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This paper attempts to measure and analyze the economic interdependencies among China, Thailand and 

Lao PDR, made possible by constructing a three-nation inter-national input-output (TNIIO) table. It is an 

inter-national type of IO models that provides a compact and comprehensive accounting framework to 

quantify the economic inter-relationships among and between industries located in the three countries 

concerned. 
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1. INTRODUCTION 
 

Economic integration (globalization) in Asia has not 

only induced the region’s growth but has also 

ac-celerated diversities of industrial cluster or inter-

national assembly work among Membership Coun-

tries. While some of upper stream country/region will 

get the position to produce and receive fruits of work, 

there would be fear of the situation that new Asian 

economic power exploits opportunities in other 

grow-ing Asian markets.  With the growing interna-

tional economic relations among nations (Cambodia, 

the People’s Republic of China, Lao PDR, Myanmar, 

Thailand, and Viet Nam) in the Greater Mekong 

Sub-region (GMS), notably in terms of cross-border 

trade, investment, and labor mobility, this paper at-

tempts to measure and ana-lyze the economic inter-

dependencies, based on a three-country international 

input-output (TNIIO) table constructed by linking 

the three nations of China, Thailand and Lao PDR 

where IO data are made available for the latest 2005.  

 

The paper is structured as follows: Section 2 is con-

cerned with previous studies related to this study. 

Section 3 outlines the accounting framework used to 

develop the TNIIO table. The methods and data used 

to construct the TNIIO table linking China, Thailand 

and Lao PDR with year 2005. in Section 4 before we 

discuss the salient findings of the interdependency 

among three countries in Section 5. Finally, Section 6 

concludes. 

 

2. Previous Studies Related to the IO Table in  

the GMS countries 
 

In the GMS, we survey the compilation of national 

IO tables related to this study. The countries of GMS 

geographically cover Thailand, Vietnam, Lao PDR, 

Cambodia, Myanmar, and China.  

Thailand has produced benchmark national IO ta-

ble since 1975, and it has been compiled regularly 

every five years. Its first IO table was compiled by 

the National Economic and Social Development 

Board (NESDB) in coordination with the National 
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Statistical Office (NSO). Thailand has also been one 

of 10 partner countries involved in the periodic 

compilation of Asia international IO table as a con-

tinuing project of the Institute of Developing 

Economies-Japan External Trade Organization 

(IDE-JETRO), Japan since it started in the 70’s. In 

collaboration with Asia Development Bank (ADB), 

Thailand has compiled a supply and use table (SUT) 

for 2007.  

Since its accounting shift from the Material 

Product System (MPS) to the United Nations System 

of National Accounts (UN-SNA) in the late 1980’s, 

Vietnam has produced benchmark national IO tables 

since 1989. First IO table for 1989 was compiled by 

the General Statistics Office (GSO). The latest na-

tional IO table is Year 2007. Vietnam has also com-

piled its 2005 SUT in collaboration with ADB. 

There is no official IO table yet for Cambodia 

although its National Institute of Statistics (NIS) in 

cooperation with a non-profit organization of Japan 

had compiled a small-size, non-survey-based IO 

table with year 2000 as reference period. NIS has 

recently compiled a SUT for year 2005 under an 

ADB-sponsored project. Given this 2005 SUT, the 

2005 IO table can be derived. In Lao PDR, there is no 

benchmark national IO table compiled by the Gov-

ernment nor an SUT since it did not join the 2005 

ADB-sponsored project. The same is true with My-

anmar as it has neither IO table nor an SUT.  

China has made benchmark national IO table since 

1981, and it has 6 tables (1981-87-92-97-2002-07). 

China also joined the IDE-JETRO group in compil-

ing the Asian International IO table, the latest one is 

for year 2005. 

3.FRAMWORK 
 

(1) The TNIIO Table 

The TNIIO table, as configured in Fig.1, is of the 

Isard-type model that traces inter-sectoral economic 

flows, intra-nationally and inter-nationally alike. The 

outlined TNIIO table is of the non-competitive and 

open type. It is non-competitive because it makes an 

explicit distinction between nationally-produced and 

imported products. Such a distinction provides a 

better reflection of the use of domestic production 

technology and inputs in the production of output in 

each country. The “openness” is derived from the 

fact that economic activities are split into the inter-

mediate and final demand categories. The TNIIO 

table also contains a third country – the Rest of the 

World (ROW) – that represents all areas outside the 

three countries under study. The (money) flows are 

valued at producers’ prices. 

