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Abstract

This paper investigates the empirical relationship between the establishment of industrial
zones and labor outcomes in Vietnam, focusing on variables such as local income inequal-
ity, levels of household annual income and expenditure per capita, hourly wages, and share
of labor income. Using commune-level panel data constructed from Vietnam’s national
household survey dataset and a staggered event estimation strategy, the establishment
of IZs leads to an increase in individual wage inequality, especially for women; a slight
increase in hourly wages and share of labor income, but a decrease in expenditure per
capita and rising house value. Policies ensuring fair wages and access to essential ameni-
ties, social safety net programs to assist vulnerable workers and reduce income disparities,

and regulations to support female workers are recommended.

Keywords: [Industrial Zones, Labor Outcomes, Income Inequality, Labor Laws, Living

Standards
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1 Introduction

Ho Chi Minh’s thoughts on Vietnam’s development trajectory stated that increasing
production and productivity must be strongly associated with the advancement of the
people’s welfare and living standards, which in turn encourages labor participation and
sustained development (Ho, 1947). Therefore, the Vietnamese central government places
great emphasis on achieving economic growth while simultaneously addressing social eq-
uity and promoting welfare advancement (Central Committee of the Communist Party of
Vietnam, 2008). As one of the main policy arms of a manufacturing-led growth strategy,
the development of multiple industrial zones (IZs) throughout the country is expected to
promote industrial development, attract foreign investment, and stimulate job creation
(Central Committee of the Communist Party of Vietnam, 1997). As of the end of 2021,
397 1Zs have been established in 61 out of 63 provinces, among which 291 1Zs have been
put into operation, and 106 IZs are under construction (MPIEI, 2021).

The effects of 1Zs on local economies are generally ambiguous. On the one hand, they
have attracted foreign investment and technology, as well as domestic enterprises, and
have contributed to the structural transformation of the Vietnamese economy, increasing
export-import turnover, and thereby creating employment opportunities. On the other
hand, though, the development of IZs led to the loss of productive agricultural land,
low pay, and poor working conditions for industrial workers, who generate a significant
portion of GDPE]. Labor organizations and public agencies have raised concerns regard-
ing the pressing issues of unmet livable wages (IWTUﬁ, 2018, 2022; Oxfam, 2019), lack
of social infrastructure and recreational support for workers in 1Zs (MCSTH & VGCIE],
2021). Then, public policies ensuring workers’ livelihood, are of foremost importance and
directly impact Vietnam’s equitable and sustainable development. Understanding the re-

lationship between the establishment of IZs on local income dynamics and labor outcomes

IMinistry of Planning and Investment

2According to Vietnam National Union of Workers in Industry and Trade (2017), 15 million workers
nationwide account for only about 33% of the total labor force and 17% of the country’s population, but
they contribute more than 60% of the GDP and more than 70% of the state budget.

3Institute for Workers and Trade Union

4Ministry of Culture, Sports and Tourism

5Vietnam General Confederation of Labour
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is central to the policy question of how to channel better regulations and supervision of
[Zs” operations and effectively support disadvantaged groups while promoting industrial
growth.

In my thesis, I examine the impact of establishing an industrial zone (IZ) on local
income dynamics and labor outcomes at the commune level in Vietnam. I use panel data
on local characteristics for 6 years from 2010 to 2020 with a 2-year interval, construct-
ing from the Vietnam Household Living Standard Survey (VHLSS). First, I construct a
commune-level dataset from household and individual survey data, containing data on
local income dynamics and labor outcomes at the commune level in Vietnam, focusing
on outcomes such as income inequality, average household income and expenditure per
capita, average hourly wages, house value, and share of labor incomeﬂ (using household
weights for the aggregation). Second, I employ web scraping techniques to gather data
on 17Zs’ addresses, years of establishment, and total areas, and define “treatment” (i.e., IZ
establishment) at the commune-level.

To identify the impact of IZ establishment on local labor outcomes, my empirical
strategy is a staggered event study design, exploiting the heterogeneity in treatment timing
of 1Z establishment in a commune, in which I first employ propensity score matching for
selecting a comparable control group. For estimating the propensity score, I use variables
such as the area of the communes (in squared kilometers), number of villages, residing
households and individuals, number of emigrants and immigrants, main ethnicity, region,
whether they are in a remote location, and infrastructural development leve]ﬂ For this
identification strategy to work, it has to be the case that the treatment and control groups
are nearly identical or have a parallel trend in outcomes prior to the treatment. In other
words, there would be no differences in outcomes for these two groups in the absence of
treatment.

My main results are the following: First, in the short- and medium-term, i.e. up to 15-
17 years after, IZ establishment has a slightly negative impact on household expenditure

per capita. Second, in the short- and medium-term, IZ establishment has a positive impact

6See detail variable description in Section 4.1.1
"See detail variable description in Section 4.1.3
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on average individual hourly wages but accompanied by an increase in wage inequality.
Third, in the long run, from 17-20 years onward, [Z establishment leads to higher housing
prices, lower household income inequality, and higher household expenditure. Some of my
results confirm existing findings, such as increases in housing prices, and rising individual
income inequality.

In what follows, in Section 2 I overview the background and institutional settings re-
lated to the development of industrial zones (IZs) in Vietnam, the process of establishing
[Zs, the current institutional framework surrounding them, and the socioeconomic chal-
lenges and discussions regarding their operations. The Decree 36/CP issued in 1997, on
Regulations on industrial zones, export processing zones, and high-tech zones has placed
[Zs development as a key policy instrument in Vietnam’s industrialization strategy. The
implementation of Decree 36/CP resulted in a significant increase in the number of 1Zs,
as it provided local governments with incentives and legal mechanisms to attract invest-
ment toward these zones. These incentives included fiscal benefits, favorable loans, and
subsidies for infrastructure construction. IZs have attracted both foreign and domestic
investment, contributing to advanced technology and economic transformation. However,
they also brought negative consequences such as loss of agricultural land, low wages,
and poor working conditions. Labor organizations have raised concerns and called for
improved policies for workers.

In Section 3, I review the related literature exploring the impact of 1Zs on socioeco-
nomic outcomes in other countries, and relevant studies on the impact of IZs in Vietnam.
In general, the scholarship on IZs’ relationship with labor outcomes has mixed findings.
Some empirical results suggest that 1Zs/industrial clusters increase employment and en-
trepreneur probability (as in Italy - De Blasio & Di Addario, 2005), promote regional
economic growth and rural household income, reduce the poverty rate (as in China - Guo,
Jing, Xu, & Yang, 2020, 2022; Park, Shen, & Chen, 2022), and lead to a somewhat de-
crease in inequality (as in Cambodia - Brussevich, 2020). However, 1Zs have also been
found to decrease job mobility for white-collar workers (as in Italy - De Blasio & Di Ad-

dario, 2005), to increase inequality across occupations and regions (as in China - Guo,
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Jing, Xu, & Yang, 2020, 2022; Park, Shen, & Chen, 2022), and to unchanged wages but
to increase land values (as in Cambodia - Brussevich, 2020). Regarding literature specific
to 1Zs/industrial clusters in Vietnam, most research focuses on their spatial patterns,
management, roles in FDI attraction, and contribution to regional and national poverty
reduction (e.g., Nguyen & Tien, 2021; Do et al., 2020; Viet & Thao, 2013). There are
some field and qualitative studies investigating health and working conditions of factory
workers in some particular 1Zs (Pham et al., 2019; Nguyen et al., 2020), but to date,
there has not been a study that empirically estimates the impacts of 1Zs on local income
dynamics and labor outcomes.

In Section 4, I describe the data source and discuss in detail how I construct variables
and measurements used in this thesis. First, I construct commune-level panel data using
six waves of household and individual survey data components from the VHLSS (2010-
2020, with a 2 year-interval) and extract variables from the commune components of the
surveys. Apart from aggregated data, all averaged variables are weighted means using
household statistical weights, and I also use imputation strategies to impute the sample
of commune general characteristics which are missing for the years 2016, 2018, and 2020.
In addition, I web-scrape the data on IZs, such as name, address, year of operation, and
area in hectares, with the main aim to construct my treatment variable, IZ establishment.

In Section 5, I present my identification strategy to estimate the causal effect of 1Z
establishment on local labor outcomes using a matched sample. In this strategy, 1 first
employ matching using propensity score estimation, to select a comparable control group
based on unchanged observable characteristics. Second, I use an event study strategy
that exploits the staggered adoption of treatment across communes. I also discuss key
assumptions for this extension of a difference-in-differences empirical strategy, under what
conditions should they hold, and some potential biases. Essentially, constant treatment ef-
fects and parallel trend assumptions are required. By using a staggered treatment design,
I relax the assumption of constant treatment effects over time. The parallel trend assump-
tion, on the other hand, cannot be formally tested due to the lack of pre-treatment data.

