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Income Multipliers In Input — Output Analysis: Case Of
Vietnam

Duong Manh Hung, Nguyen Quang Thai, and Bui Trinh

Abstract— The question arises as to which income group
will benefit from GDP growth? This paper assesses the success
or failure of Vietnam's economic policy through an input -
output analysis, the research estimates the spread of final
demand to type of income. It proposes some ideas for adjusting
macroeconomic policies. In this article, value added is divided
into income groups such as: Income of labor groups (labors in
the state enterprises; labors in the non-state enterprises and in
the FDI sector); operating surplus of state-owned enterprises;
operating surplus of non-state sector and operating surplus of
FDI sector.
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I. INTRODUCTION

The average GDP growth of Vietnam in the period of
2008 - 2017 was about 6.2%, this is quite a high growth rate
for countries in the world and in the region. However, the
growth of Vietnam's economy is tending to decrease
gradually, before joining the WTO, the average GDP growth
of Vietnam during 1990-2000 was about 7.7%, from 2000-
2009. Average growth GDP decreased to 6.8%, from 2009 -
2018 average GDP growth was 6.2%. Thus, before joining
the integration and the current period, the average GDP
growth rate decreases by 1.5 percentage points.

The study uses the input-output system was developed
by W. Leontief. In the 1930s, Wassily Leontief published a
first paper that laid the groundwork for the later IO model
[1]. W. Leontief applied the idea of Frangois Quesnay to
research, development and construction [2]. An input -
output table for the United States, this work focuses on
describing the flow of transactions between industries of the
economy. Next he introduced Leon Walras's idea of supply
and demand to provide a framework for mathematically pre-
defining the relationship not only of the relationship
between industries but also the relationship of final demand
to production and income [3].

Leon Walras argues that an economy has many types
of products, so there are many equations of supply -
demand, when the supply and demand of the product meet,
it will form the price of that product he said that the solution
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because the number of equations equals variables, W.
Leontiefformalizes this idea by applying linear algebra and
the theoretical framework from the matrix system applied by
W. Leontief subtly to solve [4]. Miller and Blair also explain
an 10 table that describes "the flow of products from each
industry considered a producer for each industry that is
considered the buyer side" and that it is a "excellent
description tool” [5]. It is also called “a powerful analytical
technique” [6, 7]. In the manufacturing process, each
industry uses products produced by other industries and
produces outputs consumed by the final consumer (for
private consumption, government consumption, investment
and export) and other sectors such as inputs for intermediate
consumption [8]. Other studies on 10 models can be found
in some studies [9, 10, 11, 12, 13, 14].

Today, the 1O system of Leontief has been created and
applied in most countries around the world; in 1968 the 10
board was added to the National Accounts System and
viewed as the center of this whole system[15].

Multiplier input - output can include input, output
multipliers, and value-added multipliers. The total effects
are understood to include the direct, indirect, inter-sectoral
feedback and spillover effects of a change in demand that is
ultimately defined by West [16].

In this research, the value added was divided as
follows:
+ Compensation of employees was divided as below:
- Labor’s income of state area
- Labor’s income of non — state area
- Labor’s income of FDI area
+ Operating surplus was divided as follow:
- State
- Non - State
- FDI
+ Domestic final demand includes:
- Final consumption
- Gross capital formation of state sector
- Gross capital formation of non - state sector
- Gross capital formation of FDI sector
- Export of goods
- Export of services

The input — output table was used in research include 19

sectors in 2012
Table 1. 19 sectors

Agriculture, forestry and fishery

Exploit

Manufacturing and processing industry

Production and distribution of electricity, gas, hot water, steam
4 | and air conditioning

Electricity and water




6 Construct
7 Commerce
p Carriage
9 Eat and stay
10 post office
1 Financial intermediation services
12 Real estate business
13 Science and technology
14 Administrative and support services
15 | NN Management
16 Education
17 Medical
18 Art
19 Other services

II. METHODOLOGY

Leontief's basic relationship in competitive import type
has the form:

X=U-A"tYy (1)

With: X is an output matrix that induced by factor of
final demand, I is identify matrix, A is a direct coefficient
matrix, and Y is matrix of final demand including final
consumption, gross capital formation and net export. In this
equation have two problems:

+ We cannot know how export induces to output

+ In matrix A includes domestic and import products.
In many cases, final demand increase is only inducing to
import.

