buy it.  
 
In addition, farmers’ preference is another factor deemed to affect adoption behaviour. 
From their study in the case of Sierra Leone, Adesina and Zinnah (1993) conclude that 
farmers’ perceptions of technology have a strong impact on adoption decisions. 
Moreover, Adesina and Baidu-Forson (1995) show that farmers’ access to information, 
such as extension and media exposure, is very important to adoption behaviour. This 
factor is also proved to have a positive relationship with adoption by Parikh and Negatu 
(1999) in the case of Moret and the Jiru Woreda district of Ethiopia.   
    
As extension services in Cambodia are reported to be rare (one extension officer per 
4,000 households) as well as dataset availability being insufficiently comprehensive, 
only socio-economic conditions are used as explanatory variables, such as age of 
farmers, harvested land in square metres, labour, number of dependent members, 
household income in hundred thousand riel, education level, off-farm activity, amount 
of livestock owned by each household, access to irrigation and access to television and 
topography. The number of dependents is included because it can affect farmer 
perceptions about increasing production through using new technology to feed 
members of their households, or not to adopt new technology because they have to use 
finances for daily expenditure on other household members.  
 
IV.  Results and Discussions 
 
4.1. Effects of education on rice production 
 
In order to test the effect of education on rice production, the Ordinary Least Square 
method is used. Table 2 presents the estimation results of three equations, namely wet 
season, dry season, and both season estimations. The main reason for separating these 
regressions is to closely examine the effect of education on different seasons, as the two 
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seasons have different cultivation processes and farming environments.  
 
As can be seen from the table, the model performs very well with acceptable . From 
the table, the important variables for rice production in Cambodia are land, irrigation 
access and chemical use (fertilisers, pesticides, weedicides and fungicides). All other 
things being equal, an increase of 10% of land would increase yield by 5.2% and 6.0% 
in the wet season and the dry season respectively, while access to irrigation can increase 
output by 16.50% in the wet season and 26.15% in the dry season. In addition, the 
amount of expenditure on chemical use plays a significant role in rice production in 
Cambodia. An increase of 10% of expenditure on this modern input can increase yields 
by about 1.2% and 2.3% in the wet season and dry season, respectively. Notably, the 
effect of these variables is greater on dry season production than on wet season 
production. The effect is almost twice as high for the dry season as for the wet season 
for chemical use expenditure and irrigation access. This can be explained by the fact 
that high yielding varieties are used in the dry season, so it can produce a greater output 
on the same size of land. Moreover, as the dry season depends strongly on the irrigation 
network, it is reasonable that it has a more significant effect than wet season production 
as rainfall is not available. Furthermore, as access to irrigation is greater in the dry 
season than in the wet season, 29.59% and 57.59% respectively, it is plausible that the 
use of chemicals is more effective as irrigation is the prerequisite for applying it.  
 
However, additional percentages of labour, capital, age of the household head and units 
of livestock do not have any significant effect on rice output. This suggests that these 
variables are not important determinants in the case of rice production in Cambodia.  
 
The effect of education on rice production in Cambodia is proved to be very important 
and the magnitude is very high in primary education (EDUprim6) in the wet season but 
it turns out to be statistically insignificant in the dry season. This suggests that 
schooling is only important in the wet season and the effect on the dry season is not 
significant. Specifically, other things being equal, in the wet season a household head 
who successfully finished grade 5 or grade 6 would have the ability to produce 17.17% 
greater output than those who have no education or those who completed only grade 4. 
This result is consistent with the findings of Appleton and Balihuta (1996) in the case of 
Rural Masaka, Uganda, that only some primary education has a statistically positive 
significant effect on agricultural production, and the magnitude is 19.1%. In addition, 
Singh (1974) also confirms that the effect of primary education on agricultural 
production is 15.1% in a case study of India. This result is in line with the production 
function. Moreover, this finding is also consistent with Alene and Manyang’s (2007) 
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finding that only a schooling year of grade 4 or higher for household had a significant 
effect on cowpea production in Nigeria, even though the coefficient is higher than in the 
finding in this study, 25.6%.  
 
