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Cambodia macroeconomic impacts of public consumption
on education: A computable general equilibrium approach

Abstract

Employing the available social accounting matrix, this paper examines the impacts of
different public education consumption schemes on Cambodian macroeconomics, the
labour market and household welfare. The results from the simulation scenarios in the CGE
model revealed that the reallocation of public spending from primary and secondary
education to higher education produced a negative impact on the wage rate of low and
fairly educated labour, dropped outputs, and reduced household welfare, which had
adverse effects on macroeconomic variables in general. However, the shift of public
spending from administration to the three education sectors, showed positive impacts on
the economy, household income and welfare. Given the factor endowment structure of
the Cambodian education sector, the policy that focuses on higher education by providing
more spending fo this sector did noft yield results as good as keeping the initial education
spending structure.
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I. Infroduction

1.1 Context of the study

Cambodia expects to attain lower-middle income status in the next few years. The average
growth rate of its GDP has been around 8% over the last decade. The poverty rate has dropped
drastically, from 50.1% in 2007 to 20.5% in 2011. However, it is noticeable that this rapid reduction
in poverty has been mainly concentrated in Phnom Penh and other urban areas. Rural poverty has
remained high, standing at 23.7% in 2011 compared to only 1.5% in Phnom Penh and 16.1% in
other urban areas, which reflects the unequaled income distribution between the regions as well

as among people (The Gini index was almost 32 in 2011).

Lack of human capital, skilled and highly educated labour, is seen as one of the most
significant constraints for the country to move forward to a lower-middle income country, and
these will be significant factors for Cambodia in order to avoid being stuck in what is called the
middle-income trap in the future (RGC/MOP, 2014). There is a broad consensus among
researchers, policy makers, the private sector, and development partners, that a skill gap is
emerging in Cambodia. A study conducted by Murdur (2014) revealed that Cambodia is currently
facing a skills shortage, both in terms of a schooling gap and a learning gap. The study also
discussed the mismatch of skills between industry and the existing labour force. Consequently, it
has been suggested that the government needs to narrow this gap by encouraging children to go
to school by building education hardware, and enhancing education software (improving the
curriculum and tackling the teacher shortage), which means more resources should be allocated

to education, especially higher education.

“Education and health are basic objectives of development; they are important ends in
themselves. [...] At the same time, education plays a key role in the ability of a developing country
to absorb modern technology and to develop the capacity for self-sustaining growth and

development” (Todaro and Smith 2011, 359)

Education can add to the value of production in the economy and also to the income of the
person who has been educated. But even with the same level of income, a person may benefit
from education—in reading, communicating, arguing, in being able to choose in a more informed

way, in being taken more seriously by others and so on (Sen, 1999).

Having seen the vital role of human capital for growth and development, education has
become one of the top priority sectors of the Royal Government of Cambodia (RGC) and was
considered the key sector to enhance capacity building and human resource development. This

sector is considered as the strategic sector for Cambodia in order to raise its competitiveness,



especially in the transition period from a lower-middle income country, which it is expected
to obtain in the next few years, to an upper-middle income country and high income country
(RGC/MOP, 2014). Lots of institutional reforms and policies were adopted with the aim of ensuring
equitable access to education services, improving the quality and efficiency of educational services
and institutions, and capacity development for educational staff for decentralization (MOEYS,

2009).

“The development of high quality and capable human resources with high standards of
work ethics is key to support economic growth and competitiveness of the country. This is
even more important for Cambodia’s transition from a lower-middle income country
status to be reached in the near future, to an upper-middle income country by 2030 and a

developed country by 2050” (RGC/MOP 2014, 175).

Recently, MOEYS released the Education Strategy Plan (ESP) 2014-2018. The long term goal
of the policy is to provide equitable education and training by enhancing access to education for
all potential students and prioritizing higher education. To achieve these goals, as indicated in
Table 1, the MOEYS, as well as the government, have planned to increase the education budget
from only 2% of GDP (16.3% of government total spending) in 2014, to 2.4% (20.7% of government

total spending) in 2016, and to 3% (around 26% of total government spending) in 2018.

Table 1: Estimated resource needed for the education sector

Resource Estimated 2014 2015 2016 2017 2018
MOEYS share as % of GDP 2.0% 2.2% 2.4% 2.7% 3.0%
MOEYS share as % of Gov't expenditure 16.3%  18.6% 20.7% 23.1% 25.7%

Source: Education Strategic Plan 2014-2018

However, considering the limitation of Cambodian fiscal space, the impact of the increase of
this expenditure on household welfare is debatable. The questions about its impacts on
macroeconomics variables, labour market, household welfare, and who will benefit from this
spending have become the subject of a controversial discussion among bureaucrats and policy

makers.

ll. Research questions

The research questions are as follows:

e What would be the impact of expansion of government consumption on education on the

labour market and household welfare?



e What would happen if the government concentrated more on the development of higher

education?

The answers to these questions are crucial, especially for policy makers to be able to
understand quantitatively the impact of their spending on education. It is beneficial to know
whether spending can benefit poor households as expected, and what can be done to maximize

and diversify the benefits of that spending.

lll. Literature Survey

Education Sector in Cambodia

Despite the rapid growth of the GDP and the significant progress in eradicating poverty and
hunger, the United Nations and ADB report (2011) declared that Cambodia has been steadily
moving toward Millennium Development Goals (MDGs), although its progress has been slow in
realizing universal literacy and basic education. The Annual Cambodia Millennium Development
Goals (CMDGs) progress report (2014) disclosed that Cambodia has made solid progress in primary
and tertiary education, and slow progress in early childhood and secondary education. The net
enrollment rate in lower-secondary education was only around 40% in 2012 while 100% is
expected to be achieved in 2015. More importantly, as can be seen in Table 2, the dropout rates in
lower secondary education were up to 20% whereas the target was only 13% in the Education
Strategic Plan (ESP) 2014-2018 by the Ministry of Education Youth and Sport (World Bank, 2011;
MOEYS, 2014).

Table 2: Dropout rates in lower and upper secondary education in Cambodia

2004/05 2008/09 2012/13

Lower Upper Lower Upper Lower Upper
Sec Sec Sec Sec Sec Sec
Dropout (urban) 14.3 9.8 12.2 5.9 14.3 8.3
Dropout (rural) 25.4 23.9 21.4 14.9 23.2 17.2
Dropout (country) 22.3 17.0 18.8 11.3 21.2 14.0

Source: MOEYS Education Statistics and Indicators (2013)

Figures 1 and 2 illustrate net enrollment in primary and secondary education in ASEAN
countries, respectively. With regards to primary education, Cambodia was successful with
enrollment increasing from 86.4% in 1999 to almost 100% in 2012 which was the highest
percentage in ASEAN. The government set compulsory and free education for all Cambodian

children up to grade g (lower secondary school). Nevertheless, due to poverty and the difficulty of



accessing school, it is difficult to keep children in school. Some children are taken out of
school by their parents to help with household chores and field work. Plus, the lower quality
of education causes low rates of primary school completion (NEP 2014). As a result, the enrollment
rate in secondary education was quite low in Cambodia. According to Figure 2, the net enrollment
rate of secondary education slightly decreased from 60% in 2006 to 55% in 2011, which was the

second lowest enrollment rate in ASEAN after Laos.