So, in order to observe each factor of domestic final
demand as final consumption, gross capital formation and
export induce to output and production income needs to
move the input — output table at competitive import type to
non-competitive import type. That means matrix AX will be
divide domestic input matrix (A%X) and import input matrix
(A™X), we have:

AX = A%X + A™X 2)
The final demand Y also is divided Y% and Y™

Where: Y%includes C%, I¢ and export

Y¢ =Cc*+1* +E A3)
And:
ym = cm + m 4)

Note that: C %and C ™are final consumption products
of domestic and import products corresponding; I¢ and I™is
gross capital formation of domestic and import products
corresponding.

From (1), (2), (3) and (4) we have:

AX + A"X + Y +Ym—M =X (6)
Note: A"X+Y"—-M =0
So:

AlX +vi=X @)
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Or:
X = (- AYH~1yd ®)

Equation (7) is seemed as basic relationship of input —
output table non — competitive import type:

Then:X = (X)) (nxk)> N is number of sectors in input —
output table and k is number of factors in final demand;
matrix X includes output induced by final consumption (X,),
output induced by gross capital formation (X)) and output
induced by exports (Xz);A% = (@) nxn = Zi;/X; with Z;; is
intermediate input of product s fot sector j

So, A%s a domestic input coefficient matrix, Y%is
domestic final demand that includes domestic consumption
(Y#), domestic gross capital formation (Y;* and export (Yz),

The problem is that not only does the final demand of
imported products spread directly to imports, but even the
final demand for locally-produced products stimulates
imports through imports for intermediate costs. Ferran
Sancho introduced the Armington principle to separate
domestic production and imports for intermediate costs out
of gross output, an idea that is interesting but can also
disrupt the balance of technical norms for 1 unit of product
[17,18].Especially for developing countries, production is
basically outsourcing. So, to consider the impact of the
economy on imports this research apply import multiplier
analysis in extending the standard multipliers incorporating
an ad hoc intermediate imports factor [19].

Put MP = A™. X
We have:
MP = A™m X = A™(I - AY)~1y4 9)

A™(I - A% s import multipliers matrix for a unit
increase of domestic final demand

Define that:P = fip.p, pp)
That:

n
n
PC:Z_XC+ZYC‘1
! 7
n
n
PI:Z_X,+ZY,"‘
' 7
n
n
Pg :Z XE+ZYE
i -
L

(+) is scalar divide

P.is output that induced impact by a unit increase of
final consumption (C)

P;is output that induced impact by a unit increase of
final investment / gross capital formation (I)

Pgis output that induced impact by a unit increase
ofexport (E)

Call:v = (V;j)kxn Vv

Put:vij = ‘/I.J/X]



With: k is number component of value added, Vj;is
income of income group i of sector j"

Formalize by the matrix relationship we have:
V=v{- A% 1yd (%)

H =v(I - A% !Isan income multiplier matrix for a
unit increase of domestic final demand.

III. SOME FINDINGS

Table 2 shows the income level of employees due to an
increase in the final demand unit. On average, the increase
in demand eventually produced the highest income for the
non-state sector (0.191) and the lowest for foreign direct
investment (0.06). Sectors that induce from final demand
were service sectors. The effects of domestic final demand
on the income of labors of the foreign direct investment
sector are lowest in all sectors. There are 9 sectors that have
a power of dispersion index higher than average income.
These sectors are electricity and water (sector number 11);
scientific and technological activities (sector number 13);
Administrative and support services (sector number 14);
Government services (sector number 15); Education (sector
No. 16), Health and social activities (sector numberl7);
other services (branch No. 19). The final demand of the
sectors using the state budget (sectors No. 15, 16, 17)
basically spread to the income of labors in the state sector.

Table 2: Labor incomes multipliers (times)

Labor incomes induced by a unit increase of
domestic final demand by sectors
Import

TT multipliers State Non-State FDI
1 0.9605 0.2294 0.1476 0.0405
2 0.746 0.1764 0.1001 0.0478
3 0.7172 0.1042 0.1651 0.0425
4 0.5426 0.1397 0.0783 0.0179
5 10,901 0.3405 0.1147 0.0187
6 0.9467 0.0937 0.2625 0.0554
7 12,318 0.1415 0.3415 0.0525
8 0.8598 0.1153 0.2102 0.0483
9 0.9437 0.1325 0.1571 0.1207
10 0.7608 0.1655 0.1109 0.0544
11 11,266 0.2211 0.1857 0.083
12 0.4776 0.0415 0.108 0.0581
13 14,357 0.1193 0.2972 0.2077
14 12,456 0.0886 0.3996 0.0533
15 14,492 0.584 0.0337 0.0123
16 14,300 0.3604 0.2052 0.0561
17 11,004 0.2389 0.1999 0.0396
18 0.6319 0.082 0.1317 0.061
19 13,038 0.0958 0.3772 0.0938
Average 0.1827 0.1909 0.0613

