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1. INTRODUCTION 
    Lao PDR is located in a central part of Indochina peninsula, facing Yunnan Province in 
China, Myanmar, Thailand, Cambodia and Vietnam, and is landlocked by these countries. The 
population is about 5,500 thousand, and the area of this small country is 237 thousands km2. 
About 80% of this country is mountainous area. The population growth rate is high and the 
average life expectancy is short. She is at the first stage of economic development. According to 
World Bank’s WDI, the annual per capita GDP in Laos is about 400 US dollars. Lao has been 
ranked as one of the poorest countries among Less Developed Countries. 
    International trade imbalance and government financial deficit are remarkable 
characteristics in Laos. The government deficit is difficult to be financed by domestic saving, 
and has been financed by donation and the loan from foreign governments. Since Laos has few 
industries, many consumption goods as well as capital goods are imported. 
A few industries such as electricity generation, textile, wood and wood products can earn 
foreign exchange. In the recent years, some of the mineral resources are under development for 
exportation. 
    It is commonly observed that a country in transition from less developed to developed 
country is changing its industrial structure from agriculture to manufacture dependent 
structure. But such industrialization in Laos might not be easier. And it is realistic to utilize 
rich natural resources, for example, water resources and minerals for economic development. 
That is, electricity generation, traditional handcrafts, mining and tourism seem to be promising 
sectors for her economic development. 
    Thus, we set our research purpose to evaluate the possibility for income improvement 
through natural resource based exportation. For this purposes, we estimate input-output table 
and Social Accounting Matrix(SAM). Though input-output table and SAM are both 
fundamental and important for making development plan1), these data had not been estimated 
in Laos in the past. 
    After estimating these tables, we conduct two kinds of analyses. The first is skyline 
analysis. This is conducted for two reasons; to capture the Laotian industrial structure and to 
check the validity2) of the estimated data. The second is the impact analysis using input-output 
multiplier and SAM multiplier. These multiplier analysis enable us to evaluate economy-wide 
effects of one unit exportation of electricity, crops, wood products and textile. An evaluation of 
land productivity increase through paddy field irrigation is also conducted. 
 
2. ESTIMATION METHOD AND DATA 
    Since the Laotian government does not publish the input-output table and SAM, the 
estimation is required. There are two methods for estimating the input-output table (detailed 



 2 

SAM): survey method and non-survey method. In the survey method, detailed survey of 
production cost will be required in every industry. The survey method is ideal but it requires 
much cost. Thus, non-survey method is employed in this study. Before estimating the 
input-output table, macro SAM is estimated for getting macroeconomic consistent control totals 
for input-output table.  
    SAM is a square matrix that records all of the transactions conducted in a certain period 
between production sectors, agents, and economic institutions. Typical SAM is shown in Figure 
1. Each cell in the SAM represents expenditure from the column account to the row account. Let 
us consider, for example, the household sector. This institutional sector gets income from labor 
supply, dividend from share holding, government transfer and remittance from abroad. 
Household row in the SAM represents these various income sources of the household sector. 
After deducing income tax from the income, the household sector allocates their disposable 
income into two parts: savings and consumption. The total consumption expenditure is 
allocated to each commodity. The expenditure flow is represented by Household column in the 
SAM. 

