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ECONOMIC SECTORS IMPACT HOUSEHOLD INCOME IN VIETNAM:
A STRUCTURAL PATH ANALYSIS:

Abstract. Despite the remarkable achievements in poverty reduction, income inequality in Vietnam
still tends to increase, consequently having negative impacts on the sustainable growth of the country.
The goals of this research are to identify and measure the impact of propagation channels of economic
sectors on the income of the household groups, which is of great importance to poverty reduction ef-
forts in Vietnam. The study aims to unravel the critical supply chain paths that drive changes in house-
hold income. To this end, the structural path analysis methodology is used based on the 2016 Vietnam
Social Accounting Matrix model, which has not been extensively studied in Vietnam. Compared with pre-
vious studies, this research was conducted at the national level instead of the regional level and de-
tailed the factors involved in income distribution such as economic sectors, labour,and household groups.
The analysis finds 513 higher-order paths of 25 sectors that lead to an income increase for the house-
hold groups. When economic sectors expand under policy changes, household income improvements are
mainly affected by labour skill, capital, and the magnitude of inter-industry linkages. It is noteworthy that
high-skilled labour has a significant impact on the income of urban households, while the income of ru-
ral households is considerably affected by the capital. The analysis also demonstrates 32 selected paths
having the greatest influence on household income. The importance of forestry, wood and wood products,
fisheries, coal, crude oil and natural gas, footwear, distribution of electricity, gas, water, and utilities, and
retail and wholesale for poverty alleviation is underlined for their distributional impact. Based on the re-
search findings, relevant policy implications are also recommended.
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6.5 YuusepcuteT [laHaHra — JKOHOMUYECKMI YHUBEPCHTET, . [laHaHr, BbeTHaM
") Poccuitckmii focynapcTBeHHbIn ArpapHbiit YuusepcuteT — MCXA umenn KA. Tummupssesa,
r. Mocksa, Poccuiickas ®epepaums

HepaBEHCTBO A0X040B B pa3/ItdHbIX CEKTOPaX 3KOHOMUKH BbeTHama:

AHaNuU3 CTPYKTYPHbIX CBA3EH

AHHOTauus. HecMoTps Ha BblaaroWwmecs LOCTUXEHUS B obnacT cokpawieHus 6efHOCTU, HEpaBEHCTBO
[0X0[0B BO BbeTHame mo-npexHeMy MMeeT TeHLEHUMIO K YBENMYEHMIO, 0KA3biBasi HEraTUBHOE BMSIHME
Ha ycToiuMBOE pa3BuTME CTpaHbl. Llenb nccnenoBaHus — BbiSiBEHWE U U3MEPEHUE BAUSHWUS CEKTOPOB 3KO-
HOMMKM Ha [OXOAbl PA3/IMYHbIX FPYMNM HACENEHUS; MONYYEHHbIE AAHHbIE MOTYT ObITb MCMOMb30BaHbI A5 CHU-
XeHus1 ypoBHS BenHocTM Bo BbeTHame. CBA3b MeXay CEKTOPaMM 3KOHOMWMKM U pacnpeneneHnemM A0X0A0B
HaceneHuns BbeTHaMa Obla BbiSIBIEHA MpY NOMOLLM METOA0/IOMMM aHANM3a CTPYKTYPHbIX CBSA3€EM, OCHOBAH-
HOM Ha MaTpuLe coumanbHbix cyeToB 3a 2016 ., KOTOpas A0 CMX NOP HEe MOSYYMNA WMPOKOro NpUMEHEHMS
cpeny BbeTHAMCKMX y4eHbIX. [10 cpaBHEHMIO C NpeablaywmMMu pabotamu, LaHHOE UCCIef0BaHUE NPOBEAEHO
Ha YpOBHe CTpaHbl, a He perMoHa. Takxe 6blIM NoApoHHO onucaHbl GaKTOpbI, BAMSKOLLME HA pacnpeneneHue
[LOXO[0B, TaKMe KaK CEKTOPbl 3KOHOMMKM, TPYA0BbIE PeCYPCbhl M FPyMMbl HAceneHus. AHann3 BbISIBUI, YTO pac-
npeneneHune 6oMbLIei YacTu AOXOA0B 25 ceKTOpoB 3KOHOMMKKM npoucxoamt no 513 notokam. Mpu pacwm-
pPEeHUU CEKTOPOB 3KOHOMMUKM BCNEACTBUE MOMUTUYECKUX U3MEHEHWI NOBbLILIEHWE AOXOA0B HACENEHUS B OC-
HOBHOM 3aBMCUT OT TaKMX MoKasaTesnen, Kak KBanndukaums paboTHUMKOB, KanuTan U MacwTab MexoTpacne-
BbIX CBsi3el. [lprMeyaTenbHO, YTO Ha AOXOAbl FOPOACKMX LOMOXO3SMCTB CYLLECTBEHHOE BAMNSHME OKa3blBaeT
NMoKazaTeNb «BblCOKOKBANMMULMPOBAHHbIN TPYL», B TO BPEMS KaK KanuTasn sasnsieTcs Hanbonee BaxkHbIM dak-
TOPOM, BAMSIOLLMM HA AOXOAbl CENbCKUX JOMOX03aiCTB. COrMacHO NpoBEAEHHOMY aHanm3y, 32 NoToKa Hau-
6onee 3HAYMMO BAMAKOT HA AOXOAbl HaceneHus. BaxkHyo ponb B 6opbbe ¢ 6eAHOCTbIO UFpatoT crieaytolme
CEKTOpbl 3KOHOMMKM: IeCHOE XO35IMCTBO, APEBECUHA U U3LeNunst U3 APEBECUHbI, pbiB0NOBCTBO, f06bIYa yrNs,
CblpOlt HEPTU M NMPUPOLHOro rasa, NpoOU3BOACTBO 00YBM, MOCTABKM INEKTPOIHEPTUM, Fa3a, BOLbI U KOMMY-
HaNbHbIX YC/YT, @ TakKe PO3HWYHASA M ONTOBast TOProeAs. [loNyyeHHble AaHHbIe NOCYXXWUAM OCHOBOW NS pe-
KOMeHJaLMi B 061aCTU COKpalLeHUs HepaBeHCTBA AOXOA0B.