Figure 1: Net Primary Enrolment rate in ASEAN region (percent)
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Figure 2: Net enrolment in secondary education in ASEAN countries (percent)
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Interestingly, Figure 3 demonstrates the low rate of gross enrollment in higher education in
Cambodia and shows that the enrollment rate in higher education increased remarkably from
almost 2.5% in 2000 to 16% in 2011. Nevertheless, this rate is the lowest when compared to other
ASEAN countries, particularly the neighboring countries such as Thailand (51% in 2013) and

Vietnam (30.5% in 2014), and Laos (17.3% in 2014).
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Figure 3: Gross Enroliment rate of Higher Education in ASEAN Countries
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ESP 2014-2018 shows profound reforms in the education sector. The reforms focus more on
the expansion of early childhood education, by increasing access to quality secondary and post-
secondary education, higher education, non-formal education, and technical and vocational
education. Furthermore, the strategy includes a measure to improve the management of the
education budget. Recently, MOEYS has been trying to strengthen the high school examination
process by encouraging involvement from the public and civil society in the country-wide high
school examination process. The reform aims to select qualified candidates to ensure the quality

of education within the countries.

3.1 Cambodia public spending on education

Figure 5 shows the share of total education spending in Cambodia in 2010. According to the
diagram, the government spent the most on primary education (up to 42%), followed by
secondary and post-secondary education, which accounted for around 30%. A very small amount,

around 14%, was spent on tertiary education.
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Figure 4: Total Public Education Spending share in Cambodia, 2010
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Cambodia public spending on education increased steadily and year by year in absolute value,
but decreased relatively compared to GDP. The percentage decreased from 3% of GDP in 2003 to
2.6% of GDP in 2011, which is considerably little compared to neighboring countries such as
Thailand (31.5% of total government spending and 7.5% of GDP), and Vietnam (21% of total
government spending and 6.3% of GDP), and other countries with a similar level of income (on
average: 4.6% of GDP in Southeast Asia, 4.8% in Sub-Saharan Africa, and 5% in Latin America and

the Caribbean) (World Bank, 2011), (see Figures 3 and 4 for detail).

Figure 5: Expenditure on education as percentage
of total government expenditure in ASEAN in 2011
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Figure 6: Expenditure on education as percentage of GDP in ASEAN in 2011
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3.2 Existing and related studies

There are a few studies that have investigated Cambodian fiscal policies. Most of them
employ qualitative methods and available descriptive data to examine the impacts of these fiscal
policies. For instance, the World Bank (2011) conducted an extensive study on the Efficient
Cambodian Government Spending for Strong and Inclusive Growth. The study focused on three
key sectors; agriculture, health and education, which provided overall reviews on the structure,
strengths, weaknesses and the impact of the Cambodian fiscal policies on these three sectors. This
study revealed that RGC needs to concentrate more on equitable access to education and increase
budget allocated to this sector even more. ILO (2012) conducted some policy reviews about the
government budget, particularly on social protection policies. Again, this study mainly
concentrated on fiscal policies and other related policies. Dom, Ensor, and Leon Bernard (2003)
reviewed the consistency of the results of Cambodia’s development policies and programmes by
focusing on education, health, legal and judicial reform, and agriculture and rural development.
This study mainly reviews the budgetary system of the RGC in each sector and tries to identify
their consistency with the targets of the policies. None of the above studies have quantified the

impact of government spending on education on the labour market and household welfare.

A recent study conducted by Phay and Tong (2014) on public spending calculated the
marginal benefit incidence. Given the available data from the Cambodia Socio-economic survey
(CSES), the study attempted to find out whether Cambodian public spending was equally
distributed across household income groups and geographical zones by calculating the benefit
incident (the marginal benefit incident of this spending). The study revealed that public spending
in Cambodia was not pro-poor, except for the spending on primary and lower secondary school.
However, the study excluded the tax incidence calculation and failed to generate the net incidence

of Cambodian fiscal policy, which is highly crucial in illustrating the whole picture of fiscal policies.



Furthermore, this study did not quantitatively show any impact of public spending on human

capital development within the country.

Nevertheless, there are many other quantitative studies that have been conducted in other
countries related to the impacts of government expenditure on poverty and income distributions.
One of the most common methodologies for studying the impacts of public spending on poverty
and inequality is the incidence calculation, known as benefit incidence, tax incidence, and net
incidence analysis; for instance, a publication by the World Bank conducted by Cuesta, Kabaso,
and Suarez-Becerra (2012), tried to identify the pro-poor and progressiveness of social spending
in Zambia. Also, Alabi, Adams, Chime, Aiguomudu, and Abu (2011), Wokodala, Magidu and
Guloba (2010), and Ajwad and Wodon (2002) used the same methodology, benefit and marginal
benefit incidence to study the impacts of public spending on education and public infrastructure
on poverty and income distribution in Nigeria, Uganda, Bolivia and Paraguay, respectively. One of
the major drawbacks of benefit incident methodology is that it cannot systematically capture the
country-wide impacts of fiscal policy on economic agents such as household, labor and the

relationship among sectors within the economy.

More interestingly, given the available data, particularly the supply and used table (SUT),
which recently were developed by ADB (2012), as well as the input-output (I-O) tables, lots of
research has applied the CGE model to study the impact of public education expenditure on
poverty and household welfare. For instance, Jung and Thorbecke (2003) studied the impact of
public education expenditure on human capital development, growth and poverty in Tanzania and
Zambia using the CGE approach. This study revealed that higher public spending on education
produced higher economic growth, and higherincome for the poor. Also, Earnest (2011) employed
the CGE approach with a micro-simulation to assess the impact of government spending on
education on economic growth and long waves in Nigeria. The results of the simulation show that
re-allocation of government expenditure to education can increase economic growth, and
recommend that investment in education service should be given the highest priority. Another
interesting study by Cloutier, Cockburn, and Decaluwé (2008) studied education and poverty in
Vietnam by using the CGE model. This study tried to examine the impact of cutting public
education expenditure accompanied by corresponding tax cuts. The study found out that the
reduction of education subsidy reduced the welfares and raise poverty in Vietnam. More
interestingly, Robichaud, Tiberti, and Maisonnave (2014) conducted a remarkable study on the
impacts of increased public education spending on growth and poverty in Uganda by employing
the CGE model, and integrating a micro-macro approach. In this study, the authors employed the
Maquette for MDG simulation (MAMS) combined with a standard CGE model (PEP-1-t) and

integrated it with a micro-simulation model in order to tackle the impacts of public spending on



education, poverty and income distribution. As a result, the study discovered that the fell of
budget sharing to education sector would lead to the decrease of quality of education service

and reduce the primary education completion.

In Cambodia, due to the limitation of data and its complexity, there are not many studies
employing the CGE model in policy research. One of the most recent studies was carried out by
Heng, Senh, Ear, and Em (2014), who tried to quantify the impact of trade liberalization on
household welfare and the labor market. The study employed the standard CGE model from PEP
as a framework for the analysis. Some simulations in which the tariff was totally reduced with
some complimentary policies such as an increase in tax were made in order to provide good policy
options to the policy makers. Oum (2011), employing the static CGE model, focused on the impact
of agricultural policy on poverty in Cambodia. The simulation was done based on the expected
output in the Cambodian agricultural policy, such as the increase in real wage and productivity in
the agricultural sector and assess its impact on income and poverty. Another study was conducted
by Khin and Kato (2010) who employed the conventional CGE model to measure the impact of a
global economic crisis on Cambodian garment exports. Another interesting study conducted by
Oum (2007) used the recursive dynamic CGE model to assess Cambodian poverty reduction in
meeting millennium development goals. Nevertheless, none of the studies in Cambodia have
touched upon the impacts of public spending on education on the labour market and household

welfare in Cambodia by employing the CGE model.

IV.The methodology

This study intends to address the gap in the literature and provide an in-depth analysis by
quantifying the impact of the increase of public education spending on the labour market and
household welfare in Cambodia by employing a CGE model. A CGE is a country-wide approach and
powerful model that can capture all of the relationships between sectors (inter-linked industries),
agents (households, firms and the government), income/expenditure, factor markets and other
significant economic variables in the economy. A standard CGE model can provide a theoretical
framework to address the policy questions including trade policies, fiscal policies and other
important policy options. Within a model framework, various kinds of simulations can be made
based on the theory and policy decisions which can project the future effects and answer what if

questions.