Source: Authors calculate from input — output table, 2012

Table 3 shows that the impact of domestic final demand on
production surpluses is much lower than these effects on
labor income (0.14 versus 0.43). In some sectors are induced
impacts by domestic final demand that is above the
economy average, such as: Production and distribution of
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electricity, gas, hot water, steam and air conditioning (sector
4); Trade (sector 7); Finance, Banking, and Insurance
operations (Sector No. 11); Real Estate (Sector No. 12);
Education (sector No. 16); Arts and entertainment (branch
18); In particular, sector no.4 and sector 12 have a very large
spread of surpluses that are twice as high as the economy
average, noting that sectors 4 and 12 induced to labors' s
incomes are lower than these induced to operating surplus.,
almost lowest among the sectors studied; The question is
area 4 is almost exclusively for the state sector and area 12
is strongly influenced by the "interest group"?

Table 3: Operating surplus multipliers (Times)

Operating surplus induced impacts by a unit increase of
domestic final demand

TT State Non - state FDI
1 0.0738 0.0417 0.0196
2 0.0167 0.0128 0.0117
3 0.03 0.0275 0.0396
4 0.2062 0.0995 0.0219
5 0.0435 0.019 0.0093
6 0.0186 0.0324 0.0181
7 0.0494 0.112 0.0226
8 0.0311 0.0493 0.021
9 0.0357 0.0375 0.0342
10 0.0231 0.0185 0.014
11 0.0886 0.0746 0.0351
12 0.0517 0.1503 0.0958
13 0.0157 0.0272 0.0195
14 0.0211 0.0777 0.0163
15 0.1127 0.0084 0.0056
16 0.1219 0.07 0.0218
17 0.0223 0.0193 0.0137
18 0.0674 0.109 0.0582
19 0.0195 0.0419 0.0181
Average 0.0552 0.0541 0.0261

Source: Authors calculate from input — output table, 2012

Table 4 shows that most of the domestic final demand
factors except investment from the FDI and the export of
goods are almost induced exclusively for labors' incomes
and operating surplus of state and non-state areas. While the
investment of FDI sector and export of goods mostly spread
to the FDI sector both in terms of labor income and
operating surplus, it seems that there are two economies in
the economy. The domestic and FDI sectors seem to be
independent in the Vietnamese economy.

Table 4: Output, income and operating surplus multipliers (times)

Gross Export Export
Final capital of of
Induced by: consumption formation goods services
Gross output 1,662 1,864 1,882 1,701
Labor’s income 0,653 0,704 0,652 0,678
State 0,281 0,220 0,150 0,240
Non-State 0,285 0,391 0,318 0,310
FDI 0,087 0,093 0,185 0,127
Operating surplus 0,216 0,179 0,203 0,207
State 0,086 0,060 0,073 0,074
Non-State 0,079 0,068 0,068 0,080
3




Source: Authors calculate from input — output table, 2012

IV. CONCLUSION

The results of this study show that the domestic final
demand that spreads to the income of workers is higher than
the spillover to operating surplus; especially both power of
dispersion of labor's income and operating surplus of the
manufacturing group are lower than average of economy.

Producing and distributing electricity, gas, hot water,
steam, and air conditioning has the power of dispersion
index on labor ‘income is very low, but the power of the
dispersion index on operating surplus is very high. Noting
that electricity is almost a monopoly of the state, the
electricity price almost increases every year, all the
continuous increase in electricity price makes the industry's
surplus outstanding?

Investment of FDI sector and export of goods are
almost exclusively spread to FDI sector without any
significant spillover effects on other areas as desired by the
government and the public as they step in international
integration. The FDI sector and domestic economic
activities do not seem to have much cohesion and thus the
government's efforts to attract FDI through tax incentives
and favorable conditions various has not obtained results in
this sector.

The FDI sector has the "dominant position in export"
but has little interaction with the domestic market; the policy
makers should be finding sectors that have power and
sensitivity high indexesof domestic economy in order to
invest for increasing inter-industrial interaction. It is also
important to increase of inter-sectoral feedback effects in
value chains of products

This study also suggests that Vietnam should
reevaluate the cost benefits of FDI attraction policies and
make the necessary policy adjustments to ensure that the
offered work is commensurate with the contribution of that
party, it is necessary to enhance the playing field and create
fairer and fairer treatment of other "players" of the
economy: All economic sectors should be treated fairly and
transparent.
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