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Abstract. This paper attempts to measure and analyze the interdependent economic relations
between the countries of Thailand and Vietnam, made possible by constructing a bilatera input-
output (1-O) table linking the said two countries. It is an inter-regiona type of 1-O models that
provides a compact and comprehensive accounting framework to quantify the economic inter-
relationships among and between industries located in the study regions. Similar to a single-region
(national) 10 table, an Inter-Regional 10 (IRIO) table can be used to estimate the magnitude of an
externa “shock” on major macroeconomic indicators such as output, value-added, income and
employment. However, unlike its single-region counterpart, an IRIO table is able to capture and
assess the inter-regiona spillover and feedback effects arising from an exogenous change in
demand for the output of any one of the study regions. In other words, constructing an IRIO table
will not only allow us to estimate the stimulus to production outside the study region benefiting
from, say, an increase in foreign demand for its output, but also the resultant impact on its output
arising from the production stimulus it causes in the other study regions. This study is deemed to
be a prototype of what AREES needs to support its ongoing efforts to develop an integrated
database for its proposed research project, entitled: “Impact Analysis of Infrastructure Investment

in the Indochina Region: An Input-Output (I-O) Approach.”

1. The Thailand-Vietnam Inter-Regional 1O
framework

The IRIO mode

The Thailand-Vietnam bilateral 10 table, as
configured in Figure 1, is of the lsard-type of
IRIO models that traces inter-sectoral economic
flows, intra-nationally and inter-nationally
alike. To complete the IRIO accounts, the
model also contains athird country - the Rest of
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the World (ROW) - that represents all areas
outside the two countries under study. The
resulting IRIO table is also thus able to measure
and analyze trade interdependencies between
the study regions and the ROW. The (money)
flows are valued at producers’ prices (ie, prices
net of trade and transport margins, but gross of
product taxes).

The outlined IRIO model is of the non-
competitive, open and static variety. It is non-
competitive because it makes an explicit
distinction between nationally-produced and
imported products. Such a distinction provides
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a better reflection of the use of domestic
production technology and inputs in the
production of output in each country. The
“openness’ of the mode is derived from the
fact that economic activities are split into the
intermediate and final demand categories. The
transactions in the former category can be
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explained by the model, while the latter
category contains exogenous transactions which
must be initially known or given. The static
nature of the modd is a consequence of the
absence of a time dimension from it, i.e. the |O
transactions relate to the selected fixed period,
which, inthis case, is calendar year 2000.

FIGURE 1. CONFIGURATION OF EILATERAL (THAILAMND-WIETH AM) IRIO TABLE
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Balance and structural equations

A system of IRIO tablesis balanced, implying
that the supply and demand sides are equal. Using
Figure 1, this equality can be trandated into the
following accounting identities:

(1) X"= X" (ie, column vector of gross outputs
of Thailand's products is equal to row vector of
gross inputs of Thailand's production sectors);
X' = X" (ig column vector of gross outputs of
Vietnam's products is equal to row vector of gross
inputs of Thailand' s production sectors).

(Z)év:é_ gFT+F"+SEW—SMWB,(ie’
sum of the two economies value added or
gross domestic product (GDP) is equal to the
two economies’ total final demands).

Figure 1 can also be used to form the
following balancing equations in matrix form:

@
)

XT — XTTi + XTVi + FTT + FTV + ETW

XV - XVTi + vai + FVT + FVV + EVW

In both equations, represents a column
vector of appropriate ones. Thefirst term on the
right hand side of equation (1) represents
intermediate consumption of products of
Thailand by its (Thailand's) own production
sectors, the second term denotes the trade flows
of products of Thailand to Vietnam for
intermediate consumption, the third and fourth
terms represent the sales of the output of Thailand
to its own final domestic demand and Vietnam
respectively, while the last term represents the
exports of Thailand to the ROW, i.e al areas
outside the bi-nation’s territoriad limits. An
anal ogous explanation applies to equation (2).

Using Leontief’s assumption of linearity or
first-order homogeneity in the production
functions, we can define the following national
input coefficients in matrix form;

ATT = XTT ()‘<T)'l ©)
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ATV = xTV ()“(v)'l (4)
AVT = Y VT ()‘<T )'l (5)
AW = x W ()‘<v)'l (6)

Equations (3) and (6) represent the matrices
of intra-national direct input coefficients, while
equations (4) and (5) stand for the matrices of
inter-national trade coefficients. Substituting
these structural equations into equations (1) and
(2), we have:

XT :ATTXT +ATVxV +FTT +FTV +ETW (7)
XV - AVTxT +AVVXV +FVT +FVV + EVW (8)

Combining equations (7) and (8), we have:
XVE:SAVT Avvue><v3+ngtJJ (9)
ex’' g eA ATpex'a eY'g
where YT =F" +F™V +E™and Y =F" +FV +E".