The importance of education variables only on the wet season and not on the dry season 
can be explained by two reasons. First, the cultivation method for dry season rice is less 
complicated. As the rice seedling method is done in this season, there is no plant 
uprooting or plant transplanting required, hence labour is less intensive. In contrast, the 
rice transplanting method is used in wet season production, so intensive labour is 
needed. In this regard, farmers need to prepare and know the amount of labour needed 
for the plant transplanting and plant uprooting process. Furthermore, they hire other 
villagers so communication and management skills are needed to streamline the 
cultivation process. More importantly, as this season is the rain fed season, farmers 
need to be flexible in transplanting in the case of droughts or floods.  Second, irrigation 
access is better than in the wet season. Access to the irrigation network provides a better 
environment for cultivation as farmers can control the water flow according to need. In 
this case, applying other modern inputs such as chemical use and high yielding varieties 
is possible. Together with the favourable weather in the dry season (sufficient sunlight), 
cultivation in the dry season is easier and results in higher yields than in the wet season. 
Therefore, even though dry season farming applies more modern inputs such as 
chemical use and high yielding varieties than the wet season, when there is greater 
availability of farming inputs and a more favourable farming environment, education 
does not have a significant effect on farmers ability to produce more output. This 
finding is in agreement with Kalirajan and Shand’s (1985) finding which shows that in 
areas where the constraint on production is less serious and input is available, the 
education of farmers is not necessarily a major factor in productivity.  
 
The importance of family members whose education is higher than primary school 
level has a limited statistical significance in the dry season but not in the wet season. 
This suggests that members of the family in the dry season can be involved in rice 
production, but not in the wet season. Another result found in this study is that if any 
family member runs a business or enterprise other than agricultural cultivation it has a 
statistically negative impact on dry season output but not on wet season output. This 
can be explained by the fact that the cultivation cycle in the dry season is short and 
requires more intensive farming than cultivation in the wet season. In addition, 
ownership of a hand tractor is important for rice production in the wet season but not in 
the dry season. This is attributed to the land size being bigger in the wet season than in 
the dry season and the predominant number of households owning wet season land 
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rather than dry season land. Thus, renting a hand tractor is easier in the dry season than 
in the wet season, so whether or not one is owned does not necessarily determine 
output.  
 
As expected, farming situated in the Tonle Sap topographic zone can achieve greater 
output, but farming in the Plains areas yields smaller outputs than in the Plateau areas. 
This is consistent with the fact that soil fertility in the Tonle Sap zone is categorised as 
the highest quality compared with the other zones, while soil fertility in the Plains area 
ranges from moderate to low quality. In this regard, farming in the Tonle Sap area can 
produce 13.50% larger output than in the Plateau area; conversely, farming in the Plains 
areas produces 16.05% less than farming in the Plateau area.  

 
Table2: The OLS estimation results of the effect of farmers’ formal education on rice 
production 
Dependent Variable: ln – Output (kg) 
Independent 
 Variables Both seasons Wet season Dry season 
lnLAND 0.527*** 

(0.027) 
0.527*** 
(0.029) 

0.603*** 
(0.071) 

lnLABOUR 0.099** 
(0.048) 

0.081 
(0.053) 

0.036 
(0.102) 

lnCAPITAL 0.003 
(0.015) 

0.020 
(0.017) 

0.001 
(0.033) 

lnAGE 0.681 
(1.522) 

0.998 
(1.608) 

-0.250 
(3.016) 

lnAGE2 -0.085 
(0.204) 

-0.118 
(0.216) 

-0.016 
(0.407) 

LIVESTOCK 0.002 
(0.011) 

-0.118 
(0.216) 

0.024 
(0.031) 

lnCHEMI_EX 0.167*** 
(0.021)

0.122*** 
(0.025)

0.233*** 
(0.040) 

IRRIGATION 0.283*** 
(0.042) 

0.165*** 
(0.043) 

0.261** 
(0.114) 

lnOIL/GAS_Ex 0.104*** 
(0.034) 

0.023 
(0.047) 

0.034 
(0.044) 

EDUprim6 0.132*** 
(0.046)

0.171*** 
(0.052)

-0.122 
(0.087) 

EDUjunior 0.054 
(0.054) 

0.077 
(0.058) 

-0.120 
(0.114) 

EDUsenior 0.038 
(0.096) 

0.104 
(0.102) 

-0.005 
(0.128) 

EDUMR 0.103* 
(0.056)

0.058 
(0.059)

0.244* 
(0.146) 

HANDTractor 0.366*** 
(0.076) 

0.395*** 
(0.085) 

0.210 
(0.141) 

WATERPUMP 0.206*** 
(0.056) 

0.071 
(0.077) 

0.021 
(0.082) 

OFF_FARM -0.057 
(0.044) 

-0.006 
(0.048) 

-0.270** 
(0.106) 

TONLESAP 0.108* 
(0.059) 

0.135** 
(0.059) 

-0.220 
(0.305) 
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PLAINS -0.087 
(0.060)

-0.160*** 
(0.061)

-0.155 
(0.203) 

Constant 0.929 
(2.789) 

0.055 
(2.951) 

3.337 
(5.418) 

  0.608 0.579 0.820 

Observation 1031 864 167 

Note: *** significant at 1%, ** significant at 5%, and * significant at 10%; robust standard errors in 

parentheses 

 
4.2.  Effects of farmers’ formal education on farmers’ modern technology 

adoption behaviour  
 
Table 3: The Probit Estimation Results of the Effect of Farmers’ Formal Education on New 
Technology Adoption Behaviour 
Limited Dependent Variable: Adoption of chemical use 
Independent Variables Estimates Marginal Effects 
lnAGE 4.716 