This study will use a standard static CGE model based on the PEP-1-1 (Version 2.1) model,
developed by Decaluwé, Lemelin, Véronique, and Maisonnave (2013) as the analytical framework
to examine the impacts of increasing education public consumption on Cambodian

macroeconomics, particularly the labour market and household welfare. This static CGE model is



the most appropriate to systematically capture the impacts of increased public spending on

the labour market and welfare of the people.

For the purpose of our study, the PEP-1-1 model needs to be slightly modified in order to
introduce unemployment in the labour market. This modification will be able to reflect the reality
of Cambodia’s economy that unemployment currently exists. In order to introduce unemployment
in the PEP-1-1 standard model, we employed the wage curve equation developed by Blanch flower

and Oswald (1995), which can capture the relationship between the wage and unemployment rate.

Mathematically:
W, = AU

Where:
W, is a wage rate of type l labour
A, is the coef ficient between wage rate and unemployment rate of type l labour
U, is the unemployment rate of type |l labour
; is the elasticity of wage and unemployment and wage rate of type 1 labour
l labour categories: Highly Educated labour (HEL),

Fairly Educated Labour (FEL),

Low Educated labour (LEL)

In order to measure household welfare, this study employs the Equivalent Variation (EV) (in
percentage) to initial income as the indicator. EV measures the gaps between household total
consumption budget and the minimum consumption that the household needs to spend. A higher
EV indicates a larger gap in household remaining budget after the simulation. Thus, a higher EV

means a higher household welfare.

Limitation

Education is a dynamic sector which can absorb labour to provide more education services
and produce more labour or human capital for the labour market. In this study, the impact of the
expansion of public spending on education on human capital development could not be measured.
In the PEP-1-1 CGE model, there is no link between public education spending and human capital
development. Simply said, the existing labour categories in the Social Accounting Matix (SAM) can
only move across sectors, not across categories. Nevertheless, the results from this study will be
able to inform the government on the immediate impact of their policies (increasing their
spending and changing its structure). This could allow the government to be well-informed and

prepared for the immediate future.



V. Data

5.1 The available micro SAM and other socio-economic data in
Cambodia

In Cambodia, there are two main sources of data for constructing both the Macro- and Micro-
SAM. The first source is from the Input-output table developed by Dr Oum (2008) consisting of 35
sectors in 2004 and 22 sectors in 2008, which was published in the GTAP database®. Another
source is the Supply and Used Table (SUT) developed by the Asian Development Bank (2012) for

18 of its member countries, including Cambodia.

This study employed the Micro-SAM which was developed based on the structure of the
Cambodian SUT data framework. This Micro-SAM was constructed by Heng et al. (2014) under the
support of PEP, which consisted of 24 activities, 26 commodities, three types of labour, and 24
household categories. Based on this SAM, this study aggregated some activities and commodities,
disaggregated the education sector, and re-disaggregated labour and household based on their
level of education and their poverty status, respectively. Beside the SAM, this study employed
other major data sources such as the Cambodian Socio-economic Survey — known as the
household survey, and the Cambodia Economic Census, mainly for the education sector, factor

market, and household disaggregation.

5.2 Micro SAM aggregation

Since the major objective of this study is to quantify the impact of public education spending
on the labour market and household welfare, and also to simplify the simulation process, this study
aggregated current activities and commodities in the Micro-SAM. The aggregation was carried out
based on the standard ISIC code version 3.1 for activities, and on the CPC standard code for
commodity as it was classified in the SUT, as well as in SAM. Finally, the 24 activities were

aggregated into 14 activities, and the 26 commodities were classified into 12 commodities>.

Additionally, in the previous SAM, there were 24 households and three types of labour
categories, which were categorized based on the administrative locations — province and skills,
respectively. Those households and types of labour were also aggregated into one category, which
were reclassified again based on their geographical location, poverty level and level of education3.

(Please see Appendices 1 and 2 for detail on how each activity and commodity were aggregated).

1 https://www.gtap.agecon.purdue.edu/databases/IO/table_display.asp?1O_ID=306

2 The education sector was disaggregated into three sectors in the next section. Thus, at the end, we obtained the SAM
that consisted of 16 activities and 14 commodities.

3 The process for household categorization is explained in detail in section 5.4 and 5.5.



5.3 Education sector disaggregation

Education is the major focus of this study. However, there is only one education sector in the
existing version of SAM. Hence, in order to provide a more in-depth analysis on the impacts of
public spending on education, the education sector both in activities and commodities were
disaggregated into three categories: primary education, secondary education, and higher

education.

The disaggregation was carried out based on the Cambodia Economic Census data, which was
gathered in 2011 and published in 2012 by the National Institute of Statistic (NIS). This census
covered all the movable and fixed establishments in the whole territory of Cambodia. There were
more than 500,000 establishments in the whole country, including both public and private, formal
and informal. From the census, we were able to generate the total income and total expenditure
of any sector, including the three education sectors, based on the standard four digits ISIC code.
The spending on labour (wage) and on tax were also included in the questionnaire. Unfortunately,
unlike the standard input-output survey, the census did not include the detail of intermediate
consumption of each establishment (enterprises). Thus, the intermediate consumption of each
activity on education was disaggregated based on the total income ratios of the three education
sectors. On the other hand, the intermediate consumption of the three education sectors on each
commodity were disaggregated based on the expenditure ratios of the three education sectors.
As it was intermediate consumptions, wage and capital were excluded from this expenditure

before calculating the ratio*.

The three education commodities sold their services only in their own market. Simply said,
primary, secondary and higher education sold their services only in primary, secondary, and higher
education in activities, respectively. Therefore, it was a diagonal matrix relationship between the

three education commodities and the three education activities, as indicated in table 3.

Table 3: Disaggregated Education income in Activities

Commodity

Primary Secondary Higher

] Education Education Education

= Primary Education 158.5 195

Q

4 Secondary 140.
Education 1403 3
Higher Education 878 878

Source: Author’s calculation using Cambodia Economic Census and SAM (2011)

The other crucial agent that also demands education service is the government, who spend

on this sector through their recurrent expenditure. Government spending on education was also

4 Please see Annex 3 for the disaggregated matrix (intermediate consumption of each activities on the three education commodities)
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disaggregated into three sectors based on the data obtained from the Education Strategic
Plan, ESP (2009), which consisted of recurrent government expenditure on primary,

secondary and higher education (See Appendix 3)>.

5.4 Labour market disaggregation

In the previous SAM, labour was categorized into three types based on their level of
education: low-skilled labour (grade o to 5), mid-skilled labour (grade 5 to 10), and high-skilled
labour (above grade 10). However, these categories are different from the education system in
Cambodia in which higher education starts from the end of grade 12. Higher education is believed
to produce high-skilled labourers who are able to work at management and decision-making level.
More importantly, in this study, education sector was disaggregated into three different levels:
primary, secondary and higher education. Therefore, to be consistent with the disaggregation of
the education sectors, the labour in the SAM was re-disaggregated based on a different level of
level of education: low educated labour (below grade 6), fairly educated labour (from grade 6 to

grade 12) and highly educated labour (above grade 12).