KnioueBble cnoBa: LOX04bl HACENIEHUS, aHANU3 CTPYKTYPHbIX CBS3en, MaTtpuua CouManbHbIX CHETOB, CEKTOP 3KOHOMUKMU, TPy,
KanuTtan, MexoTpacnesble CBA3U, rOpoaCcKune paVIOHbI, cenbckue paﬁOHbI, HEpaBeHCTBO A0X040B

bnaropapHocTb: VMccnedosarue 6bi10 YACMUYHO NPOPUHAHCUPOBAHO YHUBepcumemom [aHaHaa — IKOHOMUYECKUM yHUBEPCU-
memom, BeemHam.

Ona umutupoBanusa: Hryen X. H. C., Hryen M. T., Hro J1. H. A., Koweneg B. M. (2023).HepaBeHCTBO AOXOA0B B pa3nMyYHbIX CeK-
TOpax 3KOHOMUKM BbeTHaMa: aHanu3 CTpyKTypHbIX CBS3ei. IkoHomuka peeuora, 19(1). C. 122-135. https://doi.org/10.17059/
ekon.reg.2023-1-10.

1. Introduction the country decreased from 37.4 % to 5.8 % be-

Household income is informative when com-
paring living standards between cities, regions, or
countries. In Vietnam, not only policymakers but
also the whole communities are concerned about
the issues related to the income of citizens. Over
the years, Vietnam has achieved remarkable suc-
cesses in poverty reduction by implementing in-
equality control policies. The poverty index in
Vietnam decreased from 19 % to 7 % of the popu-
lation between 1993 and 2002 (Miiller et al., 2006).
The Vietnam General Statistics Office (GSO)'
stated that the proportion of poor households in

! General Statistics Office. (GSO). The poverty rate classified
by urban and rural areas and by region. Retrieved from: https://
WWW.gZs0.g0V.vI/px-web 2/?pxid=V1140&theme=Y %20
t%E1%BA%BF%2C%20v%C4%83n%20h%C3%B3a%20

tween 1998 and 2016. Despite those achievements,
the poverty rate in Vietnam remains high and in-
equality tends to increase. Moreover, the imple-
mentation of Free Trade Agreements in the con-
text of globalisation has caused Vietnam to face
many challenges. Natural disasters and epidemics,
especially the development of the Covid-19, are
seriously affecting the economy and lives of cit-
izens. Therefore, the economic growth strategies
need to be thoroughly calculated to ensure benefi-
cial welfare, diminish income inequality, and cre-
ate a driving force for sustainable growth.

v%C3%A0%20%C4%91%E1%BB%9Di%20s%E1%BB%91
ng (Date of access: 22.05.2021).
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Among the determinants of economic growth,
sectoral structure plays a decisive role in pov-
erty alleviation. The fact is that there always ex-
ists the unevenness of household income among
different industries, and the growth of different
industries has heterogeneous effects on reducing
poverty. Ivanic and Martin (2018) stated that in
poor economies, an increase in agricultural pro-
ductivity has a larger poverty-reduction impact
than a similar-sized increase in industry or ser-
vices. Urgessa (2015), in the context of Ethiopia,
argued that households living on non-farm in-
come are wealthier than households completely
depending on farming. Several studies in Vietnam
also noted the unequal influences of economic
sectors on income as well as poverty alleviation.
Pham and Riedel (2019), obtaining data from
Statistical Yearbook of Vietnam in 2010-2016,
found that the proportion extension of industrial
and agricultural sectors positively affects poverty
reduction, while the growth of service sectors
even increases the poverty rate. Luan et al. (2016)
showed that bank credit in Vietnam is effective to
non-farm income only while bringing no benefit
for households living on farm income. This con-
clusion is consistent with Linh et al. (2019) that
credit causes the farmers to be excluded from for-
mal financial markets and to face challenges in
improving their income.

The above studies mostly used traditional mi-
cro- and macroeconomic approaches, such as
pooled ordinary least square, propensity score
matching method, descriptive statistics, only
leading to aggregate results without clarifying the
mechanisms of impacts spreading in income distri-
bution. To give insight into such mechanisms and
the different linkages among accounts in an econ-
omy, the structural path analysis (SPA) is a useful
approach. SPA is a variant of multiplier decompo-
sition which provides a complete movement net-
work from the beginning to the end of an exoge-
nous shock. Compared to the two traditional mul-
tiplier decompositions proposed by Stone (1978)
and Pyatt and Round (1979), this method better il-
lustrates in detail the direction of the spread of ef-
fects along with their magnitude.

Defourny and Thorbecke (1984) were one
of the first to apply SPA to a Social Accounting
Matrix (SAM) database to explore the influence of
production activities on household groups. This
study adopted the 1968 SAM of South Korea, com-
posed of three accounts: production activities, the
factorial income distribution, and the income dis-
tribution among institutions (particularly among
household groups). The authors found different
interesting effects that economic sectors could

Ekonomika Regiona [Economy of Regions], 19(1), 2023

have on household income. For example, the me-
dium-sized farming households benefited more
from production increase than other size farms. In
every agricultural sector, the smaller-sized farms
received a higher proportion of global influence
directly transmitted from production expansion
in other agricultural sectors. The integration of
SPA and SAM in this research forms a potentially
useful tool to explore specifically how the policies
might affect the whole economic system.

A similar methodology was implemented by
Khan and Thorbecke (1989) based on the 1975
SAM of Indonesia to evaluate the macroeconomic
impacts of the step-by-step replacement of con-
ventional technologies by modern ones. The re-
search reaffirmed the usefulness of SPA in ad-
dressing policy issues in the economy, in particu-
lar, illustrating how income yielded by a specific
choice of technology is transmitted to specific fac-
tors and households. Also based on the SAM ap-
proach, Puttanapong and Sessomboon (2017)
used SPA to assess the contribution of agricultural
and food processing sectors to Thai economy. The
study revealed that among the examined sectors,
grain processing produces the largest impacts on
farming household income, mainly through indi-
rect paths.