However, propensity score matching helps address this concern, because the matched
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treated and control groups are comparable conditional on the specified observed charac-
teristics, and therefore hold comparable expectation paths. Another assumption is that
there should be no anticipatory effects before treatment. I cannot account for this due
to the same reason of data limitations, and this assumption is likely to be violated due
to known treatment pathﬂ This violation of the no-anticipation assumption may lead to
a downward bias in our estimates. In addition, because many control communes are in
the neighborhood of the treated ones, so the estimates are likely to be downwardly biased
due to spillover effects.

In Section 6, I present the main findings of this thesisﬂ The establishment of an
Industrial Zone has a positive impact on average hourly wages, particularly from year 3 to
year 14 after the IZ starts operating, by 1 to 34 thousand Dong, with the longer operation
of the IZ in a commune leading to higher increases. Household per capita expenditure
shows a slightly decreasing trend in the short- and long-run, with significance only found
for negative estimates. The biggest difference in household per capita expenditure between
a commune with an IZ and those without is a reduction of 7.6 million Dong 12 years
after its establishment. However, in the long term, there is an increase of 3-21.5 million
Dong. House value shows no immediate short-run reaction, but increases after 5 years,
particularly from year 11 onward, with estimates ranging from nearly 5 million to 24
million VND per square meter, and most of them are statistically significant. The labor
income share increases until 17 years after the first [Z establishment, then decreases,
although not significantly. Labor income share can increase by 6 to 22 percentage points
for communes with an [Z. While 1Zs do not have a clear impact on hourly wages for
male workers, female workers experience a slight increase. They can earn from 6.6 to
60.6 thousand VND more compared to counterparts in communes without an IZ. For
blue-collar workers, the presence of 1Z(s) tends to increase hourly wages by up to 17
thousand Dong, with statistical significance observed in years 7 and year 9. Household

inequality shows a decrease after the medium term but without significance. On the other

8The treatment timing is determined as the year when an industrial zone begins operating, which
means there are preceding years during which the future treatment trajectory is anticipated, including
the negotiation phase, license acquisition, and construction period.

9See detail variable description in Section 4.1.1
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hand, income inequality between individuals expands until year 15 after 1Z establishment,
with statistically significant estimates. Taking only significant results into account, the
interquartile range in individual hourly wage increases by 13.46 thousand Dong in year 1,
and up to 26.46 thousand Dong in year 13.

I contribute to two strands of literature. First, I add to the literature on empirical
studies of 1Zs and industrial clusterd™| and their impacts on local income dynamics and
labor outcomes by extending it to the Vietnam context, which has not been done before.
Second, I contribute to the literature that studies IZs in Vietnam by providing a quantita-
tive analysis of the link between 1Zs and the locals’ socioeconomic outcomes. This is the
first study that uses a nationwide sample at the commune level to estimate empirically
the impacts of IZs on local income dynamics and labor outcomes in Vietnam.

My findings could have some policy implications for targeting and identifying the chan-
nels through which public policies could address social equity while pursuing economic
growth led by manufacturing and industrialization. Three main policy areas include guar-
anteeing adequate wages and access to social amenities, social safety net programs tar-
geted at assisting vulnerable workers and diminishing income inequalities, and regulations

designed to support female workers.

2 Background and Institutional Settings

Vietnam’s economic growth has been driven by the manufacturing industry, in parallel
with the development of multiple industrial zones (IZs) throughout the country, as a
part of public policy tools aiming to promote industrial development, attract foreign
investment, and stimulate job creation. As an industrial policy tool adopted by many
developing countries, IZs are supposed to complement market forces by helping to address
market failures, according to Zeng (2021). These failures may include problems with land

markets, such as land unavailability, ownership issues, and resettlement challenges, as

0Unlike 1Zs, industrial clusters usually do not have a clearly defined geographical boundary. In the
literature, it is up to the researchers to measure or identify an industrial cluster of industry agglomeration.
Chain et al. (2018) systematize the literature on quantitative methodologies applied to the measurement
of industrial clusters

10
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well as inadequate industrial infrastructure that is necessary for industrial agglomeration
(Zeng, 2021). In addition, poor regulatory and business environments, which are caused
by coordination failures between the government and the private sector or within the
government, are also among the challenges that [Zs are meant to overcome (Zeng, 2021).

In Vietnam, after the Reform (Doi Moi) was carried out in 1986 and the Foreign
Investment Law was enacted in 1987, Decree 36/CP was issued on April 24, 1997, on
Regulations on industrial zones, export processing zones, and high-tech zones, which has
placed IZs development as a key policy instrument in Vietnam’s industrialization strategy.
The number of 1Zs established shot up as this Decree gave incentives and legal pathways
for local governments to attract investment towards IZs using many fiscal incentives,
favorable loans, and/or subsidies for infrastructure construction. According to a report
of the MPI in 10/2021, 291 1Zs have been put into operation, and 106 1Zs are under

construction.

Figure 1: Number of established 1Zs in Vietnam (including ones that have not started
operating). Source: Vietnam Industrial Zones (VIZ)

An Industrial Zone (IZ) can be established by the central government or authorized
by it and supervised by the provincial management board of industrial zones. Before
constructing and operating an IZ, the investor must obtain a Certificate of approval of
investment or a Certificate of investment registration and project implementation. The
requirements for obtaining this authorization are outlined in Decree 35/2022/ ND—CPE|.

Essentially, an 1Z is defined as an area with definite geographical boundaries, specialized

HRevised from past decrees: 82/2018/ND-CP, 164/2013/ND-CP, 29,/2008/ND-CP

11
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in manufacturing industrial goods and providing services for industrial production. Its
establishment must comply with approved regulations on IZ development, have favor-
able conditions or the ability to build technical and social infrastructure, and integrate
industrial park development planning with urban development planning, population dis-
tribution, housing, and social amenities for workers in industrial zones.

1Zs have attracted foreign investment and technology, as well as domestic enterprises,
and have contributed to the structural transformation of the Vietnamese economy, in-
creased export-import turnover, and created employment for the labor force. More specif-
ically, until 2012, they attracted US$86 billion in domestic and foreign investment, gener-
ating 23% of industrial production value and 25% of export turnover, contributing US$5.9
billion to the state budget and creating about 1.76 million jobs (Hung, 2012).

However, there are also negative consequences associated with the development of
industrial zones, including the loss of productive agricultural land, low pay, and poor
working conditions for industrial workers, who generate a significant portion of GDP.
According to surveys done by the IWTU (2018 & 2022), the average income of workers in
[Zs’ enterprises has improved but remains at a low level. In addition, workers are often
required to work overtime, putting in strenuous efforts with long hours. While workers
receive additional income from bonuses, allowances, subsidies, and other forms of support
from their employers, their overall income still falls short of meeting the standard of
living and daily expenses (IWTU, 2018, 2022). The VGCL and other labor organizations
have been calling for better public policies that aim to better regulate and supervise the

operation of IZs and support disadvantaged groups when promoting industrial growth.

3 Literature Review

This part of the paper presents a review of the relevant literature on the relationship
between 1Zs as well as industrial clusters and socioeconomic outcomes. This strand of
literature is part of an extensive scholarship on industrial clustering. Theoretical analysis
of industrial agglomeration has focused on spatial patterns (Krugman, 1993; Gokan et al.,

2016), the benefits of agglomeration effects through the role of intermediate good produc-

12
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tion (Fujita & Hamaguchi, 2001), technological and knowledge spillover (Krugman, 1991;
Feldman, 1999; Berliant et al., 2006; Alkon, 2018), concentrated labor pools (Figueiredo
et al., 2014, Berliant et al., 2006), economies of transport density (Mori & Nishikimi,
2002; Behrens et al., 2006), poverty alleviation (Nadvi & Barrientos, 2004, Wu el al.,
2021), and industrial growth and competitiveness (Schmitz & Nadvi, 1999; Giannecchini
et al., 2018). Empirical research has examined cluster trends (Montana & Nenide, 2008),
clustering policies (Weijland, 1999), collective actions in clusters (Kennedy, 1999), and
the role of industrial clusters in facilitating growth (Sonobe et al., 2003). Notably, Grover
et al. (2021) conducted a meta-analysis on developing countries, while other studies have
provided case-specific analyses of industrial agglomeration. In what follows I present the
empirical works that look into the positive and negative impacts of industrial cluster-
ing/1Zs on some socioeconomic outcomes in both developed and developing countries.

