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Abstract

This paper reveals the industrial structure of Cambodia, based on some results from input-output
analysis, and discusses the role of the agriculture and fishery sectors for its pro-poor growth. As a
preparation for the analysis, we estimated an input-output table of Cambodia. An input-output analy-
sis shows the following results. In Cambodia’s economy, the garment industry plays an important
role, realizing 14% of GDP and 500% of self-sufficiency. However, it induces smaller domestic in-
come than the former Thailand fiber industry. This means that, compared with Thailand, it is difficult
for Cambodia to actualize high savings and to secure funds for domestic investment. The agriculture,
fishery, and food industry sectors have a tendency to induce both wide and high distribution of do-
mestic income. These sectors have high potential to realize pro-poor growth in Cambodia.

Discipline: Agricultural economics

Additional key words: input-output analysis, poverty reduction, pro-poor growth

Introduction

This paper reveals the industrial structure of Cambo-
dia, based on some results from input-output analysis, and
discusses the role of the agriculture and fishery sectors for
its pro-poor growth.

Since 1990, the Cambodian economy has been grow-
ing rapidly. The economic development has been strongly
induced by the growth of the fiber industry, especially the
garment industry’. According to Yamagata'?, the garment
industry has not only stimulated the economy but also di-
rectly contributed to poverty reduction by absorbing labor-
ers from rural areas.

However, there is a risk that the Cambodian garment

industry cannot keep its place as an engine for economic
growth even in the near future’. “The multi-fiber arrange-
ment (MFA)”, trade rule which limits one exporting coun-
try’s share in another country’s fiber products imports to
a certain level, was abolished in 2005. Foreign investors,
who own 95% of garment factories’, lost a major merit of
additional investment in Cambodia. Hence, it will be diffi-
cult to keep its past rapid growth and absorb more laborers.
Now, a new strategy for poverty reduction is needed.
Since the 1990s, development assistance agencies
have tended to pay attention to not only the macro econo-
my of a recipient country but also the economic situation
of the poor'*!!, because macro-economic growth is not a
sufficient condition for poverty reduction. Broad-based
economic growth is required. They call preferable eco-
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nomic growth which really contributes to poverty reduc-
tion, “pro-poor growth”.

Methods

The input-output analysis was developed by W. Leon-
tief °, which utilizes an input-output table. No Cambodian
official input-output table has been produced so far. The
Global Trade Analysis Project (GTAP) has been engaged
in estimation of a Cambodian input-output table, but their
version has not been completed. Therefore, we began with
an estimation. Based on the estimated input-output table,
we conducted skyline analysis and key sector analysis,
which are part of input-output analysis.

1. Estimation of an input-output table for Cambodia

Table 1 is Cambodia’s input-output table estimated in
this study. The table is the matrix of industry by industry
and based on purchasers’ prices in accordance with evi-
dential data for estimation.

The estimation method is as follows. First, we es-
timated and filled in “value added” cells by multiplying
each sector’s total “value added”” by each sector’s income
distribution ratio®. Second, “total input and output” which
are equivalent to production value of each sector were es-
timated and filled in by dividing each sector’s total “value
added”” by “value added ratios”. Note that we had to
estimate production of each sector by ourselves because
Cambodia’s national account statistics does not include
each sector’s production. “Value added ratios” and “in-
put coefficients” were derived from results of sample cost
surveys®, interviews, and past input-output tables of Thai-
land and Vietnam. Third, transactions among industries
were estimated and filled in by multiplying each sector’s
production by “input coefficients”. Fourth, final demand
values were estimated and filled in, based on results of a
household income and expenditure survey, government
budget statistics, investment statistics, and international
trade account’. Finally, entries of the estimated prelimi-
nary table were adjusted by Generalized-RAS?, a balancing
method for a matrix with negative values.

At present, we cannot obtain data on cost structures
of some sectors mainly in the service industry, and we
are forced to substitute recent cost data from neighboring
countries. Because production processes of service sectors
are probably affected more by contemporary technology
than by regionality, the substitution is thought to be al-
lowable for the first quantitative analysis for the economy.
However, the presence of service sectors in the economy
is likely to increase. Data on service sectors will improve
accuracy of the table and enable more detailed analysis
and discussion.
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2. Skyline analysis

Skyline analysis draws a skyline chart like Fig. 1,
which shows international trade patterns (on the vertical
axis) and presence of each industry in an economy (on the
horizontal axis). The drawing method is as follows. An
input-output table can be expressed as follows:

X =A-X+F+E-M Eq. 1

where X is a column vector of total output, A4 is “input
coefficient matrix” which shows what kind and how many
intermediate inputs are needed for one unit production,
Fis a column vector of domestic final demand, E is an
export column vector, and M is an import column vector.
Solving Eq. 1, X can be decomposed into three inducing
factors as follows:

X=(-Ay F+I-Ay"-E- (I-Ay"-M Eq.2

where the first term of the right-hand side indicates the
production induced by domestic final demand F, the sec-
ond term indicates the production induced by export E,
and the last term indicates the potential domestic produc-
tion to be substituted for import M. Based on Eq. 2, a
skyline chart shows each factor’s relative contributions
to production on the vertical scale, with 100% represent-
ing (I-4)"-F. In addition, the horizontal scale shows the
sectoral share in total production.