One of the very few studies using SPA to exam-
ine how economic sectors may influence house-
hold income in Vietnam was conducted by Arndt
et al. (2012). This study employed the SAM frame-
work of Vietnam in 2003, questioning if the eco-
nomic accounts have significant roles in poverty
reduction. For that purpose, Arndt et al. (2012) fo-
cused on the income of poor households (or ru-
ral income) rather than all household groups in
the economy. SPA was used to specify the impact
channels that deliver income to rural households
from urban consumer demand and the two key
sectors: agriculture and construction. The results
showed that both of these sectors provided highly
important impact channels to rural household in-
come through the land, capital, and low-skilled la-
bour. A demand stimulus from urban households
also significantly benefited rural income through
the channels of food and agricultural sectors. That
was one of the reasons why major cities located
close to agricultural production zones could make
a crucial contribution to raise the income of these
farming areas. The study, therefore, concluded
that in the case of Vietnam, structural characteris-
tics of the economy can partly determine growth-
poverty relationships.

In this paper, we aim to solve the following re-
search questions: (1) How do production factors
and inter-industry linkages affect the income dis-
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tribution from economic sectors to the household
groups? (2) Which economic sectors play impor-
tant roles in improving income inequality, helping
to reduce poverty in Vietnam?

Based on those research questions, the pur-
pose of this study is to introduce the applicabil-
ity of SPA to determine the linkages between the
economic sectors and household income, which
has not been extensively studied in Vietnam. In
particular, this relationship is demonstrated in
the SAM model to emphasise the effect of pro-
duction activities on household income through
different impact propagation channels. This SPA
approach not only provides a more accurate un-
derstanding regarding which sectors have the
greatest impact on household income but also
clarifies the role of production factors and the
inter-industry linkages beneficial to it through
direct and indirect influences. Although there is
a large number of empirical studies on the link-
ages between sectors and household income,
there still exist some limitations regarding sec-
tor extents and research location which is mostly
at the regional level, and level of detail in sec-
tors and households by income. The novelty of
this research is adopting an SPA approach based
on SAM framework to quantify such linkages at
the national level with the involvement of all
the sectors in the economy. The findings of this
study enrich research literature on the relation-
ship between the economic sectors and house-
hold income, clarifying the role of the sectors in
developing countries (such as Vietnam) so as to
build the right economic growth strategies that
improve citizens’ well-being and poverty allevia-
tion under resource constraints.

The rest of the article is organised into three
sections. Section 2 describes the data and research
method. Section 3 discusses the empirical results.
Section 4 concludes the study and gives recom-
mendations arising from the analysis.

2. Research Methodology and Data

2.1. Structural Path Analysis

Hartono and Resosudarmo (2008) argued that
SAM is an important tool for analysing the im-
pact of economic policies on income distribution.
In particular, SAM is preferable thanks to its sim-
plicity, straightforwardness, especially when it
is used in conjunction with some other analyses,
such as SPA. The main purpose of the SAM mul-
tiplier is to examine the overall effects of an ex-
ogenous injection on each account. However, this
framework only shows the final result and is una-
ble to present the component effects propagating

through the accounts within the economic sys-
tem. Therefore, it is necessary to decompose the
SAM multiplier framework to clarify its nature.
According to Taylor expansion (Lenzen, 2003;
Lenzen, 2007; Oshita, 2012; Wood & Lenzen,
2009), formula of the SAM multiplier matrix can
be written as follows:

M=(I-A)"=I+A+A*+ A3+ A"+ ...
Or:

(D

X=(I-A)'F=
:(I+A+A2 +A3+A4+...)F:

(I+A; + Al + Al + Al +.)F =
i,j=1
=2 E+ Y AE Y A AL+
1 i

i,j=1 ik=1  j=

A S A S AF ..
k=1 j=1

i,I=1 =

2)

where X is the matrix of endogenous variable
(production activity, the factor of production, in-
stitutional groups: households); F is the matrix
of exogenous variable (the remaining accounts in
SAM); I is the identity matrix.

A is the coefficient matrix or the inter-indus-
try requirements matrix (Leontief, 1941; Miller
& Blair, 2019); United Nations?), calculated by
the proportion between intermediate inputs, or
income factor, or household income by sector
and the total output of that account. The matrix
M =(I - A)" is called the SAM-multiplier ma-
trix or Leontief inverse, presenting the total (di-
rect and indirect) effects of each account gener-
ated by the effect of one unit of exogenous shock
on the economy.

A"F can be decomposed into elements that ex-
press supply chains representing the income re-
quirements generated from the t™ production
layer. Each account requires intermediate input
induced by the final demand F, from the preceded
account. X is the sum of the income flows regener-
ated from the propagation of demand F. between
any two input and output poles (accounts) in the
economy. The larger the production layer, the
more poles (accounts) the effect spreads through.
According to Peters and Hertwich (2006), with n
endogenous accounts, the number of poles of each
production layer increases exponentially to nt*!.

At the zeroth production layer (t = 0), n poles
directly generate the amount of income F.

! United Nations. Statistical Division, & Social Affairs.
Statistics Division. (1999). Handbook of input-output table
compilation and analysis (No. 74). UN.
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At the first production layer (t = 1), n* poles
generate the amount of income A F. This ex-
pression shows that the impact is spreading from
jtoi.

At the second production layer (t = 2), n® poles
generate the amount of income A, A, F. This ex-
pression shows that the impact is spreading from
jtoktoi.

This process keeps proceeding in the same
way to the t" production layer. There is always a
certain number of paths between any two poles
in the economy. The calculation of the amount
of generated income across all paths can identify
the most important transmission paths in all of
the production layers. That is what SPA does to
add an extra degree of transparency in clarifying
the linkages among the actors in the economy in
general and between the economic sectors and
groups of households in particular. According
to Defourny and Thorbecke (1984), SPA meas-
ures three influences, including direct, total, and
global influence.

Direct Influence

The direct influence between any two poles de-
scribes only the income of the poles in the ele-
mentary path.