The income of each type of labour was disaggregated by employing the Cambodia Socio-
Economic Survey (CESES) of 2009 — known as the household survey. CESES recorded level of
education, working hours, occupation, sector, and the wage of labour in the country in detail. Yet,
it is remarkable that in CESES 2009, the wage was recorded only for the labourers who were
working as employees, but not for those who worked as employers — own-account workers or
unpaid family workers. Furthermore, by excluding those non-employee workers could have
resulted in the underestimation of the labour income in the economy. To tackle this, the average
wage per hour per person by sector was generated from the wage of employees. Finally, the
estimated average wage per hour of the employees was multiplied with the working hours of the
non-employees in order to estimate income for the non-employee labour force. Noticeably, in
CESES each labourer could have up to two jobs; that is, a main occupation and a secondary
occupation. This is often the case, especially for developing countries, where the income from the
main occupation is not sufficient to live. Therefore, to estimate the labourincome from each sector
(activities in SAM), we adopted only the sector of the main occupation, in spite of the different
sectors of the main and secondary occupations in some observations. Finally, the labor income
from the rest of the world was disaggregated based on the incomes of those who worked in foreign

companies, embassies, and international NGOs. This data was also recorded in CESES 200g°.

5 The demand of education service from household or household spending on education will be detailed in section s5.5.
6 Please see Appendix 4 for disaggregated labour Income from each activity based on their education level. Since labourers give all of
their income to their households, labour expenditure was explained in household incomes.



5.5 Household disaggregation

There were up to 24 household types in the existing SAM which were categorized based on
their administrative location; that is, their province in Cambodia. Thus, in order to access the
impacts of the policy changes on the poor and non-poor households, we had to re-disaggregate
the households. In this study, households were disaggregated based on their geographical
location and their poverty level. As a result, we obtained four types of household: urban non-poor,

urban poor, rural non-poor, and rural poor.

In order to categorize poor and non-poor households, we employed the Cambodia national
poverty line (see Table 7), which used daily expenditure as the criteria for household poverty
classification. In short, in order to classify households into poor and non-poor categories, their
daily expenditure was estimated from CESES 2009 in accordance with the poverty line calculation
method, used by the Ministry of Planning to estimate the poverty line in Cambodia. As a result, we

were able to obtain poor and non-poor household categorization.

Table 4: Poverly lines (based on CSES 2009 data), Riels/day at 2009 prices (daily expenses)

Phnom Other urban Rural
Location Penh areas areas Cambodia
Daily expenditure
(Riel) 6,347 4,352 3,503 3,871

Source: Ministry of Planning (2013)

Household Income Disaggregation

According to the original micro-SAM, a household obtained income from three different
sources: from factor markets (labour and capital), government transfers, and the rest of the world
transfer. Firstly, income obtained from labour was the wage from the industry in which they
worked and that income was given to the household to which they belonged. The data on labour
incomes that were imputed from the above section — Labour Market Disaggregation - were
disaggregated to each category of household. Secondly, the household incomes from the
government and the rest of the world were disaggregated based on the CESES 2009, which
recorded the household incomes from government transfers and abroad. Thirdly, while it is
impossible to estimate the household gross profit from CESES, the data on gross properties
income was used as a proxy for disaggregating household capital income. In CESES, only the data
on working hours of the self-employed workers were collected while the data on income of self-
employed workers were not recorded. Therefore, we cannot calculate the gross profit of self-
employment. It is worth noting that only the ratio of gross property income (not the real value) of
each household was employed for this disaggregation. We actually the calculation in reverse in

order check the robustness of this proxy (gross property income) by keeping the household capital



income as a residual (balancing item), as we have the data on total household income from
CSESS 2009. As a result, the data did not show much difference between employing the
gross properties income and keeping it as the residual. Therefore, we decided to use household

gross property income (the ratio) as the proxy of household capital income?.
Household Expenditure Disaggregation

In CESES 2009, each household was questioned about their food, non-food and housing
expenditures. Up to 20 items of food, 13 items of non-food expenditure, and 6 housing
expenditures (utility expenditures) were included in the questionnaire. Those items were
categorized into 12 commodities in accordance with the SAM. Due to the fact that those items
were not systematically set either in ISIC or CPC standard code, the classification was made based

on the discussion among the team members, as well as with the NIS.

It is worth noticing that household spending on education was documented in detail
separately in the CESES questionnaire. Household spending on each of the three education
sectors was categorized based on the school grade that each household members was attending.
Interestingly, CSESS also recorded household transfers abroad and their tax payment. Therefore,
those two expenditures were used for disaggregating household expenditure to the rest of the

world and tax payment.

In order to balance household expenditure and household income, total household
expenditure was used as the control total, leaving the household saving as the residual for

balancing household expenditure and household income®.

5.6 Introducing education capital (Kedu) in SAM

There is only one type of capital, K, in the initial SAM. In order to develop the education sector,
the government needs not only to increase its current expenditure, but also to invest a certain
amount of capital. Thus, we separated education capital Kedu from capital K, so that we could see
how much the government needs to invest in education when it increases its education
consumption. A separated row and column named Kedu needed to be inserted in the SAM under
the category of capital K. Kedu received the capital from the three education sectors. The
government owns all of the Kedu; hence, the government endowed all the capital from Kedu. It is

logical to let the government own and earn the capitalincome from Kedu as they are the ones who

7 Please see Appendix 5 for disaggregated household income from different sources.
8 Please see Appendix 6 for disaggregated household expenditure on each commodity, and household expenditure on
other items.



invest in Kedu. As a result, the initial SAM structure had to be modified in order to complete

this process and be in balance.

When we extracted Kedu from K, household capital income from K was reduced by the
amount of Kedu and given to the government. Households, who lost their capital income, had to
reduce their spending on the three types of education accordingly. The government increased its
spending on education by as much as it had received from the three education sectors. This is the
neutralizing process as the government received more income form Kedu; thus it needs to raise its
education consumption to compensate for the reduction of household education consumption.

This will keep SAM in balance.

V1. Structure of the economy in base scenario

As this study focuses more on the impact of public education spending on Cambodian
macroeconomics, particularly household welfare and the labour market, we briefly examined
some important parts of the whole structure, such as the source of household income, factor
endowment in household income, and the structure of the government budget before we started

the simulations.

Table 5 indicates the incomes that the four households received from different sources.
According to the table, households that were located in the urban areas, HUNP and HUP, received
income mostly from capital, which accounted for 67.3% and 29.1% of their total income,
respectively. Markedly, only around 2% of HRP’s income was obtained from capital, which means
HRP earned income mostly from labour (67% from LEL and 28% from FEL). In contrast to HRP,
only 7% of HUNP income was earned from LEL while it was around 24% of HUP’s income, and
38.6% of HRNP’s income obtained from LEL. Interestingly, households who resided in rural areas
(HRP and HRNP) earned almost nothing from HEL, whereas those who lived in urban areas, earned

from 4% to 5% from HEL.

Table 5: Source of Household Income (%)

Low Fairly Highly
Educated Educated Educated Capital Government

Households l s Labour Labour (CAP) (GVT)

Household Urban

Poor (HUP) 23.6 29.2 43 41.2 0.5 12 1000
Household Urban

Non-poor (HUNP) 7.0 17.1 5.4 67.3 1.1 2.1 100.0
Household Rural

Poor (HRP) 67.5 27.8 0.0 1.9 1.2 1.6 100.0
Housenold Rural 38.6 28.6 0.6 29.1 12 19 1000

Non-Poor (HRNP)
Source: Authors’ calculation



Table 6 presents the factor endowment to household income. The table shows that
income from HEL went mostly to HUNP, which accounted for nearly 85%, while LEL and FEL
provided income mainly to HRNP. Capital market gave most of the income to HUNP and HRNP,
up to 65% and 33%, respectively. It is interesting to note that HUNP and HRNP received most of
the government and ROW transfers. HRNP obtained around 49% of government transfers and
almost 47% of the ROW transfer. HUNP obtained more than 40% of the two agents’ transfer.
Among the six sources of household income, LEL provided up to 87% of income to households in
the rural area (only around 21% was given to HRP), followed by FEL, government transfers, then

ROW transfer.