(3.786) 
1.131 
(0.909) 

lnAGE2 -0.672 
(0.507) 

-0.161 
(0.121) 

lnLAND 0.154*** 
(0.045) 

0.037*** 
(0.011) 

LABOUR -0.049 
(0.043) 

-0.011 
(0.010) 

DEPENDENT -0.095** 
(0.044) 

-0.022** 
(0.010) 

lnINCOME 0.112 
(0.068) 

0.027 
(0.016) 

EDUprim6 0.246* 
(0.128) 

0.055** 
(0.027) 

EDUjunior 0.180 
(0.133) 

0.041 
(0.029) 

EDUsenior -0.297 
(0.220) 

-0.080 
(0.066) 

EDUMR 0.020 
(0.177) 

0.004 
(0.043) 

LIVESTOCK -0.044* 
(0.024) 

-0.010* 
(0.006) 

IRRIGATION -0.140 
(0.105) 

-0.033 
(0.025) 

TV 0.551*** 
(0.106) 

0.141*** 
(0.028) 

OFF_FARM 0.183 
(0.123) 

0.042 
(0.027) 

TONLE SAP 0.441*** 
(0.146) 

0.098*** 
(0.030) 

PLAINS 0.761*** 
(0.143) 

0.186*** 
(0.035) 

Constant -9.493 
(6.945) 

- 

Log likelihood -399.261 - 
Observations 935 - 
Note: *** significant at 1%, ** significant at 5%, and * significant at 10%, Standard errors in parentheses 
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Table 3 shows the probit analysis results of determinants that affect farmers’ modern 
technology adoption behaviours, i.e. chemical use such as fertilisers, pesticides, 
weedicides and/or fungicides for farming. Probit coefficients have been transformed to 
marginal effects evaluated at the mean level. The most important point of this 
specification is to examine whether education would induce farmers to use modern 
technology.  
 
As can be seen from the table, similar to the production function, the primary education 
of farmers in Cambodia is found to have a significant positive correlation with farmers’ 
new technology adoption behaviour. The marginal effects proved that farmers who 
have completed grade 5 and grade 6 (EDUPRIM6) are statistically significant at the 5% 
level for adopting chemical use. Specifically, farmers who successfully completed 
grade 5 or grade 6 have a higher probability of adopting, about 5.5% higher than those 
who have no education or whose education is less than grade 5. This finding is 
consistent with the conclusion drawn by Chaudhry (1980) in the case in the Hayarna 
State of Northern India, that primary education is enough for traditional cultivation 
methods. Similarly, Mook (1981) and Jamision and Lau (1982) also confirm that 
schooling at grade 4 and higher is expected to have a significant effect on adoption 
behaviour in farm production. 
 
Land is another determinant of technology adoption behaviour. An increase of 10% of 
land results in an increase of the probability of adoption behaviour by about 3.7%. This 
is explained by the fact that if the amount of land increases, farmers have a greater 
incentive to use chemicals. 
 
Another important determinant of new technology adoption is access to television in a 
household. The probability of new technology adoption behaviour of a household 
increases by 14.11% if the household owns a television. This is because households 
with access to new televisions are likely to use modern technology, and information 
about technology adoption might be distributed through television programmes or 
through commercial advertisements. In addition, if the farm is situated in the Tonle Sap 
and Plains zones the likelihood of adopting new chemicals is 9% and 18%, respectively.  
  
There is a significant negative relationship between the amount of livestock owned in a 
household and the number of dependent members and the likelihood of adopting 
behaviour. An increase of one head of livestock and one dependent in a household 
would decrease the probability of adoption by 1.06% and 2.28%, respectively. This 
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negative relationship might be due to natural fertilisers from livestock and modern 
chemical fertilisers being used interchangeably in the farming. Moreover, in the case of 
the number of dependents increasing, farmers need to spare more finance for food 
expenditure rather than for chemical use. 
 
V.  Conclusions and Policy Implications 

 
A number of studies try to test the hypothesis that education plays a significant role in 
increasing agricultural production, and different results and robustness have been 
revealed (Alene & Manyang, 2007; Lockheed et al., 1980; Mook, 1981; Phillips, 1994; 
Wu, 1977). These studies use different methods and investigate different angles to 
justify the different effects of education on agricultural production. However, they offer 
no explanation for the distinction of cultivation method or farming environment. By 
using the case of Cambodian rice production, the present study is designed to determine 
the effect of education on wet season production and dry season production as these 
two production types have different characteristics in terms of cultivation methods and 
farming environments. The results from this study have shown that education benefits 
wet season production, which method of cultivation needs more preparation as it is 
more complicated, and the farming environment is less favourable than for dry season 
cultivation. Farmers who complete grade 5 or grade 6 of primary school increase output 
by 17.17%. However, the results reveal that education of the household head does not 
provide any significant effect on farm output in the dry season as farmers use the rice 
seedling method, which does not require labour management; there is favourable 
weather for farming; and input availability has fewer constraints. Thus, these findings 
show that education can improve productivity in cases where the cultivation method 
requires labour preparation and management skill and when input availability has 
constraints.  
 