I°

o, 3)

) :a/. ...a

n mi*

Total Influence
An exogenous effect propagated through the
poles located on any given path can be amplified
by the effects of adjacent feedback circuits. All of
these effects originate from a certain pole and end
at the same pole. The total influence is defined as
the sum of the direct and indirect effects gener-
ated during the propagation of the influence over
the poles located on that path and measured using

the following formula:
I’

(i)

=1° .M,

oM, @
where M, is called the path multiplier. This value
is always greater than 1. It equals to 1 only when
the path has no adjacent circuit and then I T(H,) =
_ 71D

()

Global Influence

Global influence measures the total influence
of all the paths between the poles j and i and can

be decomposed as follows:
14 14
G T . D
I(i%/‘) - le(i»i)p - zll(i»i)PMD :
p= p=

Global influence is also the magnitude of the
SAM-multiplier framework. That is why the SAM-
multiplier matrix is also called the matrix of global
influence.

()
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2.2. Data Sources

The database used in this study is Vietnam
SAM (VSAM) 2016, which is built by the authors
based on CIEM’s method (method promoted by
Central Institute for Economic Management).
Each account is measured in Vietnamese cur-
rency (VND).

Micro SAM is built based on detailing the ac-
counts in macro VSAM 2016 as follows:

— Production activities and Goods and
services are detailed into 25 sectors: Cl1
(Agriculture), C2 (Forestry), C3 (Wood and wood
products), C4 (Fisheries), C5 (Coal, crude oil, and
natural gas), C6 (Ores and minerals), C7 (Food
and beverages), C8 (Textiles and garments), C9
(Footwear), C10 (Paper and paper products), C11
(Petroleum and chemical products), C12 (Non-
metallic mineral products), C13 (Metals and
metal products), C14 (Computers, electronic
products, and components), C15 (Machines,
equipment, tools, spare parts, and components),
C16 (Other goods), C17 (Distribution of electric-
ity, gas, water, and utilities), C18 (Construction),
C19 (Retail and wholesale), C20 (Hotel and ca-
tering services), C21 (Transportation), C22
(Financial services and business), C23 (Public
Administration), C24 (Education and Health),
C25 (Other Services).

— Households are detailed into 10 groups
(Table 1) classified by area and income quin-
tile (urban: income increases from H1 to H5; ru-
ral: income increases from H6 to H10). Each group
accounts for 20 % of households in each area.
Household income is the total income from fac-
tors of production (capital and labour), govern-
ment aid, and remittances from abroad accord-
ing to 2016 VHLSS (Vietnam Household Living
Standard Survey) data.

— Factors of production consist of capital (C)
and 06 types of labour (Table 2) classified by re-
gion (urban: from L1 to L3; rural: from L4 to L6)
and education level.

Table 1
Classification of household groups
Type of household group | Area | Household group
H1 Group 1
H2 Group 2
H3 Urban Group 3
H4 Group 4
H5 Group 5
H6 Group 1
H7 Group 2
HS8 Rural Group 3
H9 Group 4
H10 Group 5
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Table 2
Classification of labour
Type of Labour | Area Labour skill
Upper secondary education
L1 .
and higher
L2 Urban | Lower secondary education
Pre-primary and primary
L3 .
education
Upper secondary education
L4 .
and higher
L5 Rural |Lower secondary education
Pre-primary and primary
L6 .
education

— Government and foreign transfers are de-
tailed into household groups in proportion to the
transfer rate determined in the 2016 VHLSS data.

3. The Empirical Results

3.1. The Reality of Income Inequality in Vietnam
and the Role of Production Factors
in Income Generation

According to the GSO, Vietnam’s Gini index did
not change much in the period 2002-2018, rang-
ing from 0.42 to 0.43 (Fig. 1). Although this index
shows that Vietnam is currently above the safe
threshold, it is noteworthy that the Gini index of
rural areas tends to increase and has recently been
higher than that of urban areas.

In addition, while the disparity in per capita in-
come between the richest and the poorest house-
holds in urban areas is decreasing, the disparity in
rural areas and the whole country is on the rise
(Fig. 2). This poses a risk of income inequality that
may occur as the country develops.

The causes of income differences primarily
arise from assets and labour. According to the re-

05 ~
0,45

sults calculated from VSAM 2016, 88.9 % of the
household income is derived from capital and la-
bour. Table 3 shows that these factors contribute
differently to the income of different household
groups. For example, in urban areas, high-skilled
labour (L1) is the greatest contributor to most of
the income groups (H2 to H5), while low-skilled
labour (L3) contributes the most to the lowest in-
come households (H1). Meanwhile, in rural areas,
high-skilled labour (L4) contributes significantly
to the two highest income groups only (H9 and
H10), while low-skilled labour (L6) plays a promi-
nent role in income generating for the other three
groups (H6 to HS).

The contribution of capital (C) to the income
of different household groups is also uneven. The
highest proportion in urban areas is observed in
the highest-income households (H5), while it is
the lowest-income group (H6) that receives the
largest contribution from the capital in rural ar-
eas. Notably, the capital contribution propor-

Table 3
Percentage of the contribution of capital and labour to
household income

L1 L2 L3 C

H1 231 | 266 | 37.9 | 124

Ut H2 39.4 | 225 | 266 | 11.5

roan e 483 19.7 17.5 14.5
areas

H4 598 | 1.1 7.9 213

H5 62.6 5.4 3.3 28.7

L4 L5 L6 C

H6 74 217 | 395 | 314

Rusal H7 127 | 233 | 365 | 275

ura HS 215 240 | 272 27.3
areas

H9 330 | 21.8 | 220 | 25.1

HI0 | 418 | 174 | 143 | 265

Source: The authors’ calculation from VSAM 2016 data.

- e» -
e00c00c0c0c0c000c00c0?

04 ~

0,35 ~
0,3 -+
0,25 -
0,2 +
0,15 ~
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2002 2004 2006 2008 2010
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Fig. 1. Gini coefficient of the whole country, urban areas, and rural areas. Source: GSO (General Statistics Office (GSO). Income
distribution inequality coefficient (Gini coefficient). Retrieved from: https.//www.gso.gov.vn/px-web 2/?pxid=V1135&theme=Y%20
t%E1 %BA%BF%2C%20v%C4 %83n%20h%C3 %B3a%20v%C3 %A0 %20 %C4 %9 %ET %BB%9Di%20s%E1 %BB%91ng (Date of
access: 22.05.2021))
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Fig. 2. The difference in monthly income per capita between the richest quintile and the poorest quintile.