Simplifying equation (9), we have:

» (D> D~

eXT ; 06 %JT ATVGIJ GYTU Q_Tr LTVUGYTU (10)
4 e u e ué . u
& A%WEAWAEQeYVu T MYad g
Equation (10) can be further simplified and
shown its generalized form as:
X =LY (11)
where Xisthe matrix of national outputs, ng 3 :
exVg
Y isthe matrix of national final demands, vTu;
gy'a
and L istheinter-national Leontief inverse
matrix,é 7T LTV u .
gLVT LVV E

The Leontief inverse matrix, L, isatable of
multipliers that links production, X, and final
demand, Y . In this case study, it shows the total
(direct plus indirect) outputs in both Thailand
and Vietnam that are needed to sustain unit
changes in their respective fina demands. The
inverse matrix is the most important table
needed in inter-national input-output analysis as
it unravels the inter-national, inter-industrial
dependencies brought about by the repercussive
effects of changesin final demands.

In order to be able to measure the spillover
and feedback effects due to inter-regional
(national) trade, Round (2001) decomposed the
Leontief inverse, thus rewriting equation (10)
into the following form:

exTu ¢FTO uel  STVuEMTO uevTu  (12)

exvi %o Fvisvti 8% wmvigvvy
where:

-1
MT:(l_ATI') sV=pM'A™Y FT:(l_STVSVT)'l

(13)
MY =(1- AVV)'1 ST=MAT pv=(i grs)?

M accounts for the intra-regional linkages,
while S and F show the inter-regional spillover
and feedback effects, respectively.

2. Main results and applications

This section describes and explains the key
results and applications of the study. A
comparison of the economies of both countries
is made first, before the findings of applications
such as multiplier, linkage and impact analyses
as wdl as spillover and feedback effects are
presented and analyzed. For the purpose of this
paper, the results are presented based on the 10
tables for 14 production sectors, which are
further aggregated into three major sectors,
where appropriate.?

Output Multipliers

Presented in Table 1 are estimated total
(direct and indirect) output multipliers,
caculated from the bilateral IRIO table's
Leontief inverse. The column sums of the IRIO
inverse represent the total outputs that
producing sectors have to produce in order to
sustain a unit demand of their products. For
example, in order to satisfy 1000 units of demand
for crops, livestock & poultry products by both
Thailand and Vietnam, Thailand's economy needs
to produce 1,511 units of output, out of which

(@)

The table mapping the countries basic sector

classfications into the 14-sector and 3-magor sector
aggregations used in this study is presented in Annex A.
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1000 units goes to the craps, livestock & poultry
sector itsdf and the residual 511 units to sustain
the direct and indirect demand by other sectorsin
both Thailand's and Vienam's productive
€COoNoMmies.

Ranked in descending order, Table 1
indicates that the extent of interdependencies
between the production sectors in Thailand's
economy is observed to be reatively more
intense than in Vietham's. Evidently, 9 sectors
in Thailand exhibited total output multipliers
ranked in the upper half of the 28-sector ladder
against 5 in Vietnam. The food, beverage &
tobacco sector of Vietnam exhibited the highest
output multiplier effect of 2.016, followed by
Thailand's transport services (12) and food,

beverage & tobacco (05) sectors with output
multiplier  effects of 1995 and 1.966,
respectively. This finding indicates that these
sectors are rdatively the heaviest intermediate
consumers of domestically-produced outputs,
while their dependencies on imported inputs are
observed to berdatively low.

The top bottom three, in terms of total
output multipliers, al belongs to Vietnam's
post & telecommunication (13), dectricity, gas,
steam & water (09) and logs & forest products
(02) with TOMs of 1.16, 1.19 and 1.20,
respectively. These sectors are least users of
intermediate inputs, with most of their material
purchases coming from the ROW, as can be
observed in Table 3B.

Table 1: Total output Multipliers

{Total Output Reguirements Per Unit of Final Demand)

SECTOR THAILAMD WIETHAM
TOM RAMNK TOoOM RAMNK

01 Crops, livestock & poulty 1.511 1z 1.218 22
oz Logs & forest products 1.245 25 1.202 26
03 Fishery products 1.651 10 1.353 21
04 Minerals, metallic & non-metallic 1.471 15 1.286 24
a5 Food, beverage & tobacco products 1.960 3 2016 1
o5 Other consumer goods 1.730 r 1.707F a8
o7 Industrial materials 1.504 14 1.619 11
03 Capital goods 1.408 18 1.527F 12
09 Electricity, gas, steam and water 1.753 5 1.190 27
10 Construction 1.822 £ 1.654 9
11 Wholesale & retail trade services 1.3201 23 1.430 17
12 Transportation services 1.995 2 1.275 19
13 Post & telecommunication 1.463 16 1.160 28
14 All other services 1.732 & 1.260 20

TOM: Total Ouput Multiplier

Backward and Forward Linkages

Linkages reflect the dependence of industries
on one ancther in an economy and measure the
potential stimulus that will be induced in other
industries arising from an increase in activity in a
particular industry. In essence, there aretwo types
of linkages, namdy, backward linkages and
forward linkages.