Gibbs and Bernat (1997) conducted an early study on the impact of industrial clusters
on labor market outcomes in the US. They examined the relationship between industry
clusters and workers’ earnings in rural and urban labor markets. The authors defined
industry clusters as groups of establishments located near each other, sharing input needs
or engaging in supplier-customer relationships. Their findings using traditional OLS re-
vealed that workers employed within clusters earned more compared to similar workers
outside the clusters. Moreover, the wage premium for cluster-employed workers was twice
as high in rural markets compared to urban markets, and the wage premiums varied
significantly across industries.

In a more recent study, Fowler and Kleit (2014) examined the link between indus-
trial clusters and poverty rates in the US. They analyzed county-level data, considering
economic, demographic, and geographic factors. The study used empirical models incor-
porating a spatial weight matrix to account for spatial effects. Functional clusters were
identified based on employment concentration within a commuting zone. Three cluster
attributes were developed: cluster counts, depth of clusters in terms of industry mix,
and the share of employment within a commuting zone belonging to a cluster. The find-

ings showed that the presence of industrial clusters was associated with lower poverty

13
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rates. Regions with dispersed employment across multiple industries within the same
cluster performed better than those with concentrated employment in a single industry.
However, not all cluster associations had positive effects on poverty rates.

De Blasio and Di Addario (2005) conducted a study on industrial agglomeration in
Italy, specifically focusing on its impact on wage structure, employment probabilities,
and worker mobility. They analyzed data from the Survey of Household Income and
Wealth, which includes information on wages, education, and work experience at the
microeconomic level. The study examined specialized ”Industrial Districts,” which are
spatially concentrated clusters of small and medium-sized enterprises (SMEs) involved
in specific stages of manufacturing production. The findings indicate that industrial
agglomeration increases employment opportunities, the likelihood of entrepreneurship,
and vertical mobility for blue-collar workers, while decreasing job mobility for white-
collar workers. However, no overall wage premiums or differential returns to seniority or
education were observed.

Research on the impact of industrial clustering in developing countries, particularly
China, is relatively recent and focuses on the policy question of China’s economic growth
and industrial performance. Guo, Jing, Xu, and Yang (2020) examined the effects of
clustered entrepreneurial firms with different strengths and ownership structures on local
economic growth, regional disparity, and urban-rural income inequality within a region.
They used a county-level density-based index (DBI) to measure clustering in China, based
on firm density within each industry in a county. The study created a panel of county-level
cluster indices to measure the existence, strength, and ownership structure of industrial
clusters. Data on per capita GDP, per capita household income, and other economic
and demographic variables were collected from the China Socioeconomic Development
Statistical Database. The authors employed two-stage estimations and Granger tests to
identify causal relationships. Their results indicated that industrial clustering promotes
regional economic growth and reduces urban-rural income inequality by increasing rural
residents’ income. However, these effects were not significant in highly urbanized regions,

particularly megacities.

14
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A recent study by the same authors (2022) investigates the impact of industrial clus-
tering on rural income, poverty, and inequality in China. The study used a pooled cross-
sectional dataset from the China Household Income Project in 1995, 2002, and 2007.
Industrial clusters were measured using the DBI method, similar to a previous study by
Guo et al. (2020), and data from the ASIFP provided detailed firm-level information.
The authors employed traditional OLS regression; the findings indicated that clustering
increased the total income of rural households, particularly nonfarm income, and reduced
intra-county income inequality. Industrial clusters also helped lower extreme poverty rates
and narrow income gaps. Specialization, urbanization, and industrialization did not have
similar effects on rural household income or inequality.

Park, Shen, and Chen (2022) investigated the impact of high-tech clusters on inequal-
ity, with a specific focus on the Chinese industrial policy "Made in China 2025” and
its effects on labor demand, wages, and living costs across regions and skill groups. The
study utilized various datasets, such as online job postings, city-level statistical yearbooks,
housing rent databases, and firm registration records. Through data analysis, the authors
examined labor market dynamics, economic outcomes, housing market trends, and firm
locations. Propensity score matching (PSM) and event-study analysis were employed
to compare pre-policy local characteristics and create a comparable control group. The
findings revealed an increase in labor demand and wages for non-routine occupations in
the pilot cities, while routine occupations did not experience significant wage changes.
However, living costs surged in the pilot cities after policy implementation, suggesting
a potential rise in inequality. Spillover effects were analyzed by comparing neighboring
cities of the pilot group with those in the control group, indicating a short-term decrease
in labor demand and wages in neighboring areas, exacerbating regional inequality.

Brussevich (2020) conducted research on the impact of Cambodia’s Special Economic
Zones (SEZs) on local labor markets, focusing on a bounded zone for economic purposes.
The author constructed a geo-tagged SEZ database containing information on location,
entry, firms, investment, age, and employment. This dataset was matched with Cam-

bodia’s household survey data at the district level from 2007 to 2017. The event-study
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methodology was employed to analyze changes in employment, wages, income levels, in-
come inequality, price levels, and high school dropout rates following SEZ entry. Two
strategies were used to identify causal effects: an inverse propensity score based on initial
district characteristics and an alternative control group with similar characteristics. The
findings indicate an increase in female employment within SEZs, limited effects on aggre-
gate formal employment share, predominantly local labor hired by foreign-owned firms in
SEZs, a decrease in inequality in hosting districts, unchanged wage levels, and rising land
values. Agglomeration effects were found to be limited, and small spillovers were observed
in neighboring districts, including increased high school dropout rates and slight positive
effects on female employment.

Regarding the literature that studies industrial clustering in Vietnam, a work analyz-
ing this matter using a theoretical approach is by Kikuchi (2007) who builds theoretical
models and investigates the economic agents that are crucial to establishing IZs and
spreading economic growth throughout a country. Empirically, in general, the academic
literature on industrial clustering in general and/or industrial zone policy in Vietnam, to
the best of my knowledge, has limited its focus on the spatial pattern (Nguyen-Chi et al),
attracting FDI (Nguyen & Tien, 2021; Hoang et al., 2022, Tien & Nuong, 2020), manage-
ment practice and performance (Do et al., 2020; Massard et al., 2018) and contribution
to poverty reduction (Viet & Thao, 2013). There are some case studies that investigate
health and working conditions of factory workers in some particular 1Zs. For example,
Pham et al (2019) investigated health disparities between local and migrant industrial
workers in Vietnam. Their cross-sectional study included 289 participants from three
industrial areas. Their findings revealed that migrant workers experienced more health
problems compared to local workers. Nguyen et al (2020) examined the determinants of
health outcomes among industrial zone workers in Hanoi. By analyzing 501 surveys from
households living in informal sector housing within industrial zones, this study sheds light
on the impact of living and working environments in industrial zones on worker health,
revealing that gender significantly influenced health, with women experiencing poorer

outcomes across all measured indicators.
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In sum, there is some empirical evidence of the effects of IZs and industrial clusters on
individuals’ socioeconomic outcomes for both developed and developing countries, namely
Italy, China, and Cambodia. Some of them found positive relations between 17 establish-
ments and employment, regional economic growth, and rural household income. Others
suggest a negative association with job mobility for white-collar workers, occupational and
regional inequality, and a decrease in living standards. Regarding literature specific to
1Zs/industrial clusters in Vietnam, there has not been a study that empirically estimates
these impacts on local income dynamics and labor outcomes at the national level. Given
that, this paper contributes to the aforementioned literature by extending the study of the
relationship between [Zs and local socioeconomic outcomes to Vietnam, and presenting

new empirical evidence on that link.

4 Data

4.1 Commune-level panel data, constructed using VHLSS

First, the data set to be used for analyzing labor market outcomes is a commune-level
panel data, constructed using the Vietnam Household Living Standards Survey (VHLSS)
from 2010 to 2020, with a 2-year interval. The survey is conducted by the General Statis-
tics Office of Vietnam (GSO VN) and has household and individual components, which
provide information on basic demographic characteristics related to living standards; ed-
ucation level; health and healthcare; labor and employment; income; consumption expen-
diture; durable goods; housing, electricity, water, and sanitation facilities; participation
in poverty alleviation programs; household business; and a commune component which
surveys the communes’ general characteristics (GSO VN, n.d.). The VHLSS has a na-
tionwide sample coverage that was representative at national, regional, urban, rural, and
provincial levels; Table 7 (appendix) reports details on sample size for 6 waves from 2010
to 2020. From 2002 to 2009, VHLSS has been conducted regularly every two years. From
2010 to 2020, these surveys are conducted annually, the odd-numbered-year surveys only

collect data on demographics, employment, and income (GSO VN, n.d.). Prior to 2010,
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administrative units were coded based on the old coding system which could not be used
to match with the new one since 2010. I also do not have access to odd-year surveyed
data, therefore, the largest sample that could be used in this paper is the 6 most recent
years 2010, 2012, 2014, 2016, 2018, and 2020.