Source: The authors’ calculation from GSO data (General Statistics Office (GSO). Per capita income per month at current
prices by 5 income groups, by urban and rural areas, by gender of household head, and by region. Retrieved from: https.//
WWWw.gso.gov.vn/px-web-2/?pxid=V1130&theme=Y%20t%E1 %BA%BF%2C%20v%C4 %83n%20h%C3 %B3a%20
v9%C3 %A0 %20 %C4 %91 %ET %BB%9Di%20s%E1 %BB%91ng (Date of access: 22.05.2021))

tion to income in rural areas is remarkably higher
than in urban areas, except for the highest income
groups (H5 and H10). It is evident that the capi-
tal factor plays a significant role in income gen-
eration in rural areas, especially for low-income
households.

3.2. SAM-Based Multiplier Analysis

The result in Table 4 shows the variation in
household income induced by a unit change in
the economic output from a policy adjustment,
such as demand stimulation in consumption. Of
the sectors, Forestry (C2), Public Administration
(C23), Retail and wholesale (C19), and Wood
and wood products (C3) are predicted to gener-
ate the largest income for the household groups
once such a change occurs. They are followed by
Distribution of electricity, gas, water, and utili-
ties (C17), Education and Health (C24), Fisheries
(C4), Agriculture (C1), Financial services and busi-
ness (C22), Construction (C18), and Food and bev-
erages (C7) generating the medium amount, while
the remaining sectors are likely to provide rela-
tively low household income.

The influences of the economic sectors on
household income in each region are dissimilar.
Public Administration (C23), Retail and whole-
sale (C19), Distribution of electricity, gas, water,
and utilities (C17), Financial services and busi-
ness (C22), Forestry (C2), Hotel and catering ser-
vices (C20) are likely to generate the most consid-
erable income for the households in urban areas.
Meanwhile, in rural areas, household income is
likely to be improved under the impact of Forestry
(C2), Public Administration (C23), Wood and wood
products (C3), Agriculture (C1), Retail, and whole-
sale (C19), and Fisheries (C4).
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Household income arisen from the economic
sectors increases successively from H1 to H5 in
both urban and rural areas when the sectors ex-
pand due to policy changes. It is worth noting that
all of the agricultural sectors (Agriculture (C1),
Forestry (C2), and Fisheries (C4)) generate higher
income for rural household groups than for the
urban ones. Coal, crude oil and natural gas (C5),
Ores and minerals (C6), Paper and paper products
(C10), and Other goods (C16) produce a greater
amount of income for the highest income house-
holds in urban areas (H5) compared to rural areas
(H10). Similarly, Coal, crude oil, and natural gas
(C5) produces larger income for the urban mid-
dle income groups than for those in the farmland.
All the highest income households in urban ar-
eas earn more from services sectors (from C17 to
C25) than those in rural areas. Also, Distribution
of electricity, gas, water, and utilities (C17), Retail
and wholesale (C19), Transportation (C21), and
Financial services and business (C22) generate
higher income for the middle-income group in ur-
ban areas (H3) than for the counterpart in rural ar-
eas (HS).

When considering separately the impacts of
economic sectors on each household group in each
region, it is interesting to note that the income of
the poor quintiles in both urban (H1 and H2) and
rural areas (H6 and H7) are affected significantly
by agricultural sectors (Forestry (C2) and Fisheries
(C4) in urban areas, Agriculture (C1), Forestry
(C2) and Fisheries (C4) in rural area). Retail and
wholesale (C19) sector also generates a promi-
nent amount of income for the poorest group in
urban areas (H1). However, its impact on the low-
est income quintile in rural areas (H6) is relatively
modest.
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Table 4