The effect of education on new technology is also proved to be significant only for 
primary level. For household heads who complete grade 5 or grade 6, the likelihood of 
adopting new technology is about 0.05 more than for those who have no education or 
those who have completed less than grade 5. 
 
Increasing rice production has been increasingly viewed as important to improve the 
livelihoods of the poor and to sustain economic growth in Cambodia. As farmers 
produce rice in both the wet and the dry season, findings from this study provide a 
number of important implications for future practice in Cambodia. 
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Firstly, formal schooling is not found to have a significant effect on rice production in 
the case of the dry season. It can thus be concluded that the curriculum in formal school 
does not have a direct affect on dry season rice production since there is no serious 
constraint on input. Furthermore, due to limitations of the data, the extension service 
was not included in this study. Thus, further research with more comprehensive 
determinants of dry season rice production in Cambodia should be conducted.  
 
Secondly, completion of primary education is considered to have a significant effect on 
production in the wet season as it uses the rice transplanting method as its method of 
cultivation. However, the trend of using the rice transplanting method has decreased as 
labour has been transferred from agriculture to the industry sector, such as garments 
and construction, indicating that the effect of education on rice production is gradually 
decreasing in Cambodia. Therefore, as in the dry season, the increase in irrigation 
networks and the introduction of high yielding varieties which are consistent with wet 
season production should be done in order to increase output.  
 
Thirdly, formal schooling seems to have a small effect on use of new fertilisers , even 
though it is statistically significant. However, the problem of fake and low quality 
chemicals is widespread so it is important for the customs authorities to check the 
quality of chemicals promptly and thoroughly.  
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Appendix: List of variables 
 
Variables Definitions 
lnYIELD Natural log of rice output, in kg 
lnLAND Natural log of harvested land, in square metres 
lnLABOUR Natural log of labour measured by adult members in the family aged 

14–60, in person 
lnCAPITAL Natural log of capital, measured by the sum of the value of carts, ploughs, 

harrows, rakes and spades 
lnAGE Natural log of household head’s age 
lnAGE2 National log of quadratic form of household head’s age 
LIVESTOCK Numbers of cattle and buffaloes a household owns, in head units 
lnChemical_Ex Natural log of the value of expenditure on chemical use 
IRRIGATION Dummy variable, IRRIGATION = 1 if the land is irrigated, 

IRRIGATION = 0 otherwise 
lnOILGAS_Ex Natural log of the value of expenditure on oil or gas 
lnINCOME Natural log of income a household earns in one year 
lnDEPENDENT Natural log of other members in the family besides those aged 14–60 
EDUprim4 Dummy variable, EDUprim4 = 1 if the household head’s number of years 

of schooling is between 0 and 4, in years 
EDUprim6 Dummy variable, EDUprim6 = 1 if the household head’s number of years 

of schooling is from 5 to 6, in years 
EDUjunior Dummy variable, EDUjunior = 1 if the household head’s number of years 

of schooling is between 7 and 9, in years 
EDUsenior Dummy variable, EDUseniorhigh = 1 if the household head’s number of 

years of schooling is 10 or more, in years 
EDUhigher Dummy variable, EDUhigher = 1 if the household head’s number of 

years of schooling is higher than 12, in years  
EDUMR Dummy variable, EDUMR = 1 if any member in household has a higher 

level of schooling than primary school, EDUMR =0, otherwise 
A Htractor Dummy variable, Htractor = 1 if the household owns a hand tractor, 

0 otherwise 
WATER PUMP Dummy variable, WPump = 1 if a household owns a water pump, 0 

otherwise 
OFF_FARM Dummy variable, OFF_FARM = 1 if anyone in the household owns an 

enterprise or has a business other than farming, OFF_FARM = 0, 
otherwise 

TV Dummy variable, TV = 1 if a household has a TV, TV=0, otherwise 
TONLE SAP Dummy variable, TONLE SAP = 1 if farm is situated in the Tonle Sap 

zone, TONLE SAP=0, otherwise 
PLAINS Dummy variable, PLAINS = 1 if farm is situated in the plains zone, 

PLAINS = 0, otherwise 
PLATEAU Dummy variable, PLATEAU=1 if farm is situated in the Plateau zone, 

PLATEAU = 0, otherwise 
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