The symbolic representations used in Fig.1 are de-

fined as follows: 

S: label of State, C:China, T:Thailand, L:Lao PDR, 

XSS: n x n transactions of State (Nation’s) products 

consumed in production of State (Nation’s) own 

products, F: n x o transactions of Nation’s products 

consumed by Nation’s own final demand, E(C or T 

or L) W: Column vector of exports of Nation’s 

products to ROW (all nations except Thailand and 

Lao),  XS. : Column vector of gross product output 

of State (Nation), IMWC: Row vector of imports 

from ROW used in production of China’s products, 

IMWT: Row vector of imports from ROW used in 

production of Thailand’s products, IMWL: Row 

vector of imports from ROW used in production of   
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Fig.1  Layout of the TNIIO table linking China, Thailand, and Lao PDR 
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Lao PDR’s products, FMWC: Row vector of im  

ports from ROW consumed by China’s final de-

mand, FMWT: Row vector of imports from ROW 

consumed by Thailand’s final demand, FMWL: 

Row vector of imports from ROW consumed by 

Thailand’s final demand, -MW : Total imports from 

ROW (as negative entry), IDTC : Row vector of 

tariff duties of China’s intermediate imports from 

ROW, IDTT: Row vector of tariff duties of Thai-

land’s intermediate imports from ROW, IDTL: Row 

vector of tariff duties of Lao PDR’s intermediate 

imports from ROW, FDTC: Row vector of tariff 

duties of China’s final imports from ROW, FDTT: 

Row vector of tariff duties of Thailand’s final im-

ports from ROW, FDTL: Row vector of tariff duties 

of Lao PDR’s final imports from ROW, -DT : Total 

tariff duties incurred on total imports from ROW (as 

negative entry), VC : Row vector of gross value 

added generated in production of China’s products, 

VT : Row vector of gross value added generated in 

production of Thailand’s products, VL : Row vector 

of gross value added generated in production of Lao 

PDR’s products, ROW: Rest of World. 

 

(2) Measurement Metholodgy of Ingternational 

dependency based on IOT 

 

We can find the many uses of the TNIIO table. It is 

possibly used to (1) serve as database for a compre-

hensive evaluation of the interlinked structural rela-

tionships between GMS industries, intra-nationally 

and inter-nationally alike; (2) serve as a simple yet 

effective tool for extensive intra-and inter-national 

economic impact analysis; (3) serve as database in 

the building of suitable econometric models such as 

SAM, CGE, etc; and (4) provide statistical agencies 

with a coherent and sustainable framework for the 

efficient collection and processing of an integrated 

database in conformity with the data needs by de-

velopment planners and policy makers. 

However, it is difficult for us to adopt all compi-

lation procedures in developing countries because of 

inadequate statistical data. So, we partly use the 

non-survey method of IO compilation. The method 

deals with the collection of existing official statistics, 

albeit inadequate, complemented by independent 

researches and personal interviews and discussions 

with statistical scholars and officers.  

Fig.1 can be used to form the following balancing 

equations, in a three-region economy, shown in ma-

trix form: 
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where:YC=FCC+FCT+FCL+ECW, YT= FTC+FTT+FTL+ETW,  

YL= FLC+FLT+FLL+ELW and , ACC = XCC (XC)-1 , ACT = XCT 

(XT)-1,  ACL = XCL (XL)-1, ATC = XTC (XC)-1 , ATT = XTT (XT)-1,  

ATL = XTL (XL)-1, ALC = XLC (XC)-1 ,  ALT = XLT (XT)-1 , ALL = XLL 

(XL)-1 

 

In order to be able to measure the spillover and 

feedback effects due to international trade, Round 

(2001) decomposed the Leontief inverse matrix B, 

thus rewriting equation (1) into the following form: 
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where:where: MC = (I - ACC)-1 ,  SCT = MCACT,   SCL = MCACL,  

FC = (I - SCTSCL)-1, MT = (I - ATT)-1 ,  STC = MTATC,   STL = MTATL,   

FT = (I - STCSTL)-1, ML = (I - ALL)-1 ,  SLC = MLALC,   SLT = MLALT,   

FL = (I - SLCSLT)-1 

 

The unknowns M, S and F account for the in-

tra-regional linkages, inter-regional spillover and 

feedback effects, respectively.  

 

4. EMPRICAL ANALYSIS 

 
The economic interdependencies among the three 

countries are analyzed in terms of the international 

trade. The findings of applications such as multiplier, 

linkage and impact analyses as well as spillover and 

feedback effects are also presented and analyzed. 

 

(1) International trade 
A salient feature of the TNIIO table is interna-

tional trade. In our study, international out-

flows/inflows of products are explicitly recorded as 

separate sub-matrices. Thus, our TNIIO table can be 

used to determine the extent of China’s dependence 

on Thailand’s products, Thailand’s dependence on 

Lao PDR’s products, and Lao PDR’s dependence on 

China’s products and, vice versa. Given the Leon-

第 54 回土木計画学研究発表会・講演集

 224



 

  

tief’s international inverse, the spillover and feed-

back effects of international trade on the three 

economies can then be measured.   