A backward linkage is a measure of the
relative importance of an industry as a user of
inputs from the entire production system. It
measures the output increases which will occur

in industries which supply inputs to the industry
concerned. A backward linkage can be
computed as the ratio of the sum of the
elements of a column of the Leontief inverseto
the average of the whole system. This ratio is
described by Rasmussen (1957) as the index of
the power of dispersion, m, and is defined

mathematically as.

L b (14)
1_ On On I
n a ?: ij

i=1 j=1

o,

m. =
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where the I, is the element of the inter-regional
Leontief inverse. The higher the value of m, the

stronger isthe influence of production sector j asa
user of intermediate inputs.

A forward linkage indicates the relative
importance of an industry as a supplier of
inputs to the entire production system. It
measures the output increases which will occur
in industries which use the inputs supplied by
the industry concerned. A forward linkage can
be expressed as the ratio of the sum of the
elements along a row of the Leontief inverse to
the average of the entire system. This ratio is
described by Rasmussen (1957) as the index of

sensitivity, m, and is defined mathematically as

on | B
‘11 ! (15)

n

[o]

a Iij
=1

1y
n ai.: 1
The higher the value of, the greater is the
influence of production sector i as a supplier of
intermediate inputs to the entire production system.
The estimated inter-regional linkages in our
study are presented in Table 2. As can be seen,
the estimated values of the backward and
forward linkages in both countries appear to be
relatively quite low, when compared to linkage
effects of more developed economies.

Table 2: Inter-regiona Backward and Forward linkage effects, 2000

THAILAND VIETHAM

SECTOR Backward Linkage | Forward Linkage Backward Linkage | Forward Linkage

INDEX RAME INDEX RAMNE INDEX RAMNEK INDEX RANEK
01 |Crops, livestock & poultry 0.990 13 1.050 10 0.863 22 1.091 08
02 |Logs & forest products 0.815 25 0.680 26 0.787 26 0.753 23
03 |Fishery products 1.082 10 0.762 20 0.886 21 0.756 22
04 [Minerals, metallic & non-metallic 0.963 15 0.963 15 0.843 24 0.760 21
05 |Food, beverage & tobacco products | 1.288 03 1.048 12 1.320 01 0.834 18
06 |Other consumer goods 1.133 07 1.049 11 1.118 08 1.045 13
07 |Industrial materials 0.985 14 1.885 01 1.060 11 1.547 02
08 |Capital goods 0922 18 1.158 06 1.000 12 0,954 16
09 |Electricity, gas, steam and water 1.149 05 1.084 09 0.779 27 0.877 17
10 |Construction 1.193 04 0.664 27 1.084 09 0.555 28
11 |Whaolesale & retail trade services 0.852 23 1.264 04 0.936 17 1.135 07
12 |Transportation services 1.307 02 0.993 14 0.901 19 0.714 25
13 |Post & telecommunication 0.958 16 0.815 19 0.760 28 0.751 24
14 | All other services 1.135 06 1.546 03 0.891 20 1.170 05

Source: Authors presented at AREE conference at Laos University, March,2010

Only half of the 14 industries in Thailand
and 5 industries in Vietnam had values for
backward linkages greater than one in 2000. In
the case of forward linkages, 8 industries in
Thailand and 5 in Vietnam had values higher
than one. One likely reason for these rather low
values could be the high reliance of both
countries on the outside world (ROW) for ther
supply requirements.

Spillover and Feedback Effects

A singleregion 10 table essentially
assumes that imports from suppliers and
exports to buyers outside the economy are
treated as exogenous. However, such a table
will not allow us to capture the interregional
economic spillover and feedback effects in an
economic system. These €ffects can be
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illustrated as follows. Suppose there is an
increase in demand by the ROW for the
products of the manufacturing industry in
Thailand. This will result in an increase in the
output of the manufacturing industry in
Thailand, which could result in an increase in
demand for rdevant inputs from suppliers
outside the country, say, Vietnam. This new
demand for the output of the suppliers in
Vietnam will create an increase in their output
and, directly and indirectly, the output of other
industries in Vietnam. This stimulus of new
output in Viegnam due to new output in
Thailand is known as the interregional spillover
effect. In addition, suppose that the stimulated
production in Vietnam includes increased

output of industries that use inputs from
Thailand in their production process. Thus, the
increased manufacturing production in Thailand
leads to increased output of its suppliers in
Vietnam, which, in turn, leads to more
production in Thailand. This is known as the
interregional feedback effect. These
interregional effects can be measured within the
context of an IRIO table.