Using the information on demographic and socioeconomic characteristics of the house-
hold and individual, I construct panel data with communes as the principal units of anal-
ysis, using weighting adjustmentﬁ Household weight data is missing for the year 2018,
so for this year the averaged values are non-weighted. I also extract commune general
characteristics from the commune components of the surveys. Monetary variables are
recorded in units of 1 thousand Dong. In what follows I describe in detail the extracted

and constructed variabled™|

4.1.1 Main outcome variables

The main outcomes are average household income and expenditure per capita, average
wages per hour, average wages per hour for blue-collar workers, men and women, the
share of labor income, housing value, and inequality measurements.

Average household income per capita is the commune’s weighted mean of a household’s
total annual non-capital income divided by household size. Specifically, for each household
observation, I aggregate their surveyed income from employment; from farms, forestry,
and aquaculture activities; from domains of production and business, non-agricultural,
forestry, and aquaculture services; the processing of agricultural, forestry, and aquatic
products; and other non-capital income such as gifts or social benefits. I then divided this
total income by number of household members. Then for each commune in each year,
I take the weighted mean of that variable as the average annual household income per
capita.

Similarly, average household expenditure per capita is the commune’s weighted mean

12Except for the number of households and individuals surveyed, all other aggregated variables are
calculated using household weights.

131t is worth noting that, one should analyze the resulting estimates with care. Even though the average
data is constructed using weighting adjustments, which makes the sample representative, the number of
surveyed households and individuals in each commune is very limited

18



CEU eTD Collection

of a household’s total annual consumption expenditure divided by household size. Things
that go into this calculation are expenditures on food and drinks, non-food items, fuels,
and recreation and cultural activities. This aggregated annual expenditure is then divided
by household size for each household observation, and the commune’s average value is
calculated using weighted mean.

Average wages per hour is the weighted mean of an individual’s last month’s compen-
sation from employment divided by hours worked. Taking data on employment from the
individual component of the surveys, I calculate each person’s hourly wages by dividing
their last month’s income by last month’s total working hours, only for people who re-
ported being employed and getting paid. The commune’s average value is then calculated
by taking the mean of this variable within that commune, adjusted for individuals’ house-
hold weight. This variable is recorded for different groups (blue-collar Workerﬁ, men,
and women).

Share of labor income is the proportion of a commune’s surveyed individuals’ total
income that comes from labor compensation, or wages. To calculate this, first I aggregate
two values, the total income, and income from employment from all surveyed individuals
in the commune, using individuals’ household weights. Second, I divide income from
employment by the total income to get the share of labor income in the commune’s total
income.

House value is the commune’s weighted mean of households’ accommodation’s worth™|
divided by their total residential area. For each household, its accommodation’s worth
is decided by asking if the whole accommodation were put on sale, how much it would
be worth. I then divide this value by the household’s total residential area and get the
house value in thousand Dong per square meter. The next step is, similarly, taking the
commune’s weighted average using household weights.

Inequality measurements are the interquartile range between the 25th percentile and

the 75th percentile, for household income per capita and for individual hourly wages. The

14Gee Table 8: Classification of Employment and Economic Activities
5From questionnaire: ”If the whole accommodation were now put on sale, how much do you think it
would be worth?”
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larger this range, the more unequal a commune is.

4.1.2 Variables used for matching

Commune characteristic variables that are extracted from the commune component of
the survey include: i) the area of that commune, in squared kilometers; ii) the number
of villages in the commune; iii & iv) the number of households and individuals registered
as permanent residents in the commune; v & vi) the number of people emigrating from
and immigrating to within the surveyed year; and vii) the region that the commune is
located in. The survey also provides information on viii) if the commune is classified
as a poor Communﬂ, and ix) if it is located in a remote area or noﬂ. The main
ethnicity of the commune population is also an important factor; as Vietnamese society
is very homogeneous, other ethnic minorities tend to have fewer advantages in languages,
communication, and education. I construct variable x) "Kinh” equals one if one of the
three most populated ethnic groups in the commune is Kinh, the majority in Vietnamﬁ,
and zero otherwise. To proxy for the levels of infrastructure development in the commune,
I use binary variables indicating xi) if there is at least one motor road connecting to
the commune’s People’s Committee office, xii) connecting to the houses that surveyed
households residing in, and xiii) if the commune is connected to the national electricity
grid.

These data on commune general characteristics, which I plan to use for matching be-
tween the treated and the control groups using propensity score estimation, are missing
for 2016, 2018, and 2020. One way to overcome this is doing imputation based on previous
years’ trends. For variables that are not likely to change such as total area, Kinh, region,
and remote location, I impute the missing data by the last observation carried forward
(LOCF) method. For binary variables indicating infrastructure development, it is pos-

sible that they changed over the years. However, since both the space- and time-based

16 According to the government’s Decree No. 135/1998/QD-TTg.

17" Remote areas” are defined as sparsely populated areas, located deep in forests, mountains, or wet-
lands, far from economic and cultural centers, inconvenient traffic, and difficult to travel to; the economy
is often backward and underdeveloped (according to the Government’s Decree No. 114/2017/ND-CP.)

BMore than 85% of the population
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correlation is seriously missing, it is difficult to accurately impute this continuous missing
sample using temporal or spatial methods (Liu et al., 2020). Therefore, I also use LOCF
to impute these variables and make an assumption that the infrastructure conditions in
the missing communes did not change from 2016 to 2020. For the number of households
and individuals registered, as well as the number of immigrants/emigrants, I apply the
interpolation and random forest method as suggested by Liu et al. (2020) for continuous
missing samples, using data points at the communal level to impute the missing data
values.

These variables are pre-determined, unchanged, and related to both selection into
treatment and outcomes of interest, and therefore would be effective covariates when es-
timating the propensity score (Stuart, 2010, as in Harris, 2016). What is more, findings
from simulation studies in medical research suggest that including covariates related to
both the intervention and the outcome can effectively reduce most bias. (Austin, Groo-

tendorst, & Anderson, 2007, as in Harris, 2016).

4.1.3 Control variables

For control variables to be used in the event study specifications, I construct the number
of households and individuals surveyed, average household size, and average living area
per capita. The first two are counts of the total number of households and individuals who
were sampled into the survey in each commune. Average household size is the commune’s
weighted mean of each household’s number of household memberd™| The living area per
capita for each household is its total residential area divided by household size. I then
take the weighted mean of this variable for each commune.

Average household size and average living area per capita could be used to proxy
for the level of urbanization and modernization in each commune. The tight relationship
between family size and the level of modernization and urbanization has been theoretically
analyzed (Margavio & Mann, 1989; Hareven, 1976) and empirically proved (Paydarfar,

1975; Stinner, 1982; Mayowa, 2019), in which higher levels of modernization are linked

YFrom questionnaire: ”Household members are those who share accommodation and meals from 6
months or more over the last 12 months, and share a pool of incomes and expenditures.”
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to a decrease in fertility rates and household size in urban areas. Similarly, existing
literature shows a correlation between rural-urban categorization and the size of dwellings,
indicating that rural areas generally have larger per capita living spaces compared to urban
areas (Bian & Lu, 2014; Knight & Song, 1999; Bobkov et al., 2021). Unlike variables
mentioned in section 4.1.2, while these two variables could very likely be associated with
the treatment status (i.e. having an operating 1Z), they are not pre-determined, and
therefore are not used in the propensity score estimation and the sequential matching

algorithm.

4.2 Industrial Zone data

Data on industrial zones are scraped from Vietnam Industrial Park and Investment In-
formation Consulting Portal (VIPIIP), Vietnam Industrial Zone Portal (VIZ), and Tokyo
Development Consultant Vietnam (TDC) websites. Owners of these websites are indus-
trial service consulting agencies: Indochina International Consulting Co. LTD, Vietnam
Industrial Zone Portal Corporation, and Tokyo Development Consultant Vietnam (TDC),
respectively. They are both consulting agencies for IZ developer corporations, and brokers
between those and manufacturing companies looking for industrial properties. The web-
sites host information on 1Zs that have been licensed to operate, including those which
have not been built yet. I wrote a program to scrape data from these websites for all indus-
trial zones whose construction is finished and are operating in Vietnam, listed until 2020.
The main data collected is from TDC websites, the other two are used to complement
where TDC data is missing.

The extracted information includes the name, location, year of establishment, and
total area. Locations of zones are collected at the commune level. The year of operation,
the entry year, is considered the (construction) completion year recorded in the above
websites. Information on covered area, investors, initial total investment, number of firms
and employment, industrial rent, and warehouse rent, is desired, but since the above
websites do not report this full information for all of the industrial zones, these variables

can not be used due to severe missing data. Using the information on the Industrial
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Zones’ address, I merged this Industrial Zone data with the panel data at the commune
level described above.