SAM-based multiplier analysis of sector and household group accounts

Total Total urban | Total rural
H1 H2 | H3 | H4 | H5 | H6 | H7 | H8 | H9 | H10 | household | household | household
income income income
C1 | 0.01 | 0.03 | 0.05 | 0.07 | 0.11 | 0.04 | 0.08 | 0.10 | 0.12 | 0.13 0.74 0.26 0.48
C2 | 0.02 | 0.05 | 0.07 | 0.09 | 0.15 | 0.06 | 0.13 | 0.16 | 0.20 | 0.21 1.14 0.37 0.77
C3 | 0.02 | 0.04 | 0.06 | 0.08 | 0.12 | 0.04 | 0.08 | 0.11 | 0.14 | 0.14 0.83 0.32 0.51
C4 | 0.02 | 0.04 | 0.06 | 0.07 | 0.11 | 0.04 | 0.07 | 0.09 | 0.12 | 0.12 0.75 0.30 0.44
C5 | 0.01 | 0.03 | 0.06 | 0.10 | 0.17 | 0.02 | 0.05 | 0.06 | 0.08 | 0.09 0.66 0.36 0.30
Cé6 | 0.01 | 0.02 | 0.04 | 0.06 | 0.09 | 0.02 | 0.03 | 0.04 | 0.06 | 0.07 0.44 0.22 0.23
C7 | 0.01 | 0.03 | 0.05 | 0.07 | 0.12 | 0.03 | 0.07 | 0.09 | 0.11 | 0.12 0.70 0.29 0.42
C8 | 0.01 | 0.02 | 0.04 | 0.05 | 0.09 | 0.02 | 0.04 | 0.06 | 0.08 | 0.09 0.49 0.21 0.28
C9 | 0.01 | 0.03 | 0.05 | 0.07 | 0.11 | 0.03 | 0.06 | 0.08 | 0.11 | 0.12 0.68 0.27 0.41
C10 | 0.01 | 0.03 | 0.05 | 0.07 | 0.12 | 0.02 | 0.04 | 0.06 | 0.08 | 0.09 0.58 0.29 0.30
C11 | 0.01 | 0.02 | 0.03 | 0.05 | 0.09 | 0.01 | 0.03 | 0.04 | 0.06 | 0.07 0.40 0.20 0.21
C12 | 0.01 | 0.03 | 0.06 | 0.08 | 0.14 | 0.03 | 0.05 | 0.07 | 0.10 | 0.12 0.69 0.32 0.37
C13 | 0.01 | 0.02 | 0.03 | 0.04 | 0.07 | 0.01 | 0.03 | 0.04 | 0.05 | 0.06 0.37 0.17 0.20
C14 | 0.01 | 0.01 | 0.02 | 0.03 | 0.05 | 0.01 | 0.02 | 0.03 | 0.04 | 0.05 0.27 0.12 0.15
C15 | 0.00 | 0.01 | 0.01 | 0.02 | 0.04 | 0.01 | 0.01 | 0.02 | 0.03 | 0.03 0.18 0.08 0.10
Cl6 | 0.01 | 0.02 | 0.02 | 0.04 | 0.06 | 0.01 | 0.02 | 0.03 | 0.04 | 0.05 0.30 0.14 0.16
C17 | 0.01 | 0.04 | 0.06 | 0.10 | 0.19 | 0.03 | 0.06 | 0.08 | 0.10 | 0.13 0.79 0.40 0.39
C18 | 0.01 | 0.04 | 0.06 | 0.08 | 0.13 | 0.03 | 0.06 | 0.08 | 0.11 | 0.12 0.72 0.31 0.41
C19 | 0.02 | 0.05| 0.09 | 0.12 | 0.21 | 0.03 | 0.07 | 0.09 | 0.12 | 0.15 0.95 0.49 0.46
C20 | 0.01 | 0.03 | 0.05 | 0.08 | 0.14 | 0.02 | 0.04 | 0.06 | 0.08 | 0.09 0.60 0.31 0.30
C21 | 0.01 | 0.03 | 0.06 | 0.08 | 0.14 | 0.02 | 0.04 | 0.06 | 0.08 | 0.10 0.61 0.32 0.29
C22 | 0.01 | 0.04 | 0.07 | 0.10 | 0.17 | 0.02 | 0.05 | 0.07 | 0.09 | 0.11 0.72 0.39 0.33
C23 | 0.02 | 0.05| 0.08 | 0.13 | 0.23 | 0.03 | 0.06 | 0.10 | 0.14 | 0.18 1.02 0.51 0.52
C24 | 0.01 | 0.04 | 0.06 | 0.10 | 0.17 | 0.02 | 0.05 | 0.08 | 0.12 | 0.15 0.78 0.37 0.42
C25 | 0.02 | 0.04 | 0.07 | 0.09 | 0.14 | 0.03 | 0.06 | 0.08 | 0.10 | 0.12 0.74 0.36 0.38

Source: The authors’ calculation from VSAM 2016 data.

Figure 3 shows the disparity of income multi-
plier between the poorest and the richest quin-
tiles generated by the economic sectors. This dis-
parity in rural areas is lower than in urban ones.
Thus, when there is an increase in production, the
income gap in rural areas can be shortened more
than that in urban areas. The lowest income mul-
tiplier difference in rural areas (3.3) is induced by
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Forestry (C2) and Fisheries (C4), while Fisheries
(C4) and Wood and wood products (C3) cause the
lowest differences in urban areas, which are 6.4
and 6.7, respectively.

3.3. Structural Path Analysis

In fact, there is a multitude of paths passing
through the starting pole (economic sector) to the
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Fig. 3. Income multiplier difference between the richest quintile and the poorest quintile of the whole country, urban areas, and
rural areas. Source: The authors’ calculation from the data of Table 4
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end pole (household group). The more poles the
path passes, the smaller total effect is obtained.
This study focuses on the paths with the total ef-
fect accounting for at least 8 % of the global effect,
sufficiently reflecting important linkages between
economic sectors and household income.

The analytical results show that 39 % of
global effects is spread from the economic sec-
tors to the household groups through 513 ma-
jor paths. Of these effects, 38 % is directly trans-
mitted by factors of production. The rest 1 % is
spread indirectly through another economic
sector, which creates inter-industry linkages.
The presence of a pole on the selected paths re-
veals its key role in impact propagation com-
pared to the other poles. Therefore, the inter-in-
dustry linkages imply that the direct effects are
sometimes more significant than the indirect
ones in impact transmission.

Based on the results of the SAM multiplier
analysis, this study selects and focuses on analys-
ing the paths of the key sectors in agriculture, in-
dustry, and services which have the greatest im-
pact on the income of each type of the household

group.
Agricultural Sectors (C1, C2, and C4)

The results in Figure 4 show that L3 and L6
mainly appear on the selected paths of agricul-
tural sectors. This implies the important role of
the low-skilled labours in income generating for
the household groups in these sectors, especially
in rural areas. The appearance of the labour poles
in most of the sectors in these areas shows that la-
bour is the principal factor generating income for
the household groups. This finding reveals a rel-
atively high degree of labour intensity of these
sectors.

The capital factor and a small percentage of la-
bour with high-skilled levels play a material role
in improving household income in urban areas.
The capital of Fisheries (C4) has a greater influ-
ence on income of the rich group (H4 and H5). In
Forestry (C2), the income of household groups de-
pends on high-skilled labour (L1). The appearance
of the L1 pole on the paths with the total effect
increasing from 18 % to 26 % from H3 to H5 (C2.
L1.H3 — % It/Ig=18 %, C2.L1.H4 — % It/Ig =24 %,
C2.L1.H5 — % It/Ig = 26 %) reveals that the influ-
ence of high-skilled labour on income is propor-
tional to the household income level. As a rule,
higher-skilled labour groups are likely to generate
a higher amount of income.

Table 5 demonstrates that the most influen-
tial paths in the agricultural sectors in both areas
belong to Forestry (C2), which are C2.L1.H5 and
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C2.L6.H9 with the corresponding captured total
effects of 0.038 and 0.068. For low-income house-
holds in rural areas (H6 and H7), the paths with the
most significant impact on income also originate
from this sector, namely C2.L6.H6 and C2.L6.H7,
with the captured total effects of 0.032 and 0.061,
respectively. However, for the low-income house-
hold groups in urban areas (H1 and H2), the paths
of Fisheries (C4), including C4.L3.H1 and C4.L3.
H2, are the ones having the most significant im-
pact on household income with the captured to-
tal effects of 0.007 and 0.013, respectively. In ad-
dition, selected paths such as C4.L6.H6 and C4.L6.
H?7 are also noticeable as they are likely to gener-
ate the lowest income gap, which helps reduce in-
come inequality.