This sub-section quantifies the spillover and
feedback effects due to interregional trade in
products to sustain regional final demands.
Table 3 shows that, because of weak inter-
regional (national) linkages among and between
sectors, the estimated spillover and feedback
effects appear to be insignificant®.

Table 3: Inter-National Spillover & Feedback Effects, 2000

THAILAMD WIETMAR

PRODUUCTION SECTOR Spillower Feedback Spillower Feedback

o1 Crops, livestock & poulty o003 67F oo oo OO O.00 L0 O. 00000
02 Logs & forest products D.oo0o035 o.ooooo .o0o0o0s D.oo0oo0
035 Fishery products O.00055S O OO OO0 o.00025 O.oooo L
0 FMinerals, metallic & non-metallic L L e Lo s e Lt el el o
os Food, beverage & tobacco products o.O024a6 oL oo OO o.oOO0 7S L
o5 Other consumer goocls o_LO1lE86 o002 oLoO0IDBes OO0 2
07 Industrial materials 0.O0F510 0.00006 o.000E8 .0ooo03
s Capital goods O.03 748 O O0000 60 O.002 30 0. 0000s.
o9 Electricity, gas, steam and wveater o.oO0E93S oo 0oL .00 F OO0 1L
10 Construction O OO0 L0 O O OROROO O O OO0 O O OO OO
11 Viholesale & retail trade services O_02130 OO0 2 O 00301 o000 3
12 Transportation services o.003868 0.00o001L .00025 2.00000L
135 Post & telecommunication D.o01l54a o.ooooo . 000 1L 2.00000L
1< All other services O.020060 O OO0 2 .00 7S . 00003
OUTPUT WEIGHTED ANWERAGE D.02515 LT 000098 LR s

Mote: 0.00000 denotes value is less than half of unit employed.

Source: AREE conference at Laos University, March,2010

Table 3 shows that the average spillover
effect of Thailand's productive economy due to
its trade transactions with Vietnam is estimated
to be a mere US$25 for every US$1000
increase in fina demand, while the estimated
spillover effect of Vietnam's production sectors
as the result of its trade transactions with
Thailand is observed to be negligible at US$1
per US$1000 increase in fina demand.

@ These spillover and feedback effects were computed
from the matrices STV and SVT, and FT and FV in
equation (12).

Spillover effects are seen to be higher for
Thailand’'s manufacturing sectors of industrial
materials (07) and capital goods (08) with
US$75 and US$37 spillover  effects,
respectively. Feedback effects in both regions are
found to be very negligible The results indicate
that both countries rely heavily, not on each
other’s produce, but on the ROW for products
used in production and for final consumption.

I mpact Analysis
Final demand for products has repercussive

effects on the economy. In the first round, an
increase in demand for a product of a particular
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sector  will  require additional  output
requirement for that sector. Subsequently, the
first-order increases in output would require
further inputs to generate them. The increased
demand therefore translates to an increase in
output, which in turn result to increases in
income of the sectors involved and so on. These
total multiplier effects of final demand for
goods and services on economies are best
measured through 1-O analysis.

Given the I-O table's Leontief inverse, it is
possible to quantify the direct as well as the
indirect effects of changes in exogenous final
demand on such economic variables as output,
income, employment and import requirements.
This sub-section quantifies the impact of the
different components of final demand on these
macroeconomic indicators.

I mpact on Production

The calculation of total (direct + indirect)
outputs required to sustain final demands is
carried out using equation (11) in its
generalized form, asfollows:

X =LY (16)
. . . ex’ u
where Xis the matrix of national outputs, gx V@;
¢!

&Tu

b

and L is the inter-national Leontief inverse

matrix, & L™U: superscripts T and V denote
é—VT LVVléI

bilateral countries, Thailand and Vietnam,

respectively.

Table 4 summarizes the impact of final
demand on production for the 3 mgjor sectors for
2000. The row entries in the table describe how
sectoral output is induced by each type of final
demand in both countries. Conversdy, the column
entries in the table record the breskdown of
sectoral output required from both countries to
satisfy the needs of each type of final demand in
one country. The column sums can be interpreted
to bethetotal output induced by each type of final
demand in each country.

v is the matrix of national final demands,

It can be obsarved from Table 4 that, of the
combined production of US$367.85 hillion in
both countries in 2000, 81.5% was induced by
Thailand's total final demand, broken down into:
37.9% by fina consumption demand, 9.4% by
capital formation or investment demand and
34.2% by its exports demand. The remaining
185% of total production was induced by
Vietnam's total final demand, broken down into:
8.1% by its final consumption demand, 3.4% by
capital formation and 6.9% by exports demand. It
can thus be concluded that, in both countries, total
output requirements were primarily induced by
final consumption demand, followed by the
demand for exports. Total induced output to meet
capital formation or investment demand in both
countries registered the least contribution ratios
since their domestic demands rdy heavily on
supplies fromthe ROW.