Table 6: Factor Endowment in Household income (%)

Households LEL FEL HEL CAP GVT ROW

HUP 2.0 29 3.9 23 1.0 1.5
HUNP 10.6 30.0 84.9 65.2 41.2 44.8
HRP 20.7 9.9 0.0 0.4 8.6 6.9
HRNP 66.7 57.3 11.2 32.2 49.2 46.8
Total 100.0 100.0 100.0 100.0 100.0 100.0

Source: Authors’ calculation

Table 7 displays the factor endowment in each industry. According to the table, only
agriculture, wholesale and retail trade, and primary education were the labour intensive sectors
(more than 70% of these sectors’ value added were provided by labour). Around 76% of agricultural
products was provided by labour (50% was from LEL) while almost 70% of the manufacturing
sector was provided by capital. The primary education sector received income mainly from FEL,
whereas SCE and HIE utilized around 15.5% of HEL out of their total factor endowment. HIE was

endowed much more capital than labour, up to 83%.

Table 7: Factor Endowment in each industry (%)

Sector J ‘ LEL FEL HEL CAP Kedu Total

AGR 50.2 26.1 0.1 23.6 0.0 100.0
MIN 19.5 10.1 0.0 70.4 0.0 100.0
MAN 15.8 15.4 0.2 68.6 0.0 100.0
EGW 14.8 14.1 2.1 69.1 0.0 100.0
CON 15.6 18.2 0.1 66.1 0.0 100.0
WRT 34.4 37.2 1.0 27.4 0.0 100.0
HTR 17.0 14.9 1.0 67.1 0.0 100.0
TRC 13.6 20.6 0.4 65.4 0.0 100.0
FIN 6.8 22.4 9.2 61.7 0.0 100.0
REAL 5.8 14.5 10.8 68.9 0.0 100.0
ADM 5.6 28.2 9.2 57.0 0.0 100.0
PRE 2.1 73.8 4.8 0.0 19.3 100.0
SCE 1.5 29.7 15.3 0.0 535 100.0




HIE 0.3 0.9 15.7 0.0 83.1 100.0
HSW 5.2 26.8 16.0 52.0 0.0 100.0
oT1C 4.8 24.6 14.7 55.9 0.0 100.0

Source: Authors’ calculation
Note: The table was tfransposed from the SAM

Table 8 indicates that the government consumed some of the commaodities in the economy.
Most of the spending was spent on administration — around 65%, while only around 9%, 10% and
3% were spent on primary, secondary and higher Education, respectively. The other 9.3% was

spent on health.

Table 8: Structure of government consumption on each commodities (%)

Commodityi Government

AGR 0.0
MEGW 0.0
FOOD 0.0
TRG 0.0
MPME 0.0
CONS 0.0
TRS 0.0
FINREA 0.0
ADM 65.0
PRE 9.3
SCE 10.4
HIE 2.6
HEALTH 9.6
OTHS 3.0
Total 100.0

Source: Authors’ Calculation

Table g breaks down the education consumption of the government. According to the table,
the government spent up to 41.6% of its education spending on primary education, 46.6% on
secondary education, and nearly 12% on higher education. This could indicate that the

government paid less attention to higher education than primary and secondary education.

Table 9: Structure of government consumption on education commodities (%)

Education Commodit Government Consumption

PRE 41.6
SCE 46.6
HIE 11.9
Total 100.0

Source: Authors’ calculation

Table 10 specifies the various sources of government income. According to the table, the

government earned income from six different sources: capital (including the Kedu), indirect tax,
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import tax, direct tax, export tax, and transfers from the rest of the world. Indirect taxincome
contributed up to 39% of the total income while TD and ROW shared 18.2% and 22%,

respectively.

Table 10: Source of government income (%)

GVTIncome  CAP Kedu Tl T™ TD X ROW Total

GVT 1.0 6.3 39.1 12.7 18.2 0.9 21.9 100.0
Source: Authors’ calculation

VIl. Simulation scenarios

We conducted three main simulation scenarios in this study in order to identify the different
impacts of the government education funding scheme on the Cambodia Macroeconomic
variables, factor market and household welfare. According to Table 1, the government plans to
increase its spending from around 2% of GDP in 2011 to 2.4% in 2016, which means around 53
million USD will be added to the current spending of the three education sectors. Due to the broad
consensus from development partners, the private sector, researchers, and civil society, regarding
the high demand of skilled and highly educated labour, plus the fact that the amount of recurrent
budget allocated to higher education is relatively small compared to primary and secondary
education, more spending will be allocated to higher education. In short, 50% of the 53 million USD

will be allocated to higher education while primary and secondary education will obtain 25% each.

Simulation Design and closures in the model for all scenarios

- Labour is mobile across sectors.

- Labour in the economy is not full-employed. There are unemployment rates in each
categories of labour.

- Non-education capital is fixed and immobile across sectors.

- The volume of education capital (KEDUpge, KEDUsce, KEDUHe) is endogenous and
immobile across the sectors.

- The rate of return of KEDU is exogenous.



Scenarios

Scenario 1

Scenario 2

Scenario 3

Description

The government will not change its spending on
education. More resources will be allocated fo
higher education by reducing the spending from
primary and secondary education. The spending on
higher education will be doubled from the basic
scenario. 50% of that spending will be subtracted
from primary education and another 50% will be from
secondary education spending.

By doing so, we can see that without changing the
spending on education, how the reallocation of
resources in education willimpact on the economy.

The government would like to increase their current
education expenditure to 2.4% of GDP, which is
equal to 53 million USD (ESP 2014-2018).

Without increasing its total recurrent spending, the
government could reallocate their consumption
spending pattern. Assuming that the government
could improve their working efficiency and reduce
the spending on administration, the spending would
be shifted from administration to education.

50% of the 53 million USD will be allocated to higher
education while primary and secondary education
will obtain 25% each.

The government would like to increase its current
education expenditure to 2.4% of GDP, which is
equal to 53 million USD. (ESP 2014-2018).

Without increasing their total recurrent spending, the
government could reallocate their consumption
spending pattern. Assuming that the government
could improve their working efficiency and reduce
the spending on administration, the spending would
be shifted from administration to education.

The government allocates this amount according to
the current spending structure of the education
sector, which means 41.6% to primary education,
46.6% to secondary education, and 11.8% to higher
education.

Specific simulation

design
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VIIl. Simulation results

8.1 Macroeconomics Impacts

In scenario one, according to Table 11, there was a very slight increase of real GDP (only
0.003%), a drop of CPl and the gross GDP. This reflects that the shift of spending from primary and
secondary to higher education would not provide a significant benefit to the economy, but a small
decrease of gross GDP and CPI. This can be explained by the drop of wage of the LEL and FEL
(illustrated in the following sections), which would cause household income, and household
consumption to fall significantly. Higher education was the capital intensive sector (around 83% of
the HIE value added was endowed from Capital), and employed mostly HEL. In contrast, the
primary and secondary education employed mainly FEL and little of LEL. Hence, the increase of
demand for the service of higher education would demand more for capital, Kedu, followed by
highly educated labour. On the other hand, the drop of demand in primary and secondary
education services would mainly reduce the demand for LEL and FEL. While higher education did
not demand much for LEL and FEL, the wage rate of these two types of labour would decrease.
Some of them would become unemployed. In short, simulation 1 tends to put a heavy negative
pressure on the wage rate of LEL and FEL, but little positive pressure on wage rate of HEL. As a
result, the prices would decrease in the industries that employed lots of LEL and FEL, which could

negatively impact GDP at market price.