I create my main treatment variables: treat, equal to 1 if the commune is in the
treatment group (has at least one IZ operating in its area); treated, equal to 1 if the
commune has an IZ operating in its area at year t); time-to-treat, describes how long the
first established zone has been operating; time-to-treat-pre, similar to time-to-treat but
include how many years until the first zone was established, or the pre-treatment periods
(these values are 0 in time-to-treat).

There are some communes in which more than one industrial zones are operating (22
out of 183 communes), but this double treatment effect is beyond the scope of this research.
For this paper, one should not worry about the contamination of the double treatment on
the longer-term estimates Because the kernel density plot in Figure 4 (appendix) indicates
that the distance between 1Zs establishments in one commune (in terms of establishment
time) is randomly distributed. Another note is that 81 out of 183 communes with 1Zs
were never surveyed in any of the VHLSS waves. Since the commune data sample is
representative of the population (GSO VN, 2011, 2013, 2015, 2017, 2022), I would argue
that these non-surveyed communes are completely random and therefore, the surveyed

communed with IZs are still representative of all.

4.3 Descriptive statistics

My sample is an unbalanced panel of 11,367 observations before and 1,008 observations
after matching. Table 1 shows the summary statistics for my whole sample, before match-
ing. Table 2 shows the summary statistics of the matched sample that goes into the event
study specifications. The samples are unbalanced since there are some communes that
are not surveyed in all 6 years 2010, 2012, 2014, 2016, 2018, and 2020. The maximum
lag after treatment is 25 years and the maximum pre-treatment period is 9 years. Be-
fore matching, the percentage of poor communes represented in the sample is 19%, this
number of remote communes is 25%. After matching, the numbers are 2.4 and 1.9%,

respectively. Almost all of the communes surveyed are connected to the national grid.
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While the mean hourly wageﬂ of workers do not seem to change much after matching,

that in general and gender-wise increased: 4.7 to 6.7 in general, 3.7 to 5.9 for female, and

5.9 to 7.7 for male wage earners.

Table 1: Descriptive Statistics for Full Sample

Statistic N Mean St. Dev. Min Max
Province code 11,367 48.836 28.059 1 96
District code 11,367 495.169 274.648 16 973
Commune code 11,367  18,051.620 9,531.351 382 32,248
Year 11,367 2,014.340 3.085 2,010 2,020
Year 17 entered 252 2,006.667 6.584 1,995 2,019
1Z size (ha) 252 354.294 272.983 35 1,556
Treated 11,367 0.019 0.137 0 1
Treat 11,367 0.022 0.147 0 1
Time to treat 11,367 0.188 1.588 0 25
Time to treat (with pre) 11,367 0.177 1.607 -9 25
Area 11,367 35.026 50.147 0.170 830.270
Villages 11,367 9.482 5.515 2 44
Households 11,367 2,118.454 1,118.018 155 10,050
Individuals 11,367 8,862.463 4,842.027 726 47,800
Emigrants 11,367 96.928 193.199 0 3,112
Immigrants 11,367 87.496 212.822 0 7,232
Kinh 11,367 0.950 0.217 0 1
Region 11,367 2.921 1.298 1 5
Poor 11,367 0.193 0.395 0 1
Remote 11,367 0.251 0.434 0 1
Road to PC 11,367 0.986 0.117 0 1
Road to Surveyed HH 11,367 0.914 0.281 0 1
Electricity 11,367 0.992 0.090 0 1
Surveyed HH 11,367 4.642 3.475 2 24
Avg. HH size 11,367 3.841 0.966 1.000 9.333
Avg. living area 11,365 23.072 10.733 3.500 125.278
House value 11,365 5,374.082 6,508.417 0.000 243,333.300
Labor income share 11,367 0.273 0.238 0 4.323
HH income per cap. 11,367  102,329.400  243,916.300 1,364.222  6,656,857.000
HH expenditure per cap. 11,367  16,152.910 9,515.095 707.063 129,403.200
Surveyed individuals 11,367 25.121 21.817 3 280
Hourly wages 11,366 4.711 7.080 0.000 298.358
Surveyed females 11,366 12.718 11.501 1 162
Hourly wages (Female) 11,343 3.709 8.515 0 588.319
Surveyed males 11,361 12.410 11.078 1 143
Hourly wages (Male) 11,341 5.863 9.218 0.000 495.603
Hourly wages (Workers) 7,087 17.305 24.934 0.000 1,607.567
HH inequality 9,302 53,185.070 54,118.690 0 1,013,700
Ind. wage inequality 11,366 10.508 12.454 0.000 330.000

20in thousand Dong
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Table 2: Descriptive Statistics for Matched Sample

Statistic N Mean St. Dev. Min Max
Province code 1,008 55.038 26.870 1 94
District code 1,008  556.557 254.870 16 945
Commune code 1,008 20,051.560  8,746.138 397 31,618
Year 1,008  2,014.389 3.168 2,010 2,020
Year 17 entered 252 2,006.667 6.584 1,995 2,019
1Z size (ha) 252 354.294 272.983 35 1,556
Treated 1,008 0.217 0.413 0 1
Treat 1,008 0.250 0.433 0 1
Time to treat 1,008 2.118 4.936 0 25
Time to treat (with pre) 1,008 1.994 5.051 -9 25
Area 1,008 18.388 18.728 2.310 186.800
Villages 1,008 6.533 3.507 2 25
Households 1,008 2,704.087  1,155.421 365 7,270
Individuals 1,008 11,044.660  5,122.028 2,380 28,214
Emigrants 1,008  159.590 292.569 0 2,635
Immigrants 1,008  204.328 337.829 0 2,805
Kinh 1,008 0.977 0.149 0 1
Region 1,008 2.345 0.792 1 5
Poor 1,008 0.024 0.153 0 1
Remote 1,008 0.019 0.136 0 1
Road to PC 1,008 1.000 0.000 1 1
Road to Surveyed HH 1,008 1.000 0.000 1 1
Electricity 1,008 0.995 0.070 0 1
Surveyed HH 1,008 4.643 3.453 3 12
Avg. HH size 1,008 3.666 0.915 1.000 7.333
Avg. living area 1,008 24.916 12.308 4.000 110.833
House value 1,008 7,768.076  7,531.527 335.227 62,057.140
Labor income share 1,008 0.382 0.265 —0.363 0.997
HH income per cap. 1,008 65,645.810 119,905.400 3,898.806 2,132,864.000
HH expenditure per cap. 1,008 19,058.790 11,629.170 2,072.681  129,403.200
Surveyed individuals 1,008 23.471 19.290 3 162
Hourly wages 1,008 6.671 10.843 0.000 298.358
Surveyed females 1,008 11.982 10.318 1 94
Hourly wages (Female) 1,002 5.866 19.360 0.000 588.319
Surveyed males 1,007 11.500 9.644 1 7
Hourly wages (Male) 1,006 7.706 7.059 0.000 53.125
Hourly wages (Workers) 794 17.482 15.940 0.000 281.250
HH inequality 829  71,144.850 67,280.650 0 1,013,700
Ind. wage inequality 1,008 13.502 13.933 0.000 265.625
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5 Methodology

5.1 Propensity Score Matching
5.1.1 Pre-analysis using non-matched data

One major identification issue is the non-random establishment of 1Zs. The literature
points out that industrial clustering tends to be concentrated in regions with more devel-
oped and connected infrastructure, with more population, and theoretically, cheaper land
prices and lower wages (Nguyen-Chi et al, 2022; Hoang et al, 2022, Yang et al, 2017).
The t-test results for the difference between the main outcome variables of interest of the
treatment and control groups are reported in Table 3. It shows that prior to the establish-
ment of an industrial zone, the treated communeﬁ have, on average, lower hourly wages,
lower living standards (measured by annual per capita expenditure), and lower housing
value. However, these differences are not significant and there are differences in interested
outcome variables. Interestingly, Table 4 shows that IZ establishments seem to have a

positive correlation with these outcomes, but a negative one with income inequality.