By sector, it can be seen that, in both
countries, the bulk of output requirements for
the major sectors of agriculture, fishery &
forestry and services were induced by final
consumption, while outputs in industry was
induced largely by export demand. In
conjunction with this finding, Table 4 also
shows that Thailand’s reliance on Vietnam's
products to sustain its (Thailand's) final
demand is less than Vietnam's dependence on
Thailand's products. In 2000, Thailand
imported from Vietnam US$0.61 billion worth
of goods and services against US$1.46 hillion
worth imported by Vietham from Thailand.

From Table 4, it is also possible to determine
the total output inducement coefficients or
multipliers resulting from domestic final demands
in both countries. It can be observed that, in
Thailand, average output requirement to satisfy
final consumption demand exhibited the highest
multiplier effect of 1.692 pe unit of FCE,
followed by investment demand (1.631) and
export demand (1.581). In Vignam, it is the
demand for investment goods and services that
showed the highest output multiplier effect of
1.639, followed by FCE and export demands with
output multiplier’s of 1567 and 1.530,
respectively.
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Table 4. Total (direct and indirect) impact on Production

THAILAND YIETNAM
COUNTRWSECTOR FCE aCF Exports TFD FCE GCF Exports TFD TOTAL
USShil | % [USShil[ % |USShil| % |USShil | % |USSkil| % [USShil| % |USShil| % |USShil| %
| |AFF 978 70| -018| -05) 594 47| 1554 52| 003 o1 om| oo0| om| o0 oo4| o1 1558
|T| Il |INDUSTRY 56.45| 40.5 24.48| 705| 90.52| 72.0| 17145| 57.2| 042 14| 027| 21| 026) 10| 04| 14| 17239
A | m|SERYICES 73.03| 52.4( 10.28) 29.6| 29.08| 231| 12.38| 375 030 10| 007 06| 010) 04| 047 07| 1286
TOTAL - THAILAND |139.25| 99.8| 34.58| 99.6| 125.54| 99.8|299.37| 99.8| 075 25| 035 27| 037 14| 146 22| 30083
| |AFF 003 oo o000 oo/ o002 oo o006 oo 702 237 046 36| 350| 13.7| 1098 162 14
T Il |INDUSTRY onf 01| 007 02| o 01] 031 01| 137 383| 1064| 831| 1507 59.1| 3698 545 37.30
E| N |SERYICES 008 01 006 02| 010 01| 024 04| 1052 355 134| 105 658 258| 18.44| 27.2| 1868
TOTAL - ¥IETNAM | 022 02| 013 04| 026) 02| 0861| 02| 2292| 975| 12.34| 97.2| 25.15( 92.6| 66.41| 97.8| 67.02
Totql INDUCED OUTPUT | 139.47|100.0| 34.71(100.0| 125.80 100.0| 299.98 | 100.0] 29.67( 100.0( 12.69| 100.0 25.51| 100.0| 67.87| 100.0] 367.85
Total FINAL DEMAND | 82.43 2128 79.56 183.27 18.93 T 16.68 43.35 226.62
OUTPUT MULTIPLIER | 1692 1631 1581 1637 1567 1639 1530 1566 1623
CONTRIBUTION RATIOS [5)
| |AFF 62.7 A2 31 9.7 0.2 0.0 0l 0.2 100.0
;u INDUSTRY 327 "2 525 995 0.2 0.2 0.2 05 100.0
A | |SERYICES 64.7 a1 2538 96 0.3 01 01 04 100.0
TOTAL - THAILAND 463 15 (1) 995 0.2 01 01 05 100.0
| |AFF 0.3 0.0 0.2 05 636 42 Hny 995 100.0
':'u INDUSTRY 0.3 02 04 0 305 283 04 992 100.0
e |m |SERVICES 04 03 05 13 56.3 1.2 352 987 100.0
TOTAL - ¥IETNAM 03 0.2 04 04 432 184 375 99.1 100.0
Totql INDUCED OUTPUT 379 94 M2 815 81 34 6.9 185 100.0

Abbreviations: FCE: Final Consumption Expenditure; GCF: Gross Capital Formation; TFD: Total final Demand,;
AFF: Agriculture, Fishery & Forestry.

I mpact on Value Added

In inter-regional analysis, the value added
or income induced by the components of final
demand can be calculated using the matrix
equation:

V=BLY =BX @an
where Vv is the matrix of value added induced
by fina demand; and B is matrix of value
added or primary input coefficients.