3. Key sector analysis

This analysis shows properties of an economy by us-
ing some kinds of indicators. Our study used two kinds
of indicators, an output multiplier and value added mul-
tiplier.

The output multiplier (IO multiplier) is an indicator
which shows the power of final demand for each sector
to stimulate economic activity. Usually, one unit of final
demand induces more production than itself. The higher
value of the indicator means the more induced production.
Assuming that import is in proportion to domestic demand,
Eq. 1 can be transformed as follows:

X = A-X+F+E-M (A-X+F) Eq.3

where M is a diagonal matrix of import coefficients. Solv-
ing Eq. 3 for X, we obtain the following equation:

x={1-a-ma|" - |u-M)F+E| Eq. 4

where {1 —(1-M)4 }71 is called “Leontief inverse matrix”
and includes information on the industrial structure of an
economy. The output multiplier is the sum of column vec-
tors of this matrix.

The value added multiplier (ultimate value added ra-
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tio) is an indicator which shows how much gross domes-
tic income is induced by one unit of final demand for an
industry. A matrix derived by multiplying the Leontief
inverse matrix by the value added ratio determines the in-
come inducement structure. Supposing that 7 is a diagonal
matrix of the value added ratio, the value added multiplier
is the column sums of a matrix 17%1 — (- MjA }’].

Results and discussion

1. Results of skyline analysis
(1) Structure of the Cambodian economy by skyline
chart

Fig. 1 is derived from Table 1. Each sector’s width
shows share of domestic production. Each sector’s height
shows latent, necessary domestic production level to meet
final demand including export. Dark shaded areas show
substitution of domestic production by import and light
shaded areas show actual domestic production. Because
100% on the vertical axis denotes a self-sufficient produc-
tion level, some sectors whose actual domestic production
is higher than 100%, should export their products.

From the horizontal axis, Textiles and Apparel (20%),
Fishery (10%), and Paddy (9%) have larger production.
Among them, Textiles and apparel has a tremendously
large share.

Percentage to self sufficiency

The vertical axis shows that Textiles and Apparel and
Hotels and Restaurants export large amounts of products
and services. The former produces 500% of the self-suf-
ficiency level. The latter produces 200%. On the other
hand, domestic production of Other manufactures includ-
ing vehicles and machinery is less than 20%. Cambodia’s
international trade pattern is that the country gains foreign
currency by exporting only fiber products or tourism serv-
ices, and buys vehicles, machinery, etc.

Textiles and Apparel has great presence both in pro-
duction share and export. In this context, Cambodia’s
economy largely relies on the industry.

(2) Comparison with Thailand

Thailand is the most developed of the Lower Mekong
Basin countries. Structural status in the economic devel-
opment process of both countries were compared.

In Thailand’s chart (Fig. 2), production shares of
Agriculture and Food products in 1980 were relatively
large. Their production exceeded the self-sufficiency level
and the two were export sectors in the early development
stage. In 1990, Agriculture declined both in the production
share and export amount. Instead, Fiber industry grew and
became an export sector. In 2000, Paper industry joined
export sectors. In addition, almost all sectors realized high
self-sufficiency. For 20 years from 1980, the number of
sectors whose production was over the self-sufficiency
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Fig. 1. Skyline chart of the Cambodian economy
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level, had increased from 5 to 10. In Fig. 2, the flying
geese pattern' of development related to the successive
shift of leading sectors in an economy is found. In this
development pattern, capital accumulation contributing
to comparative advantages is one of the important driving
forces®. Profit from export sectors brings up the next ex-
port sectors and past leading export sectors are replaced by
new leading export sectors. Through such relayed growth,
macro economy grows. Though this is no longer the only
development pattern, it is still a good example of economic
take-off.

Fig. 1 shows that Cambodia’s present leading export
sector is Textiles and Apparel of light industries. Exports
from agricultural sectors are very small. Self-sufficiency
of manufactured goods is still very low. These facts imply
that the present situation is similar to that of Thailand in
1990. If we expect the same development pattern as Thai-
land to keep economic growth of Cambodia, the economy
needs to gain enough profit from Textiles and Apparel to
invest in a next leading sector. That kind of potential will
be discussed in the next section.