1 2 3 4 5 6 7 8 9

Activituy Commodit
y Factors Firm Household Government Capital ROW Total

1 Activituy Sales Domestic Production

2 Commodity Intermediate Private
Consumption

Gov't
Consumption Investment Export Market Supply

3 Factors Value Added Factor Income

4 Firm Capital
Income Transfer Firm Income

5 Household Labour
Income Divident Transfer Remittance HH Income

6 Government Indirect Tax Tariffs Corporate Tax Income Tax Foreign Grants Gov't Revenue

7 Capital Corporate Savings HH Savings Gov't Savings F.D.I. Total Savings

8 ROW Import Factor Income paid
to ROW

Investment
to ROW

Foreign Exchange
Outlays

9 Total Production
Cost Absorption V.A. Firm Expenditure HH Expenditure Gov't

Expenditure
Total

Investment
Foreign Exchange

earning

Figure 1  Typical macro Social Accounting Matrix  
    The input-output table, in contrast, provides production sectors in detail. It captures only 
the transaction of good and services, and does not include enough institutional details. Thus, 
when we consider Laos where industry is under development, it is not enough to capture only 
the inter-industry transaction. We need to capture income and expenditure flows between other 
institutions, such as household, government, and the rest of the world. One of the extensions of 
input-output table is a detailed SAM: a combination of macro SAM and input-output table. It is 
one of the useful frameworks for preparing theory-consistent economic data, since it includes 
input-output data, flow of funds data and international trade data. 
    The estimated detailed SAM for LAO is presented in appendix3) (Table X).  
The procedure for estimating detailed Laotian SAM is as follows. First, macro SAM is 
estimated. The Laotian government publishes national income account annually, but this data 
contains neither private consumption nor investment data. This national account data is 
compiled in ADB Key Indicators. ADB Key indicator is used for Laotian macroeconomic data. 
From this source, we got aggregated GDP as well as sectoral GDP, government consumption, 
government investment, export and import value. The private final consumption and private 
investment are not included in ADB Key indicators. LECS34) is used for estimating the private 
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consumption vector. We got a series of private nominal investment data5) from National 
Statistical Center of Laos. 
    Second, input-output table is estimated. The input-output table captures the cost structure 
of the production process (activities) and the commodity flow of outputs (intermediate use for 
various activities, final demand, capital formation and exports). Since it is almost impossible to 
survey all of the required data, we employ non-survey method which is based on existing 
input-output table. Since there is no input-output table for Laos, the regional input-output 
table for Northeast Thailand 6) is used as a reference. For control totals of manufacturing and 
service sectors, UNIDO[10][11] surveys of Small and Industrial Manufacturing Establishment 
and Annual Report of the Bank of Lao[2] are used7). For agricultural sectors, agricultural 
output values from Statistical yearbook of Lao[8] and value added ratio from Northeast 
Thailand input-output table are used. Detailed international trade data8) is aggregated into our 
sectoral classification. Government expenditure is estimated with MOF[4] and Northeast 
Thailand input-output table. Traditional RAS method is used for balancing. The initial 
input-output coefficient comes from Northeast Thailand input-output table. 
    Third, the estimation of detailed SAM. Macro SAM and input output table are compiled 
into detailed SAM. Benchmark year is 2001.  
 
3. ANALYSIS 
1) SKYLINE ANALYSIS 
    Firstly, we conduct skyline analysis of the Laotian industrial structure. Figure 2 presents 
skyline chart of Laotian economy as of 2001. It is based on the estimated input-output table. 
The skyline analysis was developed by Leontief.  
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Figure 2: Skyline chart for Lao, PDR 
 
The width of each bar in an industry shows an output share of the industry. The height of light 
gray and dark gray box stand for the total production, the height of dark gray box stands for 
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import, then the height of light gray box stand for domestic production. The height is measured 
by an unit that covers domestic final demand. Thus, if an upper line of the light gray box is 
below 100% level, the output of the industry does not satisfy the domestic demand. Leontief 
applied it to analyze the stage of the development in Israel, the US, Egypt, and Peru, and found 
the followings. The most developed country’s (US) skyline exceeds 100% level almost in all 
industries, while in the other countries, the skyline in a few sectors (agriculture, mining) 
greatly exceed 100% line, but the skyline in other sectors are below 100% level. That is, at an 
early stage of development, domestic demand is mostly fulfilled by imported goods. And the cost 
of importation is covered by large exports in some primary commodities. As an economy 
develops, many industries are formed in order to substitute import (Import Substitution Policy). 
Skyline analysis is very useful to capture this kind of structural change of industries.  
    The findings from Figure2 are as follows: (1) agricultural and service sectors are almost self 
sufficient with little export and import, (2) other crops (including coffee), textile and its 
products, wood and wood products, and electricity generation earn much foreign exchange by 
its exportation, but the share of these sectors are not so large, (3) the domestic production of 
heavy and chemical industries cannot fulfill the domestic final demand and much import is 
required in these sectors. These findings are not contradict to Leontief ’s findings. Our 
estimated input-output table seems realistic. 
    In order to evaluate the Laotian industrial structure, we need to compare with different 
years or different countries. The Laotian industrial structure is compared to the experience of 
Thailand. Though we omit the skyline charts for Thailand9), they show that the agriculture and 
food manufacturing had a large share and were exporting sectors, while manufacturing sector 
had small share and was importing sectors at the first stage of the economic development (high 
sufficiency ration in agriculture and low in manufacture). As Thailand’s economy grows, the 
share in agriculture and food manufacturing are declining, while the share in manufacturing 
sector (including capital good) is increasing and the textile sector became exporting sector. The 
process of structural change in industry is a typical pattern of economic development. 