Industrial Sectors (C3, C5, and C9)

Household income in urban areas is substan-
tially generated by the high-skilled labour (L1) of
Coal, crude oil, and natural gas (C5). Notably, the
influence of the high-skilled labour (L1) is directly
proportional to the income level of the household
groups. Meanwhile, in rural areas, the capital fac-
tor (C) has a huge impact on household income in
this sector, which is considered a capital intensive
industry.

The industries such as Wood and wood prod-
ucts (C3), Footwear (C9) affect household income
through labour from low to high skill levels, cor-
responding to the income level of the household
groups. These sectors are labour-intensive, which
means their capital factor (C) has a negligible im-
pact on household income. Linkages C3-C2 il-
lustrate the strong inter-industry relationships
of these sectors in indirect impact transmission
from Wood and wood products (C3) to household
income (Fig. 5).

The results of the SPA analysis in Table 5 also
present the paths having significant effects on
the household income of Wood and wood prod-
ucts (C3) with the captured total effect of 0.011
(C3.L3.H3, C3.L1.H5, C3.C2.L1.H5) in urban ar-
eas and 0.019 (C3.L5.H9) in rural areas. It is worth
noting that SPA helps to unravel the most influ-
ential paths in this sector, such as C5.L1.H5 and
C5.C.H10 with the captured total effects of 0.079
and 0.026, respectively. However, this sector does
not show the crucial impact on household in-
come according to the results of the SAM-based
multiplier analysis. For low-income households
(H1, H2, H6, and H7), the paths such as C3.L3.H1,
C5.L1.H2, C5.C.H6, and C9.L6.H7 have a signifi-
cant influence on their income with the captured
total effects of 0.005, 0.013, 0.007, and 0.013,
respectively.
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Table 5
Global influence, captured direct and total influence, and path multiplier by the selected largest impacts in the
agriculture, industry, and service sectors

Global Captured direct - Captured total o
Paths influence influence (Id) Path multiplier influence (It) % It/lg
C4.L3.H1 0.018 0.005 1.339 0.007 40.016
C3.L3.H1 0.018 0.003 2.155 0.005 30.002
C19.L3.H1 0.020 0.004 1.142 0.005 22.838
C4.L3.H2 0.040 0.010 1.356 0.013 32.451
C3.L3.H2 0.042 0.005 2.184 0.010 23.751
C5.L1.H2 0.033 0.009 1.383 0.013 38.648
C23.L1.H2 0.049 0.016 1.179 0.019 38.232
C4.L3.H3 0.058 0.010 1.379 0.014 24.199
C5.L1.H3 0.058 0.018 1.390 0.025 43.357
C23.L1.H3 0.084 0.031 1.185 0.037 43.833
C2.L1.H4 0.092 0.013 1.691 0.022 23.811
C5.L1.H4 0.095 0.032 1.390 0.045 47.597
C23.L1.H4 0.132 0.056 1.186 0.066 50.014
C2.L1.H5 0.147 0.023 1.708 0.038 26.103
C5.L1.H5 0.167 0.057 1.403 0.079 47.528
C19.L1.H5 0.206 0.066 1.268 0.084 40.672
C2.L6.H6 0.064 0.020 1.567 0.032 49.766
C4.L6.H6 0.037 0.009 1.395 0.013 34.112
C5.C.Hé6 0.022 0.005 1.366 0.007 30.533
C17.C.H6 0.029 0.011 1.242 0.014 49.360
C2.L6.H7 0.130 0.039 1.586 0.061 47.112
C4.L6.H7 0.074 0.017 1.411 0.024 32.727
C9.L6.H7 0.062 0.010 1.266 0.013 21.096
C17.C.H7 0.057 0.020 1.259 0.026 45.590
C2.L6.H8 0.161 0.039 1.604 0.062 38.460
C5.C.HS8 0.061 0.012 1.395 0.017 27.346
C17.C.H8 0.078 0.027 1.269 0.035 44.525
C2.L6.H9 0.204 0.042 1.631 0.068 33.468
C3.L5.H9 0.135 0.008 2.299 0.019 14.084
C23.L4.H9 0.144 0.051 1.147 0.059 40.924
C2.L6.H10 0.211 0.031 1.650 0.052 24.592
C5.C.H10 0.093 0.018 1.419 0.026 27.538
C19.L4.H10 0.147 0.030 1.227 0.037 25.397

Source: The authors’ calculation from VSAM 2016 data.
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Fig. 4. The paths selected from SPA analysis in agricultural sectors (The width of the lines represents the repetition of the linkages
between two accounts in the selected paths). Source: The authors’ calculation from VSAM 2016 data
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Fig. 6. The paths selected from SPA analysis in service sectors. Source: The authors’ calculation from VSAM 2016 data

Service Sectors (C17, C19, C20, C22, and C23)

The analysis results from Figure 6 clarify that
the high-skilled labour and the capital of the ser-
vice sectors have an immense influence on house-
hold income. The low-skilled labour in some in-
dustries such as Retail and wholesale (C19) and
Public Administration (C23) has a significant in-
fluence on the poor household income in urban
areas (H1). While the urban household income
is affected by the high-skilled labour, the capi-
tal factor has a considerable influence on the ru-
ral household income, especially the household
groups that have middle- and low-income levels
(H6, H7, and HS).

Distribution of electricity, gas, water, and util-
ities (C17) is considered capital-intensive, espe-
cially in rural areas. The captured total effect of
the selected paths of this sector having the cap-
ital factor (C) is quite enormous, ranging from
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39 % to49 % (C17.C.H6 — % It/Ig =49 %; C17.C.H7
— % It/Ig = 46 %; C17.C.H8 — % It/Ig = 45 %;
C17.C.H9 — % It/Ig = 39 %; C17.C.H10 — % It/Ig =
=42 %).