Scenario 2 and 3 produced positive results on both gross and real GDP. Yet, the increase of
real GDP in both scenarios was at the same level, 0.12%, which means either the government
would spend more on higher education or keep the same spending structure and this would not
bear any difference in terms of real value added. However, it would matter more when it comes to
inflation. Keeping the same structure of education spending in simulation 3 would cause the CPI
toincrease more compared to concentrating more on higher education, which could lead to higher
gross GDP. The raise of spending in accordance with the initial education spending structure
(simulation 3) would increase income of the LEL and FEL more while concentrating on higher
education (simulation 2) would raise mainly the return on capital, which belongs to the
government, and would increase slightly the wage of HEL. As a result, households would obtain
more income in simulation 3 and would consume more than they do in simulation 2. Therefore, in
the short-term, the increase of household consumption would cause the CPI to increase a little
more in simulation 3, which would cause the gross GDP to increase more than it does in simulation

2.
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Table 11: Basic Economic Indicators (% change)

Indicators Sim1 Sim2 Sim3
GDP at Market Price -0.0576 0.13 0.15
Real GDP 0.0032 0.12 0.12
Consumer Price
Index -0.0608 0.01 0.04

Source: Authors' calculation from the model

Regarding table 12, the unemployment rate fell in the three simulation scenarios, except
scenario1, in which the unemployment rate of FEL increased and that of the LEL remained
unchanged. Furthermore, it is remarkable that the unemployment rate of LEL would remain
unchanged across the first four scenarios. This could be the case due to the fact that the three
education sectors were mainly endowed by FEL, HEL and capital (Kedu). LEL does not contribute
much in the producing services of the three sectors. Therefore, the increase of spending on
education, either by keeping the same spending structure or concentrating it into higher
education, tends to reduce the unemployment rate of FEL and HEL a little, but does not make any

different for LEL.

Table 12: Unemployment rate by type of labor (% change)

Unemployment rate
Sim1

(% change) Sim2 Sim3

LEL 0.00 0.00 0.00
FEL 0.02 -0.01 -0.02
HEL -0.02 -0.03 -0.02

Source: Authors' calculation from the model

Table 13: Output by industry (% change)

Sectoral Output_XST ‘ Sim1 Sim2 Sim3

AGR -0.05 -0.01 0.01
MIN 0.02 -0.06 -0.07
MAN 0.05 -0.01 -0.03
EGW -0.02 -0.16 -0.15
CON 0.35 0.22 0.06
WRT 0.05 -0.01 -0.03
HTR -0.02 0.00 0.01
TRC 0.00 0.00 0.00
FIN 0.00 0.06 0.06
REAL -0.05 0.02 0.04
ADM 0.07 -5.78 -5.82
PRE -13.11 8.35 13.75
SCE -14.86 9.33 17.32
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HIE 43.30 27 .21 6.59
HSW -0.07 0.07 0.10
Oo1C -0.04 -0.16 -0.14
Total 0.01 0.09 0.08

Source: Authors' calculation from the model

Table 14: Price Level by commodity (% change)

eve PC PD PC PD PC PD
AGR -0.10 | -0.10 | 0.00 | 0.00 | 0.05| 0.056
ADM -0.04 | -0.04 | -2.18 | -2.23 | -2.16 | -2.21
PRE -0.12 | -0.12 | 0.04| 0.04 | 0.09 | 0.09
SCE -0.04 | -0.04| 0.05] 0.05| 0.07 | 0.07
HIE 001 | 001 | 0.04| 0.04| 004 | 0.04
MEGW -0.04 | -0.05 | -0.05 | -0.06 | -0.03 | -0.03
FOOD -0.02 | -0.07 | -0.01 | -0.03 | 0.00 | 0.01
TRG -0.02 | -0.06 | 0.01 | 0.02 | 0.01 | 0.05
MPME 0.00| 002 | 0.00| 0.00 | 0.00] 0.00
CONS 0.14| 0.15| 0.15] 0.15| 0.08 | 0.09
TRS -0.10 | -0.11 | 0.01 | 0.01 | 0.06 | 0.07
FINREA -0.08 | 009 | 0.10| 0O.11 | 0.14 | 0.15
HEALTH -0.09 | 009 | 0.10| O.11 ] 0.14] 0.15
OTHS -0.11 | -0.11 | -0.05 | -0.06 | 0.00 | 0.00

Source: Authors' calculation from the model

Factor market impacts

Table 15: Labour Demand by type of Labour (% change)

Labour Demand Sim1 Sim2 Sim3

LEL -0.06 -0.02 0.01
FEL -0.38 0.05 0.22
HEL 0.23 0.38 0.29

Source: Authors' calculation from the model

Table 16: Wage rate by labour type (% change)

Wage rate (W) ‘ Sim1 Sim2  Sim3

LEL -0.03 | -0.01 0.01
FEL -0.23 0.03 0.13
HEL 0.18 0.30 0.22

Source: Authors' calculation from the model

Table 17: Wage rate by industry (% change)

Sectoral wage-WC (%change Sim1

Agriculture -0.10
Mining and Quarrying -0.10
Manufacturing -0.13
Electricity, Gas, and Water Supply ~ -0.11
Construction -0.14

Sim2
0.01
0.00
0.01
0.03
0.01

Sim3
0.05
0.05
0.07
0.08
0.07
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Wholesale and Retail Trade; and
Repair of Motor Vehicles

Hotels and Restaurants -0.11 0.02 0.07
Trcmspor’r,. S’roroge and 015 0.02 0.08
Communications

-0.13 0.02 0.07

Financial intermediation -0.10 0.09 0.13
Reql g;’ro’re, renfing and business 0.05 0.12 0.14
activities

Public Administration and 012 008 0.14
Defense

Primary Education -0.20 0.04 0.14
Secondary Education -0.09 0.12 0.16
Higher Education 0.16 0.28 0.21
Health and Social Work -0.07 0.11 0.15
O’rh.e'r Qommum’ry Service 007 011 015
Activities

Source: Authors' calculation from the model

Table 18: Capital Demand of Education sector (% change)

e Siml  Sim2  Sim3

for Education_Kedu

PRE -13.32 8.40 | 13.93
SCE -14.91 9.42 | 17.45
HIE 43.36 | 27.30 6.65

Source: Authors' calculation from the model

8.3 Impacts on government income

There was a slight increase of total government income across the three simulation scenarios.
Simulation 2 produced the highest government income which rose by 1%, followed by simulation
3 (0.78%) and simulation 1(0.6%). The major source of this raise is the increase of the return on
capital. As the government owns all the education capital, the increase of demand for the services
of this sector would place a higher demand on capital, Kedu and this would increase the capital
income of the government. As higher education was endowed mostly by Kedu, the more spending
that is made on this sector, the more Kedu is needed to produce its services. That is the reason
why simulation 2 raised the government capital income by 14.6%, while it is only 10.6% in

simulation 3 and almost 9% in simulation 1.

Table 19: Government income from different sources and government saving (% change)

Government Income Sim1 Sim2 Sim3
Total Government Income_YG 0.60 1.06 0.78
Government income from

Capital

(YGK) 892 | 14.66 | 10.63
Government income from

Transfer -0.06 0.01 0.04
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(YGTR)

Gvt. Income from indirect
tax_TICT 0.02 0.00 -0.01

Gvt. Income from direct tax_TDHT -0.20 -0.03 0.07
Gvt. Income from import tax_TIMT | -0.02 | -0.02 | -0.01
Gvt. Income from export tax_TIXT 0.01 0.00 -0.01

Gvt. Saving_SG 5.10 8.89 6.58
Source: Authors' calculation from the model

8.4 Household’s welfare

The final indicators of studying the impact of public spending on education is to examine
household income and expenditure as well as household welfare. The increase of final government
consumption on the three education sectors boosted the demand for the services from the three
education sectors, which required more intermediate consumption as well as more factors of
production. As each household obtained the factor endowments from labour and capital

differently, the impact on household welfare would be different from one simulation to another.