2. Results of key sector analysis

Table 2 shows the output multiplier and value added
multiplier derived from Table 1. Highly valued sectors in
output multiplier are Food products and Beverages, Hotels
and Restaurants, Fishery, Cereals Beans and Vegetables,
and Paddy. These sectors have strong power to induce
other sectors production. Their growth will be accom-
panied by that of many other sectors. Such broad-based
growth is expected to increase labor demand and thus

to distribute income to broad groups including the poor.
Therefore, broad-based growth is important for poverty
reduction.

Highly valued sectors in value added multiplier are
Trade, Hotels and Restaurants, Livestock, Fishery, and
Forestry. These sectors are able to induce higher domestic
income than the other sectors. Therefore, in order to gain
larger profit for future domestic investment, it is preferable
to bring up these sectors as export sectors.

Table 2. Output multiplier and value added multiplier of
Cambodia

Output Value

Industrial sectors
multiplier added

1 Paddy 1.537 0.714
2 Cereals, beans, and vegetables 1.557 0.730
3 Cash crops 1.218 0.798
4 Other crops 1.319 0.746
5 Livestock 1.315 0.836
6  Fishery 1.641 0.808
7  Forestry 1.343 0.806
8  Mining and quarrying 1.316 0.710
9  Food products and beverages 2.195 0.792
10  Textiles and apparel 1.329 0.477
11 Other manufactures and utilities 1.425 0.601
12 Construction 1.261 0.607
13 Trade 1.157 0.904
14  Hotels and restaurants 1.720 0.842
15 Transport and communication 1.278 0.606
16 Other services 1.275 0.751

1.00

0.90 *
~
o ° ®Hotels & Restauralts
S ° .
s 080 ¢ * .rlsnery ’
S Cash crops Food products

.

_§ 070 . o® Cereals, |Beans & Vpgetables
3 Paddy
o
©
8 o050 e 23
©
>

0.50

.
Textiles & Apparel
0.40
1.00 1.25 1.50 175 2.00 2.25 2.50
Output multiplier

Fig. 3. Scatter diagram of output multiplier and value added multiplier of Cambodia
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Fig. 4. Scatter diagram of leading export sectors of Cambodia and Thailand
¢ Cambodia 2003 export industries, ® Thailand 1990 export industries

As mentioned above, pro-poor growth is an important
target in developing countries. Judging from the characters
of both multipliers, sectors with high values in both mul-
tipliers are preferable for pro-poor growth. Fig. 3 is the
scatter diagram of Cambodia’s multipliers. Preferable sec-
tors are Food products, Hotels and Restaurants, Fishery,
Cereals Beans and Vegetables, and Paddy. This result
shows that agriculture, fishery, and related food indus-
try, inducing both wide and high distribution of domestic
income, can play an important role in realizing pro-poor
growth in Cambodia.

Fig. 3 also shows the inefficiency of Textiles and Ap-
parel in both multipliers while the sector exports large
amounts of products as shown in Fig. 1. This property
may cause the failure in “the flying geese pattern”. Fig.
4 compares export sectors of Cambodia and Thailand.
Textiles and Apparel of Cambodia has much lower values
in both multipliers, compared to Thailand’s three export
sectors. Both multipliers of the sector are about 60% of
Thailand’s fiber industry. This is because Cambodia’s
fiber industry needs to import much of the textile mate-
rial, as shown in Fig. 1. Therefore, Cambodia’s largest
export sector is unlikely to produce enough profit to foster
future leading sectors. How the Cambodian economy se-
cures enough domestic investment funds is a problem for
its development.

Conclusions

Textiles and apparel is the largest industry in the
Cambodian economy and its production share amounts to

20%. Fishery, and Paddy are also large. Their produc-
tion shares are 10% and 9%. The economy gains foreign
currency by exporting Textiles and Apparel and services
of Hotels and Restaurants, and it imports manufactured
commodities including vehicles and machinery. The pro-
duction level of Textiles and Apparel reaches 500% of the
self-sufficiency level. The economy largely relies on the
industry.

Compared with the Thai industrial structures, the
present Cambodian situation is similar to the Thai situa-
tion in the 1990s’. If we expect the same development pat-
tern as Thailand to keep economic growth, the Cambodian
economy needs to gain enough profit from export to invest
in a future export sector. However, Cambodia’s domestic
profit from one unit of fiber product export is only 60% of
Thailand’s fiber industry in 1990. How to secure domestic
investment funds is a problem.

Conditions of preferable industries for pro-poor
growth are to strongly induce both wide and high distri-
bution of domestic income. Food products, Hotels and
Restaurants, Fishery, Cereals Beans and Vegetables, and
Paddy meet such conditions. Agriculture, fishery, and
food industry have high potential for pro-poor growth in
Cambodia.
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