Table 5, which presents the impact of final
demand on the various factors of production for
2000, shows that 81.1% of the total GDP
generated by the 2 economies totaling
US$160.1 billion was induced by Thailand's
final demand and the remaining 18.9% by
Vietham's final demand. Of the total labor
income of US$57.2 hillion, 70.1% was induced

by Thailand's final demand and 29.9% by
Vietnam's final demand, while 89.9% of the 2
economies operating surplus was induced by
Thailand’'s final demand, with the residua
10.1% by Vidgnam's fina  demand.
Approximately three-fourths (74.6%) of total
net indirect tax payments generated in both
economies was induced by Thailand's final
demand and the remaining 25.4% was induced
by Vietham's final demand.

The above findings intuitively suggest that,
comparatively, Vietham's economy in 2000
was more labor intensive than Thailand’s, while
Thailand’'s economy was more profit-oriented
than Vietham's. Moreover, Vietham's economy
appeared to be more intense than Thailand's in
terms of production tax generation. (GVA)
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Table 5. Total impact on income

(Values are in USSbillion)

THAILAND WIETHAM
Factor of Production e —— Total Final e e Tatal Final TOTAL
Consump- Capital Exports Demand Consump- Capital Exports Demand
tion Formation tion Formation
Wil Wages and salaries 23.0 3.8 13.3 40.1 8.8 2.1 6.2 17.1 57.2
V2 Operating Surplus 30.6 7.4 23.9 61.9 2.7 1.2 3.1 7.0 63.8
V3 Crepreciation 9.1 2.2 7.0 18.2] 1.2 0.5 1.3 3.0 21.3
Vd  JIndirect taxes less subsidies 4.7 1.0 3.8 9.6 1.5 0.5 1.3 3.3 12.8]
GDP &7.3 14.5 A42.0 125.7 14.3 4.2 11.8 30.3 101
TOTAL FINAL DEMAND B82.4 21.3 T79.6 183.3 18.9 7.7 16.7 43.3 226.6|
INCOME MULTIPLIER 0.216 0621 0.603 0.702 0.756 0543 0.702 0.700 0. 706
CONTRIBUTION RATIOS (%)
Wil Wages and salaries 40.2 6.7 23.2 70.1 15.5 3.6 10,8 25.9 1000
w2 Operating Surplus 44.4 10,2 34.7 85.9 3.5 1.7 4.5 10.1 1000
W3 Depreciation 42.6 10,3 32.8 85.8 5.8 2.4 6.0 14.2 1000
Wil Indirect taxes less subsidies 36.5 8.2 25.5 74.6 11.5 3.7 5.8 25.4 10, O
GDP A2.0 5.1 30.0| 21.1 8.5 2.6 7.4 18.5| 100, O

Source: Authors cal culated base on inter-regional input - output framework

In terms of income multipliers, final
consumption had the highest GDP multipliers
in both countries. This suggests that an increase
in consumption demand will not only stimulate
ardatively high level of output, but also GDP
in both economies. The rdatively high level of
GDP generated in both countries by
consumption suggests that such demand might
be concentrated in industries with rdatively low
dependence on imports for production.

Dividing the induced GVA for each of the
three factors of production by their column sum
results in measures of factor intensity that
indicate whether the income induced by the
components of final demand is labor-intensive

and/or capital intensive. As can be seen in
Table 6, consumption-induced income in both
countries could be said to be rdatively labor-
intensive as their wage and salary ratios are the
highest among the 3 components of final
demand. Likewise, investment-induced income
in both countries tends to be rdatively capital-
intensive as their operating surplus and
depreciation components exhibit the highest
contribution ratios. In terms of net indirect
taxes, export-induced income registers the
highest ratio in Thailand, while investment-
induced income appears to be relatively the
largest contributor to government coffers in
Vietnam.

Table 6: Factor intensities

THAILAND VIETHAM
Factor of Production Final Gross Capital Final Gross Capital
Consumption Formation Exports Consumption| Formation Exports

wwWol |wWages and salaries 34.2 26.3 27.7 61.9 48.9 52.3
W02 |Operating Surplus 45.4 51.4 49.8 18.9 27.7 26.1
W3 |Depreciation 13.5 15.1 14.5 8.6 12.2 10.9
WWod |Indirect taxes less subsidies 6.9 7.2 8.0 10.7 11.3 10.7
SDP 1000 1000 100 1000 1000 PR

Source: Authors cal culated base on inter-regional input — output framework

I mpact on I mport Requirements

The non-competitive type of 1-O table
enabl es the quantification and assessment of the
total imports needed by industries to sustain

final demand. The total import requirements
induced by the categories of final demand are
obtained using the matrix equation:

U
M=IIX (18)
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where M is the matrix of total (direct +
indirect) intermediate import requirements
U

induced by final demand; II is diagonal matrix
of total imported intermediate input coefficients
and X is matrix of total output requirements
induced by final demand.