Table 5 shows that the paths with the most
considerable total impact on household income in
the service sector belong to Public administration
(C23), such as C23.L1.H5 and C23.L4.H10, with the
captured total effect of 0.116 and 0.086, respec-
tively. The paths having the greatest impact on
household income in C19 are C19.L1.H5 and C19.
L4.H10, with the captured total effects of 0.084
and 0.037, respectively. For low-income household
groups (H1, H2, H6, and H7), the paths having sig-
nificant impact on household income include C19.
L3.H1, C23.L1.H2, C17.C.H6, C17.C.H7, with the
total effects of 0.005, 0.019, 0.014, 0.026, respec-
tively. Although the paths of Distribution of elec-
tricity, gas, water, and utilities (C17) are selected
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when applying SPA, this sector shows a negligible
effect on the household income according to the
SAM multiplier analysis.

4. Conclusion

Today, a sustainable economic development
strategy in terms of income distribution is one of
the urgent requirements in Vietnam because the
country must maintain a growth rate to escape
poverty. However, Vietnam’s capacity for sus-
tainable development may be limited due to the
risks regarding income inequality, leading to dis-
parities in education levels and living standards.
These risks cause many consequences related to
economic development results as well as problems
of social welfare and evils.

The main cause of income disparity is the un-
equal impact of the economic sectors on house-
hold income through the factors of production
such as capital and labour. The results of the SPA
analysis underline that labour skills are directly
proportional to household income. In particular,
the level of labour skill in the industrial and ser-
vice sectors is higher than in the agricultural ones.
Therefore, labour income from these two sectors
is larger than that of agriculture. The presence
of L poles on the selected paths also implies the
potential to attract employees of some economic
sectors. The labour intensity of the sectors such
as Agriculture (C1), Forestry (C2), Wood and wood
products (C3), Fisheries (C4), Footwear (C9) in ru-
ral areas is much higher than in urban ones. In or-
der to shorten the income distances among the
household groups in both areas, it is essential to
improve labour skills, especially in the country-
side, by innovating investment mechanisms and
training human resources with advanced tech-
nology and professional skills. It is noticeable
that Forestry (C2) and Wood and wood products
(C3) are likely to provide large income for house-
hold groups. Hence, economic policies should fo-
cus on attracting and shifting the workforce from
Agriculture (C1), Fisheries (C4), and Footwear (C9)
as well as stimulating consumption and invest-
ment in these two areas to create more job op-
portunities and raise income for the household
groups. Once the poor household income is sig-
nificantly improved, the income gap between the
poor and the rich households will be narrowed,
thereby reducing the risk of inequality.

Although the rate of capital income of the
household groups is much lower than labour in-
come, the capital factor is also crucial in gener-
ating household income. It is clear that most of
the paths selected from the high-income house-
hold groups witness the appearance of the capi-

tal factor. In particular, the role of the capital fac-
tor in rural areas is more significant than that in
urban areas, as proved through the greater capi-
tal income. To ensure capital for production activ-
ities, capital support policies and credit policies
should be formulated to facilitate loan access for
households. In addition, strengthening the coop-
eration with foreign investors is absolutely impor-
tant to attract financing for the production stages,
increase added value of products, and reinforce
national competitiveness. Such policies are par-
ticularly meaningful to the capital-intensive sec-
tors such as Coal, crude oil, and natural gas (C5)
and Distribution of electricity, gas, water, and util-
ities (C17).

The paths selected in Tables 5 also empha-
sise the vital role in income generating of some
economic sectors not belonging to the critical in-
dustry groups from the results of the SAM multi-
plier analysis, such as Fisheries (C4), Coal, crude
oil, and natural gas (C5), Distribution of electric-
ity, gas, water, and utilities (C17), Footwear (C9).
Therefore, when planning economic strategies,
the policymakers should pay attention to these
sectors as well as support the labour and capital
factors to ensure that household income reaches
the best level, especially for low-income groups in
limited resource conditions.

One other advantage of the SPA method is the
clarification of indirect effects through inter-in-
dustry link on the selected paths such as C3.C2.
L1.H5. This finding emphasises that the product
of one economic sector used as input for another
is sometimes more influential in the income dis-
tribution process than the product produced by
that sector itself. Therefore, any policy promot-
ing the development of one sector is likely to
spur the development of many other related sec-
tors. These inter-industry relationships some-
times create significant income for the house-
hold groups. This is the basis for building welfare
policies associated with the development of the
economic sectors. In particular, special atten-
tion should be paid to developing sectors to pro-
vide input materials for other sectors in accord-
ance with the economic development strategy in
proper periods.

In summary, the study provides empirical evi-
dence onthe effects of production factorsinincome
distribution from economic sectors to household
groups. Based on selected paths, research results
discovered the economic sectors having a signifi-
cant influence on the income of household groups,
such as Forestry (C2), Wood and wood products
(C3), Fisheries (C4), Coal, crude oil, and natural
gas (C5), Footwear (C9), Distribution of electricity,
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gas, water, and utilities (C17), Retail and whole-
sale (C19), Public Administration (C23). These
sectors are also capable of improving income for
poor household groups in both urban and rural ar-
eas, helping to narrow the income gap of house-
hold groups as well as contribute to poverty alle-
viation in Vietnam. In comparison with the stud-
ies of Defourny and Thorbecke (1984) and Arndt
et al. (2012), our study is more detailed in terms of
economic sectors, labour groups, and households.
Besides, with a large research scale at the national
level with 25 economic sectors, we discover the
trends of income distribution concerning the cap-
ital factor and the labour factor, clarify capital-in-
tensive and labour-intensive characteristics of the
economic sectors, uncover the paths that have

the greatest influence on the household income
as well as the paths with the greatest impacts on
low-income households, and the paths narrow-
ing the income gap between the household groups
for poverty alleviation. Based on these findings,
the lawmakers may develop necessary policies to
create employment and support income improve-
ment for poor households which are unable to
sustain economic shocks in an economy with re-
source limitation. Besides, the research affirms
that economic growth and development achieve-
ments can spread to poor household groups. That
conclusion can be the basis to guarantee social
equity, shorten the gap between the rich and the
poor, improve welfare, and create positive impacts
on socio-economic development.
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