Table 20 indicates that the income of all the household types increases only in scenario 3.
Scenarios 1 and 2 revealed the negative impacts on all types of household income. Markedly, in
scenario 1, households that were located in rural areas were negatively impacted more than those
that were located in urban areas. The income of HRP and HRNP dropped by 0.22% and HUNP
reduced only by 0.12%, and by 0.2% for HUP. Similarly, in scenario 2, in which the government
increased its spending from other sectors and distributed more to higher education, the negative
impacts on the household incomes were revealed, but they were relatively small compared to
scenario 1. Only in simulation 3, in which the government maintained the education spending
structure, were there positive impacts on household income. It is also worth noting that in
simulation 3 the income of poor households, either in urban or rural areas, increased at a higher
percentage compared to non-poor households. Given the household income structure in
Cambodia, poor households earned income mostly from LEL and FEL while non-poor households
received more from capital. Thus, allocating more spending to higher education, would increase
the return on capital and the wage of HEL, which favors non-poor households more. This means
that the idea that shifting spending from the two education sectors (primary and secondary
education) to higher education, and from administration to the education sectors (focus on higher
education), would not be a good option that positively impacts household incomes. Yet, the
increase of spending in accordance with the initial education spending structure bore a positive

impact on all type of households.

Last but not least, it is interesting examine the final indicator, the Equivalent Variation (EV) in

percentage of initial income, which can be used as a proxy to measure household welfare. Table
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20 illustrates the EV as a percentage of the initial income., Scenarios 1 and 2 disclosed a
negative EV, which means that after the simulation the remaining consumption budget
would become smaller. This indicates the fall of household welfare in these two simulations. This
negative EV can be explained by the fall of household income (total consumption budget) in
scenarios 1 and 2, which would cause households to reduce their consumption. Markedly, there

was a slight increase of EV in scenario 3, except for HRNP that faced a negative EV.

Table 20: Household Income by Type of Household (% change)

Household Sim1 Sim2 Sim3

HUP -0.20 | -0.01 0.08
HUNP -0.12 | -0.05 0.01
HRP -0.23 0.00 0.11
HRNP -0.22 | -0.02 0.08

Source: Authors' calculation from the model

Table 21: Households’ Welfare (Equivalent Variation)

Equivalent variation
in % of initial income Sim1 | Sim2 Sim3

HUP -0.08 | -0.01 | 0.02
HUNP -0.04 | -0.05 | -0.03
HRP -0.12 | 0.00 | 0.06
HRNP -0.16 | -0.03 | 0.056

Source: Author's calculation from the model
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Table 22: Household Consumption by commodity (% change)

0 HUP | HUNP | HRP_ | HRNP | HUP | HUNP | HRP | HRNP | HUP | HUNP | HRP | HRNP
AGR -0.08 | -0.02 | -0.11 | -0.10 | -0.01 | -0.04 | 0.00 | -0.02 | 0.03 | -0.03 | 0.05 | 0.03
ADM -0.17 | 007 |-022| 020| 1.70| 1.54| 180 | 167 | 1.78| 157|190 1.77
PRE -0.11] 002 | -0.15| 0.13 | -0.04 | -0.08 | -0.02 | -0.06 | 0.01 | -0.08 | 0.04 | 0.01
SCE -0.17 | -0.07 | -0.22 | -0.20 | -0.05 | -0.09 | -0.03 | -0.06 | 0.02 | -0.06 | 0.06 | 0.02
HIE -021 ] -0.11 | -0.26 | -0.23 | -0.05 | -0.09 | -0.03 | -0.06 | 0.05| -0.04 | 0.09 | 0.06
MEGW -0.11 | 005|-0.14| -0.13| 001 | 002 | 003| 0.00| 0.06| 0.00| 009 | 0.06
FOOD -0.19 | 009 | 024 | 022 | 001 | -0.06| 0.01 | -002| 0.08 | -0.01 | 0.12| 0.08
TRG -0.20 | 0.09 | -0.25 | -0.22 | -0.02 | -0.07 | 0.00 | -0.03 | 0.07 | -0.02 | O0.11 0.07
MPME -021 ] 0.10 | -0.26 | -0.23 | -0.02 | -0.06 | 0.01 | -003 | 0.08| -0.01 | 0.12 | 0.08
CONS -032| 021 |-038| 0.35|-0.14| -0.17]-0.12 | -0.15| 0.01 | -0.08 | 0.05 | 0.01
TRS -0.12| 003 |-0.16 | -0.15| 003 | -0.07 | -001 | -0.04 | 0.03| -0.06 | 0.07 | 0.03
FINREA -0.14| 004 | -0.18| 0.16 | 009 | -0.13|-0.08 | -0.11 | -0.03 | -0.11 | 0.00 | -0.03
HEALTH -0.13 | 004 | -0.18| -0.16 | -0.10 | -0.13 | -0.08 | -0.11 | -0.04 | -0.12 | 0.00 | -0.04
OTHS -0.12 | 002 | 0.16 | 0.14] 002 | -002| 0.05] 0.01| 0.08 | -0.01 | 0.12 | 0.08

Source: Authors’ calculation from the model
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IX. Conclusion

In conclusion, with different simulation scenarios, the increase of public spending on education
by shifting the spending from the administration sector (scenarios 2 and 3) generated a better result
than reallocation of spending within the education sector (scenario1). The increase of education
spending according to the initial spending structure (scenario 3) provided better results, in terms of
macroeconomics, labour market, household income and household welfare, than concentrating on
higher education (scenario 2). It is worth noticing that the reallocation of spending from primary and
secondary education to higher education (scenario1) revealed negative results on macroeconomics,

labour demand, wage rate, household income as well as their welfare.

The labour endowment of the three education sectors was mainly from fairly and highly educated
labour. Specifically, primary and secondary education were mainly employed FEL, while higher
education was endowed by HEL. LEL played a very small role in the production of its services. Thus,
the increase of demand for their services would positively affect the wage rate of FEL and HEL,
whereas the impacts on LEL were relatively small or sometimes negative (in scenarios 1 and 2).
Noticeably, in terms of factor endowment, higher education was the sector that employed more
capital than labour to produce its services; hence, to develop this sector or increase its services, it
would be better to invest more on capital rather than dramatically increase the final consumption of

its services.

Lastly, regarding the results from the above simulation scenarios, there are some policy

implications that the government may take into consideration for their policy design.

- The reallocation of consumption spending from primary and secondary education to
higher education is not a good policy option, given its large negative impacts on the

economy.

- Planning to increase the education spending to 2.4% of GDP in the Education
Strategic Plan (ESP) 2014-2018 is a good policy option, which does not have significant
shortfall for the economy. Interestingly, it has positive impact on the household

welfare, particularly those who live in the rural area.

- The increase of public spending should not be concentrated too much on higher

education, but rather balanced between the three sectors.
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- The increase of education spending should follow the initial spending structure or
steadily increase a certain amount to higher education if the government wants to

concentrate more on higher education.