Table 7 shows the total (direct and indirect)
import requirements by producing sectors to
sustain the final demands in each country. In
2000, total imports from the ROW that
producers needed in order to satisfy Thailand's
final demands accounted for 80.5% of the
combined induced import requirements of both
countries, with the remaining 19.6% shared by
Vietnam's economic activities. By sector, Table
12 shows that the largest bulk of importations
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were generally made by the industrial sectorsin
both countries, notably in Vietnam where its
heavy manufacturing industries are observed to
be heavily dependent on importations for their
input requirements.

In terms of import multipliers, interpreted
as the import contents per unit of final
demands, Table 7 shows that exports to the
ROW registered the highest total multiplier
effect (0.397) among the 3 categories of final
demand in Thailand's economy, followed by
investment and consumption demands with
import multiplier effects of 0.319 and 0.184,
respectively. In Vietnam, its investment demand
exhibited the highest total import multiplier
effect (0.454), followed by export demand
(0.299) and consumption demand (0.244).

Table 7: Total Import requirements induces by demands

THAILAND VIETHAM

Final Gross Final Gross BILATERAL

COUNTRY/MAJOR SECTOR Consump-| Capital | Exports TFD  |Consump-| Capital Exports TFD TOTAL

tion Formation tion Formation
% % % % % % % % %
| [AGRI, FISHERY & FORESTRY 35 0.1 1.0 1.6 0.0 0.0 0.0 0.0 1.3
L Il |INDUSTRY 8341 96.9 96.3 92.6 2.9 2.8 1.7 24 75.0
A Il |SERVICES 131 2.8 25 5.5 0.2 0.0 0.1 0.1 4.5
SUBTOTAL - THAILAND 99.7 99.5 99.8 99.8 31 2.9 1.8 2.6 80.8
| [AGRI, FISHERY & FORESTRY 0.0 0.0 0.0 0.0 17.2 13 7.9 9.5 1.9
\T' Il |INDUSTRY 0.2 0.3 041 0.2 46.2 89.8 69.3 66.6 13.1
E Il |SERVICES 0.1 0.1 0.1 0.1 334 6.0 20.9 21.3 4,2
SUBTOTAL - VIETNAM 0.3 0.5 0.2 0.2 96.9 TR 98.2 97.4 19.2
% 100.0 100.0 100.0 100.0| 100.0 100.0 100.0 100.0 100.0
TOTAL INDUCED IMPORTS
$mil [1]1]| 15,137 6,779 31,591 53,507 4,611 3,515 4,851 12,977 66,483
FINAL DIRECT IMPORTS @l 11,514/ 10,789 o 22,304| 3,809 1,546 0| 5,355 27,659
TOTAL IMPORTS| [31=[11+[2] 26,651 17,568 31,591 75,810 8,419 5,061 4,851 18,332 94,142
TOTAL FINAL DEMAND [4] 93,945 32,074 79,564 205,583| 22,745 9,289 16,680 48,714] 254,297
TOTAL IMPORT MULTIPLIER | [5]=[31/[4] 0.284 0.548 0.397 0.369| 0.370 0.545 0.291 0.376 0.370
Source: Authors cal culated base on inter-regional input — output framework
One interesting observation of the results is Thailand's economy, its total import
the multiplier effect of (foreign) export demand requirements induced by exports demand

on intermediate import requirements. While the
import content of the production of goods and
services for export cannot be directly measured
from the basic 1-O table, it can be indirectly
estimated as can be observed in Table 7. In

amounted to US$31.6 billion in 2000, which is
then divided by its total export value of
US$79.6 hillion to yieddd an inducement
coefficient or import multiplier of 0.397. In
plain language, the finding suggests that, in
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order to sustain US$1,000 worth of demand for
export goods and services, Thailand's
production sectors need to import US$397
worth  of intermediate inputs. In short,
Thailand’'s net foreign exchange earning thus
amounts to only US$603, calculated as the
gross export receipt of US $1,000 less the
import “leakage’ of US$397.

Analogous estimation procedure used above
is also applied in the case of Vietnam's export-
induced total import multiplier effect of 0.291.
It can thus be concluded that Vietnam's export-
oriented products tended to be less import-
dependent than Thailand's. Its estimated net
foreign exchange income is therefore US$709
per US$1,000 gross export receipts.

5. Conclusion

Our pape has developed an IRIO model
that links the neighboring economies of
Thailand and Vietnam for the primary purpose
of determining the extent of interdependencies
among and between industries of the two
countries. As a first attempt, the chosen
reference year of this study is CY 2000 when
the basic 10 tables of both countries have
readily been made available, thus making the
compilation work of the bilateral IRIO table
less difficult and time-consuming. The only
remaining work then was the utter need to
compile the trade flow tables linking the two
€conomies.

In the absence of survey data due to budget
constraint, the construction of the trade flow
tables, specifically the import tables, made use
of calculated bilateral trade coefficients. The
compilation of export flows was not attempted;
instead export trade flows were rationalized
based on the calculated import flows, on the
premise that imports of one partner country
approximate the exports of the other partner
country.