Comparing to Thailand’s experience, the high share sectors(agriculture) has almost no 
export, the share of exporting sector is small (about 20%), and the resource based export such as 
mining and electricity are mainly contributed to Laotian economy. Thus, we conclude from the 
skyline analysis that the resource based exportation is very important for Laotian economy, and 
also it is important to improve agriculture as exporting sector if the international commodity 
market situation permits. 
 
2) SAM MULTIPLIER ANALYSIS 
    According to the skyline analysis, the foreign exchange earning by export is remarkable in 
other crops(including coffee), wood and wood products, textile and its products and electricity 
generation. In addition, from the viewpoint of foreign exchange acquisition, the effect of grant 
from foreign countries as well as foreign borrowing is significant. Therefore, in SAM multiplier 
analysis, we evaluate the impact on various industries and economic institutions (endogenous 
sectors) by the one unit increase in the exogenous sector (exporting sectors).  In order to 
compare the input-output multipliers, we show both multipliers in the same table.  
    Table 3 presents the input-output multiplier and SAM multiplier. The input-output 
multipliers are in general smaller than the SAM multipliers, and close to zero except the 
multipliers of their own sectors. 
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Industry sum of multipliers regarding to all industrial sectors (in the last row in the table) are 
distributed between 1.37 and 2.47. The influential sectors are Wood and its products and 
Textile and its products. Electricity is not so much influential to the industrial sectors. Other 
crops that include coffee have the least input output multiplier among exporting sectors. The 
input output multipliers of agricultural sectors are in general small, due to the inter industry 
structure of the commodity flow.  
    Next, let us look at the SAM multipliers. First, the multipliers for industrial sectors are 
significantly greater than the input output multipliers, because SAM multipliers include the 
income linkage effect as well as inter industry linkage effect. Second, the multipliers regarding 
to the institutional sectors are greater in value than that of industrial sectors. It is important to 
abstract from this table that income linkage is stronger if the inter industry transaction is not 
so developed in the economy like Laos. This is true if we analyze a village economy where little 
industry exists. The order of impact on industrial sectors is different from the outcome of the 
input output multipliers. Most influential export sector is the other crops and the next 
influential sector is the electricity. It is a little surprise, since the multipliers are not so small in 
spite of the very small amount of any inputs of this industry (see Table X). Anyhow, the 
electricity seems very important for the Lao economy. Note also that the foreign grant is 
influential to the economy.  

Grains in the disaggregated SAM contain rice and maize. More than 90 % of it is rice.  Thus 
we consider grains as rice. We evaluate the impact of 5% increase in land productivity for rice 
production. The rice yield is assumed to be increased 5% by technological improvement even 
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without the increase in intermediate inputs of production. By this technological progress, the 
value added of the rice production increases, and it contributes the increase in the farm income. 
The farm income increase contributes, in turn, the increase of private final consumption and 
the government revenue. The activity level of rice milling which is counted as a 
food-manufacturing sector is also stimulated. Total effect of the land productivity increase is 
evaluated in the last two columns of the table. The productivity increase derives 2.7 percent 
growth in the industry output, while it derives 2.3 to 2.6 increases in wage or other value added 
such as rent for the paddy field. Thus, the land productivity improvement is important for the 
economy.  

 
3) IMPLICATION FOR ECONOMIC DEVELOPMENT 
    While manufacturing sectors are free from natural limitations, agricultural development is 
restricted by natural conditions and the natural resources. In order to breakout the limitation 
in agriculture, scientific agriculture is indispensable. In other word, technological progress is 
necessary for the efficient use of scarce resources. Looking over the various process of economic 
development, we know it is necessary to develop the agricultural sector at first stage of 
economic development. The reasons are that agricultural sector is expected to expand the 
production for sufficient food supply, this sector supplies capital and labor for the 
industrialization, and that the development of this sector contributes the poverty reduction 
since the large share of population engages in agriculture. 