Table 3: T-test for mean differences in outcome variables, pre-treatment

Variable Mean diff. Mean control Mean treat p-value LB UB
HH expenditure per cap.  -684.52 15992.37 16676.90 0.600  -3318.39  1949.35
HH income per cap. 32884.31 103257.99 70373.68 0.126  -9686.70  75455.33
House value -2276.23 5265.34 7541.56 0.014  -4067.78  -484.67
Labor income share -0.02 0.27 0.29 0.659 -0.10 0.07
Hourly wages 0.03 4.59 4.56 0.975 -1.90 1.96
Hourly wages (Female) -0.59 3.56 4.15 0.557 -2.63 1.44
Hourly wages (Male) 0.78 5.77 4.99 0.422 -1.18 2.74
Hourly wages (Workers) 6.16 17.25 11.09 0.001 2.68 9.64
Ind. wage inequality -0.13 9.12 9.25 0.939 -3.63 3.37
HH inequality -4366.66 52346.43 56713.09 0.591  -20760.53 12027.20

Because of the non-random nature of an IZ entry, the OLS estimator in a linear
regression would be biased. For example, a commune in a remote, wetland area would not
be selected to build an industrial zone, and is likely to have worse labor outcomes due to

disadvantageous natural and economic conditions. Comparing those communes’ outcomes

2'Where data is available: only 33 observations of 12 out of 183 communes have pre-treatment obser-
vations
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Table 4: T-test for mean differences in outcome variables, after treatment

Variable Mean diff. Mean control Mean treat p-value LB UB
HH expenditure per cap. -8229.29 15992.37 24221.67 0.000 -10196.00 -6262.59
HH income per cap. 44086.40 103257.99 59171.59 0.000  36056.13 52116.67
House value -5300.36 5265.34 10565.70 0.000  -6429.20 -4171.52
Labor income share -0.26 0.27 0.53 0.000 -0.30 -0.22
Hourly wages -6.24 4.59 10.83 0.000 -9.00 -3.48
Hourly wages (Female) -7.95 3.56 11.51 0.004 -13.31 -2.59
Hourly wages (Male) -4.72 5.77 10.49 0.000 -5.80 -3.63
Hourly wages (Workers) -2.85 17.25 20.11 0.001 -4.53 -1.18
Ind. wage inequality -5.05 9.12 14.17 0.000 -6.88 -3.22
HH inequality -43778.71 52346.43 96125.14 0.000 -53452.90 -34104.51

with another commune having industrial zones located in plain land areas with motor road
access would generate a strongly biased treatment effect. Therefore, I use propensity score
matching to match the treated and control group based on observables such as geographic
region, and infrastructure development level. These are unchanged characteristics (that
for infrastructure according to the assumption made above), potentially have an impact
on whether a commune is selected into treatment or not, and because they are related
to local’s economic conditions, they are likely to have a relationship with the interested
outcome variables as well. Matching on additional pre-treatment outcome variables is
desired too, for example, initial average wages, income, expenditure, and education levels
prior to the establishment of 1Zs would help to select a more comparable control group.
However, due to data availability (I only have data from 2010 - 2020 while a majority of the
industrial zones were built before that), I could not match by pre-treatment characteristics

but only by unchanged observables which are not subject to endogeneity bias.
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Table 5: T-test for mean differences in covariates, before matching

Variable Mean diff. Mean control Mean treat p-value LB UB
Area 17.25 35.41 18.16 0.000 15.38 19.11
Villages 2.40 9.54 7.13 0.000 1.94 2.86
Households -662.79 2103.76 2766.55 0.000  -801.20  -524.39
Individuals -2550.76 8805.91 11356.68 0.000  -3153.87 -1947.66
Emigrants -65.24 95.48 160.72 0.010  -114.96  -15.52
Immigrants -189.84 83.29 273.12 0.000 -240.40  -139.27
Kinh -0.03 0.95 0.98 0.000 -0.05 -0.02
Poor 0.17 0.20 0.02 0.000 0.15 0.19
Remote 0.23 0.26 0.02 0.000 0.21 0.25
Road to PC -0.01 0.99 1.00 0.000 -0.02 -0.01
Road to Surveyed HH -0.09 0.91 1.00 0.000 -0.09 -0.08
Electricity 0.00 0.99 0.99 0.965 -0.01 0.01

5.1.2 Propensity score estimation

I estimate the propensity score for each commune by running a logit model in which the

outcome variable is the treatment status of having an industrial zone operating:

p(z) = Pr(D; = 1|X; = x) (1)

The specification employs vector X of commune characteristics from Table 5 to calcu-
late the propensity score for each commune, which is the probability of treatment (having
an 1Z operating) conditional on those characteristics. In other words, it is the predicted
probability of being in the treated group, given the estimates from the logit model on
a vector of observed covariates (Rosenbaum and Rubin, 1983). Based on this predicted
probability, I perform nearest-neighbor matching without replacement and with Variable
Ratio Matching equals 3 to match treated observations to their comparison units. When
the ratio is greater than 1, each treated unit is given a value that represents the number
of control units to which they will be matched (Ming and Rosenbaum, 2000). According
to Ming and Rosenbaum (2000), although matching one treated unit with more than one
control would lose some precision in the estimator, this approach typically produces a
better balance than fixed ratio matching (match 1 treated vs 1 control). Additionally, I
impose exact matching on region and remote variables, to ensure that the comparison is

done for communes from the same geographical region and have the most similar natural
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Table 6: T-test for mean differences in covariates, after matching

Variable Mean diff. Mean control Mean treat p-value LB UB
Area 0.30 18.46 18.16 0.785 -1.86 2.46
Villages -0.80 6.33 7.13 0.002 -1.31 -0.29
Households -83.29 2683.27 2766.55 0.308  -243.51 76.94
Individuals -416.03 10940.65 11356.68 0.245 -1118.49 286.43
Emigrants -1.51 159.21 160.72 0.955 -54.12  51.10
Immigrants -91.73 181.40 273.12 0.001  -146.71 -36.75
Kinh -0.01 0.97 0.98 0.342 -0.03 0.01
Poor 0.00 0.02 0.02 1.000 -0.02 0.02
Remote -0.01 0.02 0.02 0.538 -0.03 0.01
Road to PC 0.00 1.00 0.99 0.512 -0.01 0.02

Notes: Variables Road to Surveyed HH and Electricity are removed by t-test command

because of zero variance.

characteristics. The total number of control units entering further analysis is 771 year-
communes observations of 249 control communes, to be compared with 257 year-commune
observations of 47 treated ones. In Table 6 I present the results of statistical tests for
differences in means of the matched samples. Except for the number of immigrants and
the number of villages, all other differences are non-significant. In the next step of doing
the staggered event strategy, I control for these variables as a robustness check.

Figure 5 (appendix) gives the empirical Q-Q plots for visualization of the distribu-
tional balance between treated and control groups, before and after matching. In line
with the marginal differences shown in Table 6, matching outputs a better control group
and reduces the confounding bias when estimating the average treatment effect to the
extent that it manages to largely remove the differences in observable characteristics
that plausibly determine the treatment status and my interested outcomes. According to
Rosenbaum and Rubin (1983), even for a small sample, scalar propensity score adjustment
is sufficient to eliminate bias resulting from all observable factors. In addition, Heckman
et al. (1997) concluded that conditions for low bias in matching estimators are an ample
set of variables related to treatment status and outcomes, that the nonexperimental com-
parison group is drawn from the same category (in their case: local labor markets) as the
treated units, and that the measurement of the dependent variable is same for treated and

control groups. All three conditions hold in this case. While I can not match based on
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pre-treatment observations of outcome variables, covariates indicating commune natural
characteristics and infrastructure level are argued to be sufficient to reduce the bias due
to differences between the treatment and control groups, especially when these differences
are related to treatment status and local income dynamics and labor outcomes, as dis-
cussed above. I also include remote and region in the conditional probability model and
apply exact matching on these variables, so the matched treated and control communes
would be drawn from the same category.

However, while providing bias reduction, PSM does not entirely eliminate the omitted
variable bias (OVB), because it only accounts for observed covariates and not latent char-
acteristics. In other words, the estimates still suffer from any hidden bias when the zero
conditional mean (ZCM) assumption does not hold because of unobserved heterogeneity
that could be correlated with the treatment status and outcome variables. This endo-
geneity that is caused by omitted variable bias, especially due to unobserved temporally
invariant heterogeneity, could be effectively eliminated by using panel analysis. Consider-
ing this and the heterogeneous treatment timing, I employ a staggered event study design

to estimate the causal relationship between industrial zones and local labor outcomes.

5.2 Staggered Event Study

I use an event study strategy that exploits the staggered adoption of treatment (here is

the establishment of an industrial zone) across communes. An event study design is a

staggered adoption design in which units are treated at various intervals, first treated at

period tg, and may or may not include units that are never treated (Sun and Abraham,

2021). The main specification with standard two-way fixed effect (TWFE) is as follows:
L

Yiie=XNi +0, + Z TuDiu + €ir (2)

=0

where Y;; are the dependent variables of interest, namely: weighted mean of annual
income and expenditure; hourly wages, for men, women, and blue-collar workers; labor
income share, and inequality measure. Inequality is proxied by the differences between the

75th and 25th income quantiles, and the ratio of blue-collar workers” hourly compensation
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compared to that of executive/leader positions.