The rdiability and quality of our results are
heavily influenced by the accuracy and
precision of the underlying data as well as

methods used in our study. The IRIO table
assumes that the estimated national input
coefficients are stable over time. This
assumption of stability entails two separate
assumptions. One, it is assumed that the
national technical coefficients are stable. Two,
the bilateral trade coefficients are assumed to be
stable as wdll. The first assumption is common
to all 10 tables, while the second assumption is
unique in the sense that there are no
overwhelming theoretical reasons for the
stability of inter-regional trade coefficients,
especially over the long run. Thus, while the
IRIO table may be a useful device in predicting
the short-run reaction path of the economies of
both countries, any predictive use of the table
over longer time periods will need to take into
consideration any variability in trading patterns.
Thus, the need to update trading trends in the
short run is imperative.

Intra-nationally, our comparative analysis
revealed that, in CY 2000, Vietham's economy
was dill in its developing stage as its total
volume of economic transactions was estimated
to be a mere onefifth of Thailand's total
available supply. Thailand had a per capita
income more than five times that of Viethan's.
GVA in Vietnam was found to be split aimost
evenly across the agricultural and fishery,
industry and services sectors, while GVA in
Thailand was found to be dominated by the
industrial and services sectors. On the whole,
Thailand's economy was found to be sdf-
sufficient, while average sdf-sufficiency ratein
Vietnam was estimated to be below unity, i.e,
its production is insufficient to sustain its
domestic demand.

The analysis of the economic relationship
between the two countries found that the value
of their bilateral trade was much lower than
their trading patterns with the Rest of the World
(ROW).  Consequently, the  estimated
international spillover and feedback effects
were found to be rather negligible.

In terms of the degree of interdependencies,
our results show that the multiplier effects,
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expressed in terms of backward and forward
linkages, are observed to be higher in Thailand's
productive economy than in Vignam's. This
suggests Thailand's higher dependence on its
domestic indudtries, rather than on imports, for its
input requirements than Vietnam's.

The impact analysis found that induced-
consumption demand in both countries had the
highest GVA and lowest imports multipliers.
One likely reason for these results could be
their relatively low dependence on imports for
final consumption. On the other hand, induced-
investment demand exhibited higher import
multiplier effects since production of capital
goods s highly dependent on imports.

One interesting observation of the results is
the multiplier effect of export demand on the
import requirements in production. While the
import content of the production of export-
oriented commodities cannot be directly
measured from the |-O table, impact analysis
revealed that production of export goods and
services in Thailand was found to be more
import-dependent than in Vietham's. It can thus
be concluded that, in terms of net foreign
exchange earnings, which is estimated as the
difference between gross export receipts and
calculated import “leakages’, appeared to be
reatively more beneficial to Vignam's
economy than to Thailand's.
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X &y dung bang dau vao - dau ra song phuong:
Truong hop cuaTha Lan vaViét Nam:
Phuong phap vairng dung

Bui Trinh, Francisco Secretario, Kim Kwangmoon

, Tong cuc Thong ké,
S 2 Hoang Van Thy, Qudn Ba Dinh, Ha Ngi, Viét Nam

Tom tat: Bai viét do luong va phan tich cac mdi quan hé kinh té phy thugc 13n nhau gitra hai nuéc
Théi Lan va Viét Nam théng qua viéc xay dung bang dau vao-dau ra song phuong cia hai nuéc. Co
thé diing md hinh lién Qudc gia ndy |am cin cir dé tinh todn mdi quan hé giira cac nganh kinh té trong
khu virc nghién ciru. Giéng nhu mot bang dau vao-dau ra cip Qudc gia, bang dau vao-dau ra lién
vung/lién Qudc gia (IRIO) ¢d thé duoc sir dung dé uac lugng mirc do cia mot “cl sdbc” bén ngodi lién
quan ti cac chi sd kinh t& vi md 16n nhu san lugng, gia tri ting thém, thu nhap va viéc lam. Tuy
nhién, khong gidng nhu bang 1/0 don, IRIO ¢6 thé mé ta va dénh gia tac dong lan toa va hiéu (ing anh
huéng nguoc lién vang/lién Qudc gia phét sinh tir mot thay d6i ngoai sinh lién quan téi nhu cau vé san
lwong cua bét ky khu vire nghién ctru ndo. N6i cach khéc, IRIO khdng chi gilp wéc lugng mdi quan hé
lién nganh ma con phan anh médi quan hé lién viing/Quéc gia. Nghién ciru ndy 1a nhitng gi ma AREES
(Hiép hoi nghién ciru vé kinh té - mdi truong theo ving) ung ho dé phét trién co so dit liéu tdng hop
cho di an nghién ciru: Phan tich tac dong cua dau tu co 6 ha ting & khu vic Béng Duong: Phuong
phép tiép can dyatrén mé hinh vao-ra.”