Table 4 summarizes, in matrix format, the 

origin-destination of trade outflows (or exports) and 

inflows (or imports) of merchandise goods and ser-

vices for 2005. As can be observed from Table 4, 

total international trade in 2005 among China, 

Thailand, Lao PDR, and ROW amounted to 

US$1,825 billion, with China getting the biggest bulk 

of the total trade. Also, China’s and Thailand’s for-

eign trade transaction was almost made with ROW 

while Lao PDR’s foreign transaction was relatively 

made partly with Thailand. China had a positive 

merchandise trade balance with Thailand, Lao PDR, 

and ROW. In contrast, Thailand had a negative trade 

balance with China and ROW though it exhibited a 

favorable merchandise trade balance with Lao PDR. 

Lao PDR had a negative trade balance with both 

China and Thailand though it exhibited a favorable 

merchandise trade balance with ROW. 

 

 

(2) Spillover and Feedback Effects 

 

A single-national IO table essentially assumes that 

imports from suppliers and exports to buyers outside 

the economy are treated as exogenous. However, 

Destination Total

Origin Value % Value % Value % Value % Exports

CHINA 12,262 9.3 116 10.1 882,439 88.3 894,817

% 1.4 0 98.6 100

THAILAND 11,807 1.7 732 63.3 116,187 11.6 128,726

% 9.2 0.6 90.3 100

LAO PDR 24 0 205 0.1 484 0.1 713

% 3.4 28.8 67.9 100

ROW 680,518 98.3 119,677 90.6 308 26.6 800,503

% 85 15 0 100

Total Imports 692,349 100 132,144 100 1,156 100 999,110 100 1,824,759

CHINA THAILAND LAO PDR ROW

Table 4. International Trade Summary: China, Thailand, Lao PDR and ROW, 2005 

0.00

0.05

0.10

0.15

0.20

0.25

 To Thai To Laos To China To Laos To China  To Thai  To China To Thai To  Laos

Agriculture,forestry,and Fishery Minig and quarrying Manufacturing and repair
Electricity , Gas ,and WaterSupply Construction Trade (145-146)
Transportation and Communication Banking and Insurance (160-162) Personal Services etc

Public Services (165-169)

From China 
to  Thai, Laos

From Thai 
to  China, Laos

From Laos 
to  China and Thai

(Feedback Effect)
(From Rest of two countries) 

(Spillover Effect)

0.1722

0.1222

0.0098

0.223

0.00001
0.0028

0.0064
0.0004 0.0000

Fig 2.  International Spillover and Feedback Effect Among China, Thailand, and Laos 

第 54 回土木計画学研究発表会・講演集

 225



 

  

such a table will not allow us to capture the interna-

tional economic spillover and feedback effects in an 

economic system. These effects can be illustrated as 

follows. Suppose there is an increase in demand by 

the ROW for the products of the manufacturing in-

dustry in China. This will result in an increase in the 

output of the manufacturing industry in China, which 

could result in an increase in demand for relevant 

inputs from suppliers outside the country, say, 

Thailand. This new demand for the output of the 

suppliers in Thailand will create an increase in their 

output and, directly and indirectly, the output of other 

industries in Thailand. This stimulus of new output in 

Thailand due to new output in China is known as the 

international spillover effect. In addition, suppose 

that the stimulated production in Thailand includes 

increased output of industries that use inputs from 

China in their production process. Thus, the in-

creased manufacturing production in Thailand leads 

to increased output of its suppliers in Thailand, 

which, in turn, leads to more production in China. 

This is known as the international feedback effect. 

Also the same correspondence, which is analogously 

calculated, can be said between China and Lao PDR 

and between Lao PDR and Thailand.. These spillover 

and feedback effects are computed using the formu-

lae shown in equation 2.  

Fig, 2 shows that, because of weak international 

linkages among nations and between sectors, the 

estimated spillover and feedback effects appear to be 

insignificant. Especially, feedback effects between 

the three countries are found to be very negligible. 

Although the international effects can be appear to be 

little on the average, the spillover effect of manu-

facturing and repair in China to Thailand and Lao 

DPR is in some degree significant. Furthermore, its 

spillover effect in Thailand to Lao PDR is likewise 

found to be significant. 

 

5. CONCLUSION 
 

Summarized below are the arguments presented 

in this paper. 

This paper has introduced our developed a TNIIO 

model that links the neighboring economies of China, 

Thailand, and Lao PDR for the primary purpose of 

determining the extent of interdependencies among 

and between industries of the three countries. And 

the extent of economic interdependence among and 

between industries of the three countries could be 

showed by the TNIIO model. 