- Given the structure of factor endowment in higher education, this sector is a capital
intensive sector and to develop this sector, the government should invest a substantial

amount of capital, rather than increase the consumption spending.
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Appendices

Appendix 1: Aggregated activities, labour and household

Total
Previous Activities Aggregated Activities (Million
USD)
! Agriculture, Hunting, Forestry, and
R'elc?tfed Service Activities ' Agriculture 5046.34
9 Fishing, Aquaculture, and Service
Activities Incidental to Fishing
3 Mining and Quarrying Mining and Quarrying 74.62
4 Manufacture  of Food  Products,
Beverages, and Tobacco
5 Manufacture of Textiles, Wearing
Apparel, and Footwear
6 Manufacturing  of  Wood, Wood
Products, Paper, and Paper Products
v Manufacture of Rubber and Plastic
Products Manufacturing 7353.53
8 Manufacture of Basic Metals
Manufacture of Fabricated Metal
9 Products; and Office and Computing
Machinery
10 Manufacture of Motor Vehicles and
Other Transport Equipment
11 | Other Manufacturing
12 | Electricity, Gas, and Water Supply Electricity, Gas, and Water Supply | 244.04
13 | Construction Construction 1660.48
14 | Wholesale and Retail Trade; and Repair | Wholesale and Retail Trade; and | 1495 o,
of Motor Vehicles Repair of Motor Vehicles )
15 | Hotels and Restaurants Hotels and Restaurants 1402.87
16 | Transport Services and Storage Transport, Storage and 1939 94
17 | Post and Telecommunications Communications '
18 | Financial Intermediation and Insurance | Financial intermediation 241.96
Real Estate, Renting, and Business | Real estate, renting and business
19 . L 1254.22
Services activities
20 Public Administration and Defense Public Administration and Defense | 521.84
21 | Education Education 386.54
22 | Health and Social Work Health and Social Work 260.30
23 | Other Community Service Activities Other Community Service Activities | 928.24
24 | High-skill Labour
25 | Medium-skill Labour Labour
26 | Low Skill Labour 11583.5
27 | 24 Household based on Province hhd 6248.6

Source: Author’s calculation from SAM (2011)
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Appendix 2: Aggregated commodity

Previous Commodities

Agriculture, Forestry, and Logging

Aggregated Commodities

Total

(Million

UsD)

Products Agriculture 5287 .4
2 Fish and Other Fishing Products
Coal and Lignite; Peat, Crude
3
Petroleum, and Natural Gas Ores and minerals; electricity, gas 3999
4 | Other Minerals, n.e.c. and water '
5 Electricity, Gas, and Water
6 Food, Beverages, and Tobacco Food products, beverages and
7 Clothing and Wearing Apparel; and tobacco; textiles, apparel and 9599.1
Leather and Leather Products leather products
8 Products of Wood, Paper, and Paper
Products
9 Basic Chemicals and Other Other transportable goods, except
Chemicals metal products, machinery and 1692.2
10 | Rubber and Plastics Products equipment
r Furniture and Other Transportable
Goods, n.e.c.
12 | Basic Metals
13 Fabricated Metal Products, Except
Machinery and Equipment
14 General and Special Purpose Metal .
Machinery : products, machinery and 43800
15 Office, Accounting, and Computing equipment
Machinery
16 | Transport Equipment
17 | Other Manufacturing
18 | Construction Services Con;’rruc’rions and consfruction 1740.7
services
19 | Wholesale and Retail Trade Services Distributive trade services:
20 Lodging, Food, and Beverage Serving | accommodation, food and
Services beverage serving services;
Transport Services, and Supporting fransport services; and electricity, 5658.5
21 | ang Auxiliary Transport Services gas and water services; and
oy | Postal, and Courier and electricity, gas and water
Telecommunications Services distribution services
23 Financial Intermediation, Insurance, Financial and related services; real
and Auxiliary Services . '
Real Estate, Leasing Services, and esfo.’re services; and rental and 1678.4
24 . - leasing services
Ofther Business Services
25 | Pubic Acminsoton ana Compuary | BEIC AR ne ]
ocial Security Services .
Services
26 | Education Services Education Services 403.1
27 | Health and Social Services Health and Social Services 270.2
28 | Other Services, n.e.c. Other Services, n.e.c. 956.5

Source: Author's calculation from SAM (2011)
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Activities

Appendix 3: Intermediate consumption each activities on the three
education commodities (Million USD)

Commodity

Disaggregation Education Commodity Primary Secondary Higher
Education Education Education
Agriculture 0.02 0.02 0.01
Mining and Quarrying 0.01 0.00 0.00
Manufacturing 0.24 0.21 0.12
Electricity, Gas, and Water Supply 0.09 0.08 0.05
Construction 0.07 0.06 0.04
Z\;k;\cjgsoorl\e/;:}gel?se’roll Trade; and Repair 0.5] 0.44 0.26
Hotels and Restaurants 0.19 0.17 0.10
Transport, Storage and Communications 0.23 0.20 0.12
Financial intermediation 0.00 0.00 0.00
Eiﬁiﬁise’rs’re, renfing and business 0.17 0.15 0.08
Public Administration and Defense 2.11 1.85 1.06
Primary Education 1.55 1.36 0.78
Secondary Education 1.33 1.16 0.67
Higher Education 0.70 0.61 0.35
Health and Social Work 0.77 0.67 0.39
Other Community Service Activities 0.23 0.20 0.12
Government 128.11 115.15 15.38

Source: Author’s calculation using Cambodia Economic Census (2011), ESP (2011) and SAM 2011
Note: This table was fransposed from the original matrix in SAM.
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Appendix 4: Labour income from each activities based on their education
level (Millions USD)

Low Fairly Highly
Educated Educated Educated
Activities Labour Labour Labour
Agriculture 2021.5 963.2 3.4
Mining and Quarrying 9.6 4.6 0.0
Manufacturing 317.0 384.3 5.0
Electricity, Gas, and Water Supply 8.2 9.2 1.3
Construction 123.1 147.5 0.5
Wholesale and Retail Trade; and
Repair of Motor Vehicles 396.4 419.5 12.4
| Hotels and Restaurants 89.6 79.3 6.4
| Transport, Storage and
17l Communications 124.3 194.1 5.4
= Financial intermediation 7.7 29.0 18.5
Real estate, renting and business
activities 42.5 120.2 97.8
Public Administration and Defense 10.8 60.6 24.1
Primary Education 2.2 79.3 5.6
Secondary Education 1.5 28.6 14.7
Higher Education 0.2 0.6 10.2
Health and Social Work 8.3 42.9 26.2
Other Community Service Activities 30.8 158.5 96.8
Rest of The World 1.4 3.3 0.3
Total 3195.2 2724.7 328.7

Source: Author’s calculation from CESES 2009 and SAM (2011)
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Appendix 5: Household incomes estimation (Million USD)

Low Fairly Highly
Household Educated Educated Educated Capital
Labour Labour Labour
Urban poor 64.3 78.8 8.2 112.5
Urban non- 336.5 815.8 180.6 3318.2
poor
Rural poor 659.8 268.8 0.1 19.0
2124.0 1558.2 23.9 1668.1

Rural non-poor
Source: Author’s calculation using CESES 2009 and SAM (2011)

Government

1.3
54.4

1.3
65.0

Appendix 6: Household expenditure estimation (Million USD)

Rural poor

Rest of
the Total

World
3.1 268.2
4801.0

95.5
14.9 973.8
1012 5540.5

Rural non-

Urban poor Urban non-

Agriculture 66.8 810.1
Ores and minerals; electricity, 5.0 66.8
gas and water
Food products, beverages 30.7 586.3
and tobacco; textiles, apparel
and leather products
Other transportable goods, 7.6 161.0
except metal products,
machinery and equipment
Metal products, machinery 10.0 434.4
and equipment
Constructions and 0.6 11.5
construction services

| Distributive trade services; 7.5 221.4

==| accommodation, food and

g beverage serving services;

= fransport services; and

8 electricity, gas and water
services; and electricity, gas
and water distribution services
Financial and related services; 17.7 811.5
real estate services; and rental
and leasing services
Public Administration and 0.2 4.3
Compulsory Social Security
Services
Primary Education 1.6 20.2
Secondary Education 1.8 57.6
Higher Education 0.2 32.8
Health and Social Services 0.8 21.2
Other Services, n.e.c. 6.0 1122
Rest of the World 0.0 19.8
Direct tax 2.5 63.7
Savings 109.1 1366.1
Total 268.2 4801.0

Source: Author’s calculation using CESES 2009 and SAM (2011)

386.7
21.2

138.2

37.4

68.5

6.2

19.1

2.1

0.0

3.8
3.2
0.1
5.7
30.8

0.3

38.7
211.8

973.8

40.8

0.2

17.4
48.1
13.8
98.1
263.8

10.3

259.8
-265.5

55640.5
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