Let us consider the case of Laos. It is clear from the above analysis that the technological 
progress for land productivity increase raises the production of staple glutinous rice. We can say 
nothing from the SAM multiplier analysis whether agricultural sector can push out labor or not. 
To ascertain this point, another method such as computable general equilibrium model is 
required. 

How about the coffee export? Though the SAM multiplier is surely large, another 
consideration is necessary whether this is preferable for economy. The export of agricultural 
commodity is important for foreign exchange earning, but the international price fluctuation of 
primary commodities is also large (instability of international price). Export price declining 
may have negative influence on the economic growth (Prebisch and Singer Hypothesis). In 
addition, the high SAM multiplier means that the impact of a change in international price is 
magnified to the domestic economy. It is recommended to avoid export specialization of a few of 
specific commodities and to reduce the price risk for exportation by increasing the variety of 
export commodities. 

How about electricity export? Since Laos is water resource abundant country, it has a 
comparative advantage for producing and export electricity (supply side condition). The 
neighbor countries who enjoy high economic growth rate show high demand for energy (demand 
side condition). In addition, hydraulic power generation is preferable in terms of the 
environment. If export is determined by a long period contract basis, export price is rather 
stable. Since dam construction for hydraulic power generation may lead to the environmental 
disruption of Laos, it should be careful to evaluate benefit and cost for dam construction. We 
must not underestimate environmental damages.  
 
4. SUMMARY AND CONCLUSION 
    The purposes of this study were to estimate the input-output table and detailed SAM and 
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to evaluate the possibility of the economic development through natural resource utilization. 
Since Laotian government does not estimate the national income under System of National 
Account, it was hard to obtain the required data. This means that our estimation is conducted 
under severe restrictions of data availability. Significant improvement of the data accuracy will 
be expected once the Laotian government conducts surveys for economic activities in order to 
estimate the national income account.  
    Since both SAM and input-output table are fundamental for quantitative consideration of 
economic development strategy, our effort is meaningful and empathized. Actually, this study is 
the first attempt to estimate these statistics. Second, employing skyline analysis, we analyze 
the industrial structure of Laotian economy. Comparing with Thailand’s experience, we show a 
possibility of economic development by resource-based exportation and by productivity 
improvement in agricultural sectors. Third, the input-output multiplier and SAM multiplier 
are calculated and compared with each other. This analysis shows the income linkage is very 
important in less developed countries such as Laos.  
    The SAM multiplier analysis employed in this study is based on a fixed price linear general 
equilibrium setting. The analysis by nonlinear computable general equilibrium model is our 
possible next step. 
 
APPENDIX 

 
 
FOOTNOTES 
1) Input-output table and Social Accounting Matrix has been used as a fundamental data set for 
development policy evaluation method such as Computable General Equilibrium Models. 
2) We don’t have enough data to check the accuracy of our Social Accounting Matrix and IO 
table statistically. Thus, the skyline analysis is employed for indirect check for the validity. We 



 8 

judge the estimate table are acceptable if the skyline chart estimated from estimated data is 
not so different from our intuition. See for example, Chapter 2 in Shintani[7] 
3) More detailed SAM is available upon request. 
4) Lao Expenditure and Consumption Survey 2002/03. This is the third household survey 
conducted in Laos. The sample size is more than 8 thousand, and the individual data are 
available.  
5) Phouphet KYOPHILAVONG, a lecturer of National University of Laos, kindly provides me 
with two series of National Statistical Center investment data. Because neither definition nor 
source is informed, it is not used directly for estimation. In our estimation, private investment 
is estimated as a residual. And this residual fits fairly well to NSC investment data. 
6) Takahashi[9] estimated regional Northeast Thailand input-output table based on national 
level Thailand input-output table. 
7) UNIDO[10][11] report output, value added and factor distribution for industry in detail. 
Sectoral GDP is divided into more detailed sectors using UNIDO share, then using value added 
ration, and output value is estimated. Ministry of Small Enterprise uses this UNIDO survey 
data for their business. 
8) Detailed trade data was provided by Ministry of Finance in electric format. 
9) See, for example, Shintani[8]. 
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