The first two terms on the right-hand side are commune and year FE, respectively.
The following term is a target treatment effect, where D;; = 1 if district ¢ has an IZ entry
[ period ago at year ¢, L is the number of lags covered in the samples. D = 0 for all
observations of the control group. [,,;;, = 0 because this specification does not account for
pre-treatment periods, due to inadequate data. It captures the temporal heterogeneity
in treatment effects, 7; is then the coefficient of interest showing the average 1Z effect on
commune %, [ years after the start of operation of an industrial zone. ¢; represents any
unobservable factors that is not correlated with the treatment.

A causal interpretation of two-way fixed effects DiD estimates requires both treatment
effects to be constant over time and a parallel trends assumption (Goodman-Bacon, 2021;
de Chaisemartin and D’Haultfoeuille, 2022). By applying a generalization version of DiD
strategy, staked-by-event design, I relax the first assumption by allowing for dynamics in
treatment effects between groups (communes) over time. The second assumption means
that in the absence of the event, the outcomes of the treatment and control groups would
run parallel. However, this parallel trend assumption can not be tested formally, due to
data unavailability of pre-treatment observations. This assumption could hold, arguably,
for the matched sample using propensity score estimation, because intuitively the treated
and control groups are comparable conditional on the specified observed characteristics,
and therefore hold comparable expectation paths. This alleviates the concerns of endo-
geneity issues when estimating treatment effect to an extent to which this assumption is
plausible.

Another identification assumption is that there must be no anticipatory effects in the
years leading to treatment (Sun and Abraham, 2021). This assumption requires poten-
tial outcomes in any [ periods before treatment to be equal to the baseline outcome on
average. Due to the same reason as for the parallel trend assumption, I can not account
for this anticipation effect. This no-anticipation assumption is likely to be violated. The
treatment timing is defined as the year when an industrial zone starts its operation, so

there are years before which the future treatment path is known, during the negotiation
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phase, obtaining a license, and through the construction period. This potential antici-
patory effect would lead to a downward bias in the magnitude of our estimation, if the
outcome variables start to react even before the start date of an IZ operation.

Another potential bias is that some untreated communes neighbor the ones with an
1Z(s), especially when matching is done with an exact match on region variable. The
coefficient estimates from this design then should be regarded as the lower bound of the
real treatment effect, because of the spillover between neighboring communes.

To check if the obtained coefficients are robust when controlling for other factors,
namely the level of modernization and urbanization, proxied by household living area per
capita and average household size, as well as the number of immigrants and the number

of villages, I estimate the following equation:

L
Yi=X+0+ Y muDi+ QX + ey (3)
=0

where the added term X, is a vector of controls with corresponding coefficients €.

6 Empirical Results and Analysis

In this section, I present the empirical results of the staggered event study approach to
try to measure the impacts of Industrial Zones on some local income dynamics and labor
outcomes. Figure 2 plots the estimates and the 95% confidence interval of the effect of
industrial zone establishments on some communes’ economic outcomes of interest. In
panels A and H, there is an outlier at year 19, so I complement Figure 2 by a shorter
time span limited until year 19 after the first 1Z establishment in a commune, to show
more clearly the estimates and Cls for those years before. Table 10 (Appendix) presents
results from Equation (3). Each specification corresponds to one dependent variable of
interest; all have standard errors clustered within a commune. The measurement units
when interpreting are percentage points for labor income share and 1,000 VND (one
thousand Vietnamese Dong) for the rest of the variables.

The effects on household expenditure per capita are not straightforward. Results in
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Estimate and 95% CI

A

E

Figure 2: Effects of 1Z Establishment

Household Expenditure per Capita B Household Income per Capita
40000 ' 200000

= bbbl
LR

I
: T T [ | | |
-200000 i

-300000
-20000
0 5 10 15 20 25 0 5 10 15 20 25
House Value D Hourly Salary
40000 1 200 '
30000 ! 150
100
20000 E E [ ]
: 50 +
10000 ! | +
coosesttabiditee opessetesnstetasesainytie
' ade ;
L | T— | '
5 50 |
0 5 10 15 20 25 0 5 10 15 20 25
Hourly Salary - Male Workers F Hourly Salary - Female Workers
' 400 i
20
300

G Hourly Salary - Blue-collar Workers H Share of Labor Income

-100000

-200000

-300000

Ineq. Btw. Household J Ineq. Btw. Wage-earning Individuals

100000

0

0 5 10 15 20 25 0 5 10 15 20 25

Year since first |Z establishment

33



Estimate and 95% CI

CEU eTD Collection

Figure 3: Effects of 1Z Establishment, 19-year-span
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column (1) shows that, in the short- and medium-run (less than 15-17 year), this variable
is on a slightly decreasing trend, and significance is only recorded for negative estimates.
The biggest difference between a commune with an [Z and its counterparts without one
is 7.4 million Dong less in household expenditure per capita, recorded in year 12 after its
establishment. However, things seem to improve in the long term, after 17 years, with an
increase of 11-24.3 million Dong which is statistically significant.

The effect on household per capita income is reported in column (2). These results
are more ambiguous. The coefficients fluctuate around zero, and none is statistically
significant. Results from this specification indicate that IZ establishment has no significant
impact on household per capita income.

House value shows no clear reaction to an IZ establishment in the immediate short-run
but starts to hike after 5 years since the operation date. This increase is more pronounced
from year 15 onward, with the magnitude from 6.4 million to 23.4 million VND per squared
meter, and almost all of the estimates after 15 years are statistically significant, as shown
in column (3).

The share of the commune’s income coming from labor compensation (wages), or labor
income, appears to increase up until years 15-17 after the first IZ establishment and go on
a downward trend afterward, although this trend is not really pronounced and statistically
significant. In general, labor income share could increase from 15.5 to 28.3 percentage
points for communes with an IZ operating in its area.

Column (5) shows that the establishment of an Industrial Zone has a positive impact on
the average hourly income for wage-earning individuals, and this relationship is significant
mostly 3 years after the IZ starts operating. In general, the average hourly wage is
increased by a magnitude from 2.6 to 33.45 thousand Dong, and the number tends to be
higher the longer an IZ operates in a commune. There are some periods at which the
coefficients are negative (after 2 years, 21 years, and 23 years), however, they are not
statistically significant.

Columns (6) and (7) report the coefficient estimates of hourly wages for female and

male workers, respectively. While an IZ does not have a clear impact on the male cohort,
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female workers seem to benefit from a slight increase in hourly wages. In general, they
could earn from 4.1 to around 21 thousand VND more than their counterparts living in
a commune without an IZ. Looking back to specification (5) where impacts on general
hourly wages are reported, we can see that this slight improvement mostly comes from
the positive impacts on female workers’ outcomes.

Regarding occupation, impacts on blue-collar workers’ average hourly wages are shown
in column (8). In general, the presence of IZ(s) has no significant impact on the wages of
blue-collar workers, as the majority of the estimates do not significantly differ from zero.
There is only one period in which it is statistically significant: at year 4 after an 1Z starts
its operation, the average hourly wages of blue workers decreased by 5.7 thousand Dong.

Columns (9) and (10) turn to the inequality measurements. As defined above in
Section 4.1.1, inequality between households is the interquartile range between the 25th
and 75th percentile of household income per capita, and inequality between individuals
is the interquartile range between the 25th and 75th percentile of the hourly wages of
wage-earning individuals. The larger this range in one commune, the greater the income
inequality in such a commune. The estimates for household inequality seem to be on a
generally decreasing trend, however, none of the estimates are significant. In contrast,
income inequality between individuals seems to expand, at least up until year 15 after
an IZ establishment, and these estimates are statistically significant. If we consider only
significant results, the 25th-75th interquartile range in individual hourly wages increases
by 6.7 thousand Dong in year 1, and up to 20.97 thousand Dong in year 13.

These results are robust when controlling for the level of modernization and urbaniza-
tion of the communes, the number of surveyed households and individuals, the number
of villages and the number of immigrants. By visually inspecting, Figures 6 and 7 reveal
no immediate difference from the results in Figure 2. Tables 11 and 12 present in detail
results from equation 3 with two different sets of control variables. The magnitude, di-
rections, as well as a significant level of these results, can be evidence for the structural
validity of our main estimates, i.e. the temporal dynamic impacts of IZs on socioeconomic

outcomes.
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One note of caution is that, because there are only 6 years of observations in our
samples, these estimates may be biased because we do not observe prior years of those
communes that have already had industrial zones established many years before and less
than desired number of observations after treatment. However, unlike the asymptotic
biases caused by the anticipation and spillover effect, this problem could be improved in
future research using a larger sample size.