In terms of the degree of interdependencies, our 

results showed that the multiplier effects, expressed 

in terms of backward and forward linkages, were 

observed to be much higher in China’s productive 

economy than in Thailand’s and Lao PDR’s. This 

suggested China’s higher dependence on its domestic 

industries rather than on imports, for its input re-

quirements than Thailand’s and Lao PDR’s. 

The analysis of the economic relationship among 

the three countries found that the value of their bi-

lateral trade was much lower than their trading pat-

terns with the Rest of the World (ROW) although 

Lao PDR’ economy heavily relied on the trade from 

and to Thailand. Consequently, the estimated inter-

national spillover and feedback effects were found to 

be almost negligible.  

Import analysis revealed that Lao PDR’s ex-

port-oriented products were found to be much less 

import-dependent than Thailand’s and China’s, thus 

resulting in more net foreign exchange receipts to its 

economy relative to what Thailand and China receive 

because of their higher import “leakages” in the 

production of export products.   

In short, the economic interdependencies linking 

China, Thailand and Lao PDR in the year 2005 were 

very weak in terms of the great difference of eco-

nomic development stage or industrial structure in 

spite of the remarkable traffic development.  

Therefore it is very important to try to improve 

the transportation system and the legal framework of 

protective trade. But if the free trade will be blindly 

promoted among three countries, the rich natural or 

human resources of low underdeveloped countries is 

apprehensive of the one-sided plunder. So it is nec-

essary to seek to satisfy the mutual prosperity in 

coexistence among three countries.   

 

REFERENCES 
1) ADB.2009, Key Indicators for Asia and the Pacific 2009, 

Web site of ADB.  

2) Chenery, H. B. 1956. International and International In-

put-Output Analysis in T. Barna (ed.), The Structural In-

terdependence of the Economy.  New York:  John Wiley 

and Sons, Inc., pp. 341-356. 

3) Chenery, H. B., and Clark, Paul G., 1959, Interindustry 

Economics, John Wiley & Sons, Inc., New York: 

4) Institute of Developing Economies-Japan External Trade 

Organization. 2013.  2005 Asian International Input-Output 

Table; Transaction Table (76 sectors). 

5) Isard, W.  1951.  International and Regional Input-Output 

Analysis: A Model of a Space-Economy.  Review of Eco-

nomics and Statistics 33(4):318-328. 

6) Isard, W., Azis, I. J., Drennan, M. P., Miller, R. E., Saltz-

man, S., Thorbecke, E.  1998.  Methods of International and 

Regional Analysis.  Aldershot: Ashgate Publishing Limited. 

7) Lao PDR,2005,The HOUSEHOLD OF LAO PDR-Lao 

Expenditure and Consumption Survey 2004/05,Committee 

for Planning and Cooperation. 

8) Lao PDR, 2005, 2006, 2007, Statistical Yearbook 

2005,2006,2007, Ministry of Planing and Investment. 

9) Leontief, W.  1936.  Quantitative Input and Output Rela-

tions in the Economic Systems of the United States.  Re-

view of Economic Statistics 18(3):105-125. 

10) Miller, R. E. and Blair, P.D.1985.  Input-Output Analysis: 

第 54 回土木計画学研究発表会・講演集

 226



 

  

Foundations and Extensions.  New Jersey: Prentice-Hall, 

Inc. 

11) National Economic and Social Development Board 

(NESDB), 2005. Input-Output Table for Thailand 2000 

12) Rasmussen, P. N.  1957.  Studies in Inter-Sectoral Rela-

tions. Amsterdam: North Holland Publishing Company. 

13) Richardson, H. W.  1972.  Input-Output and Regional 

Economics.  London: Weidenfeld and Nicolson. 

14) Sim, B., Secretario, F. and Suan, E. 2007. Developing an 

International Input-Output Table for Savannakhet and 

Mukdahan: Methodology and Applications.  ERD Occa-

sional Statistical Paper No. 1, Asian Development Bank, 

Manila, Philippines  

15)  K.KIM, Secretario.F, B.Trinh, ,H.Kaneko 2011. Developing 

a Bilateral Input-Output Table in the Case of Thailand and 

Vietnam: Methodology and Applications, Presented at the 

19th International Conference on Input-Output Techniques, 

IIOA, Washington-DC, USA 

16) Shunichi Furukawa, Arkhom Termpittayapaisith, 1999, 

Thailand-Indochina International Inter-Industrial Interde-

pendency, IDE-JETRO 

17)  Thailand,2009, the National Economic and Social Devel 

opment Board. Benchmark National IO Table in 2005. 

18) United Nations, 2013, National Accounts Main Aggregates 

Database, United Nations Statistics Division. 

 

 

(Received July 31, 2016)

 

第 54 回土木計画学研究発表会・講演集

 227