In general, with the exception of one outlier at year 19 due to insufficient data points
for estimation, there was a slight improvement in hourly wages, particularly for women,
and an increase in labor income share in the short and medium term, while household
expenditure per capita decreased. This suggests that in communes with industrial zones,
there has been a shift in the labor structure from non-wage sectors to wage-earning em-
ployment. However, the increase in wages did not keep pace with the change in non-wage
income, resulting in a decline in average annual expenditure per capita. This raises con-
cerns about the well-being of individuals who rely on non-wage income sources.

Meanwhile, there was no significant improvement in hourly wages for male and blue-
collar workers, as well as household income per capita, but an increase in individual wage
inequality. Considering the rise in house value, and with that: the potential increase
in living costs, low-wage workers would have difficulties making ends meet with their
stagnant wages. This calls for policies to help address the discrepancy between rising
living costs and stagnant wages, ensuring that workers can meet their basic needs and

maintain a decent standard of living.

7 Conclusion

My thesis contributes to the understanding of the link between 1Zs establishment and
local income dynamics and labor outcomes by providing new empirical evidence on its
impacts on the local average income and expenditure, hourly wages, housing prices, and
income inequality. Using the micro household data and general commune component
from VHLSS for 6 years from 2010 to 2020, with a 2-year interval, I construct panel data

of socioeconomic and other demographic, and geographic characteristics at the commune
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level. The treatment data (information on IZs) is web-scraped and merged with the
aforementioned panel data. To deal with the endogeneity problem of non-random selection
of an IZ establishment, I applied a staggered event study design that exploits heterogeneity
in treatment timing, incorporated with a propensity score matching strategy to select a
comparable control group.

I find that, first, household expenditure per capita slightly decreases in the short and
medium term, with significance only for negative estimates. However, there is an increase
in the long run. On the other hand, household income per capita is not significantly
impacted. House values exhibit a delayed increase, which becomes more pronounced after
5 years of operation. While labor income share initially increases but shows no significant
trend afterward, average hourly wages for wage-earning individuals improve with 1Z pres-
ence, particularly after 3 years of operation. Breaking down on gender and occupation
wise, female workers benefit from higher wages, while impacts on male and blue-collar
workers’ wages are not significant. In addition, income inequality between individuals
tends to expand, while household inequality decreases slightly but insignificantly. These
results remain robust when accounting for various control variables.

There are certain limitations of this paper. Because there are limited data waves
accessible, the key assumptions that are parallel trend and no-anticipation assumptions
can not be formally tested. While I attempt to overcome the endogeneity problem by
incorporating a staggered event study with a propensity score matching strategy, the
endogenous effects of an 1Z establishment can not be entirely ruled out. Given that and the
potential spillover and anticipation effects discussed above in Section 5.2, this research’s
findings can serve as lower-bound estimations for the effects of an IZ establishment on
local socioeconomic outcomes.

A potential avenue for future research would involve investigating the precise mech-
anism underlying this empirical relationship, including its connection to foreign direct
investment (FDI), firm ownership, and structural changes within local and national
economies. Such a study would require a more extensive dataset on labor market

outcomes, spanning a sufficiently long period with adequate data points prior to the
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treatment, as well as a comprehensive range of information on industrial zones (IZs).
This information would encompass factors such as investment amount and sources,
ownership forms, number of firms, employment figures, and industries. Conducting such
a study would shed more light on the bigger picture of the interplay between local labor
outcomes and the global value chain, highlighting the crucial role played by IZs in the

manufacturing and supply chain.

8 Policy Recommendations

The findings of this study have several policy implications. First, to address the stagnant
hourly wages for blue-collar workers, the decrease in household expenditure per capita,
and rising housing costs, it is crucial for central and local governments to implement
policies that ensure livable wages and access to social amenities. This can be achieved
through: i) Strict enforcement of labor laws: Increase the frequency of examination and
investigation into IZs’ operations to ensure compliance with labor standards; ii) Revision
of minimum wages: Regularly review and adjust minimum wages to align with the living
standards in the communes where 1Zs are located; iii) Provision of affordable housing,
healthcare facilities, and recreational support: Develop affordable housing projects, im-
prove healthcare infrastructure, and establish recreational facilities in and around IZs to
enhance the well-being of workers and their families.

Second, given the increase in inequality among wage-earning individuals, it lies in the
judiciary of the central government to prioritize the implementation of social safety net
programs to support vulnerable workers and reduce income disparities. Concrete steps
include: i) Income redistribution policies: Implement progressive taxation systems to
redistribute wealth and provide targeted financial assistance to low-income households; ii)
Targeted welfare programs: Design welfare programs that specifically address the needs of
vulnerable groups, such as subsidies for education, healthcare, and housing for low-income
workers; iii) Social assistance schemes: Establish programs that offer temporary financial
support and job training for individuals facing economic hardships, ensuring their smooth

transition to stable employment.
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Third, the increase in wages for female workers suggests a growing participation of
women in higher-paying jobs. To further support women in the workplace, the following
measures should be considered: i) Maternity leaves and pregnancy care: Ensure the
provision of adequate maternity leaves and necessary healthcare support during pregnancy
to promote the well-being of female workers; ii) Equal opportunity policies: Enforce and
strengthen policies that promote gender equality in the labor market, including measures

to eliminate gender-based discrimination and bias in hiring and promotions.

9 Appendix

Table 7: VHLSS Sample Size

Fay

Year Communes Households Individuals

2010 2199 9399 36999
2012 2219 9399 36655
2014 1716 9399 36081
2016 3133 46995 160263
2018 3133 46995 170529
2020 3132 46980 173164
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Table 8: Classification of Occupations

X

Classification Code Occupation

Public workers 01  Officers

02  Non-officers

03  Other members of the armed forces

11 Agencies of the Communist Party of Vietnam

12 The National Assembly and Office of the State President

13 The Government

14 People’s courts and people’s prosecutorates

15 Local people’s councils and people’s committees

16 ~ Mass organizations; Vietnam Fatherland Front;
Labour Confederation; Women’s Union;
Farmers’ Union; Youth Union; Veterans’ Association;

17 Private organisations; humanitarian organizations;
organizations for other particular benefits;

Executives/Leaders 18  Major organisations (groups, general corporations and the like)
19  Small organisations (companies, businesses, and enterprises, small schools)
Specialists 21 Natural sciences and technology

22 Healthcare

23  Education and training

24 Business and management

25  IT and communication

26 Legal, cultural and social affairs

31  Technicians in science and technology
32  Technicians in healthcare

33  Business and management

34  Legal, cultural and social affairs

35 Technicians in I'T and communication
36  Average-level teachers

White-collar Workers 41 General officers and desk-based officers
42  Customer service staff
43  Data and input enumerators
44 Other office assistants

Farming Workers 61  Labourers with market-demanded skills in agriculture
62  Labourers with market-demanded skills in forestry, fisheries and hunting
63  Labourers in agriculture, fisheries, hunting
and collection of farm produce for self-subsidy

Blue-collar Workers 71 Construction-related workers (except electricians)
72 Metal smiths, mechanics and other workers related
73 Handcrafters, and printing-related workers
74  Electricians and electronics workers
75 Workers in food-processing, woodwork, garment making,
and other handicrafts, and other workers related
81  Operators of fixed machines and equipment
82  Machine assembling workers
83  Vehicle drivers and operators of moving equipment

CEU eTD Collection

Manual Workers 51  Personal service staff
52 Sales staff
53  Personal care staff
54  Security service staff
91  Cleaners and domestic helps
92  Low-skilled labourers in agriculture, forestry and fisheries
93  Workers in mining, construction, industry, and transport
94  Assistants in food preparation
95  Street-based and sales-related labourers
96  Waste collectors and other low-skilled labourers
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Table 9: Propensity Score Estimation

Dependent variable:

treat
Area —0.013***
(0.004)
Villages —0.096***
(0.018)
Households 0.0003
(0.0002)
Individuals —0.00000
(0.00004)
Emigrants —0.0002
(0.0003)
Immigrants 0.001***
(0.0002)
Kinh —1.040*
(0.545)
Poor —0.695
(0.444)
Remote —1.735%**
(0.442)
Road to PC 13.839
(659.740)
Road to Surveyed HH 15.058
(310.229)
Electricity —0.193
(0.727)
Observations 11,367
Log Likelihood —1,083.473
Akaike Inf. Crit. 2,190.947
Note: *p<0.1; **p<0.05; **p<0.01
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CEU eTD Collection

Estimate and 95% CI

Figure 6: Effects of 1Z Estabhshment Adding Control Variable Set 1
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Figure 7: Effects of 1Z Estabhshment Adding Control Variable Set 2
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