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Abstract

This thesis consists of three empirical essays on the impact on inequality of Foreign Direct
Investment (FDI), international trade, and technological progress that comes with them. The first
essay examines whether FDI contributes towards income convergence of the host country, drawing
evidence from provincial data in Vietnam. Using the spatial econometrics approach and an
exogenous set of distance-based weights to characterize spatial dependences, we identify the
substantial role of both spatial interactions and FDI spillovers in bringing provinces closer together
in terms of income level. We show that high-tech FDI and industry FDI agglomerations contribute
significantly more towards the convergence process than low-tech FDI and agglomerations formed
by FDI firms coming from the same country. A similar pattern also emerges when we consider
consumption convergence. The second essay studies the impact of local labour demand shocks
from FDI firms on wage distribution, using microdata from the Vietnam Household Labour Force
Survey. We use Bartik shift-share instrument based on the interaction between predetermined local
employment structure and time-varying nationwide employment to deal with the endogeneity
between local wage level and multinational firms’ locational decisions. Overall, we find that surges
in foreign hiring increase average local wage, but the benefits are considerably higher for workers
who work in lower-skilled occupations or have lower educational attainments. Given the
prevailing skill and education wage premium, this heterogeneous effect provides evidence that the
presence of FDI firms can reduce wage inequality. The third essay analyzes the association
between income inequality, dependence on the manufacturing sector, and the availability of
vocational education as an alternative track to general tertiary education. We find that in countries
where tertiary and vocational are the two main available pathways for students to pursue, as
economic recovery, trade, and automation increases the value-added of the manufacturing sector
but decreases the number of manufacturing jobs, improving access to vocational education is
associated with a larger decline in inequality compared to tertiary education. Therefore, in the long
run, limited public resources should be directed towards vocational education in order to smooth
out adjustment to trade and skilled-biased technological change. A case study comparing the
United States and Germany in terms of their recovery paths from the Global Financial Crisis

provide further evidence for our claims.
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Chapter 1 Introduction

Foreign direct investment and international trade are widely considered as key growth drivers as
they provide the host country with modern technologies, knowledge transfer, and intensive
financial capital needed to accumulate income and wealth, and eventually improve living
standards. Previous studies have found that the presence of multinational firms and the increase in
export opportunities are generally associated with higher wage level, positive productivity
spillover, and incorporation into the global supply chain (Lipsey, 2004). However, globalization
in general and this type of FDI and export-led model tend to create winners and losers. This thesis
consists of three papers with the common theme of identifying and quantifying the impacts of FDI
and trade on income and wage inequality. Empirical questions answered in this thesis will provide
both qualitative and quantitative evidence for policymakers in their attempts to smooth out
adjustments to globalization and ensure inclusive growth. While chapters 2 and 3 focus on FDI in
Vietnam as a case study, chapter 4 focuses on both trade and automation from a cross-country

perspective.

Chapter 2 is titled “FDI agglomerations and income convergence: Evidence from Vietnamese
provinces”. In this chapter, we study the association between income convergence, regional
disparities, and foreign direct investment in Vietnam from 2003-2015, when the country rapidly
and substantially opened to foreign trade and investment. The empirical strategy is built upon
theoretical frameworks of beta and sigma convergence (Baumol, 1986; Barro et al, 1991), spatial
dependence (Anselin and Rey, 1991), new economic geography (Krugman, 1991; Venables,
2005), and FDI agglomerations (Tan and Meyer, 2011). Provincial income is measured using GDP
data from official statistics while FDI capital is measured using deal-level announcement data from
fDi Markets, Financial Times. Three empirical questions are considered: (i) What is the role of
spatial interactions among provinces in bringing them closer together in terms of income levels?
(ii) Does FDI capital in one province spread out the benefits to surrounding provinces and if yes,
by how much? (iii) Does type of FDI capital matter in their contributions towards provincial
income convergence? Using spatial econometrics approach and an exogenous set of distance-based

weights to characterize dependences among provinces, we provide strong supporting evidence of
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income convergences among Vietnamese provinces and the substantial roles of both spatial
interactions and FDI spillover effects. We also find that high-tech FDI and industry FDI
agglomerations contribute significantly more towards the process than low-tech FDI and
agglomerations formed by country of origin. Using retail trade in goods and services statistics as
a proxy for consumption, we argue that the same pattern, albeit smaller in magnitude, emerges
when considering consumption convergence. This chapter leads to several interesting policy
implications. Firstly, local authorities in Vietnam or other similar developing countries should be
highly selective in attracting FDI projects. Secondly, they should focus on creating industry FDI
agglomerations by allocating sufficient resources to key infrastructure such as industrial parks or
processing zones. Thirdly, the central government should play a key role in enhancing the flow of
goods and workers among provinces through improving overall infrastructure quality and

reforming the household registration system.

Chapter 3 is titled “FDI inflows and wage inequality: Evidence from Vietnamese labour
market post-WTO access”. In this chapter, we analyze the impact of labour demand shocks from
multinational firms on average local wage level and wage inequality using the Vietnam Household
Labour Force Survey data from 2010-2015, right after the country became an official member of
the World Trade Organization and went through a major revision of its Investment Law. Our
arguments are developed based on two main theoretical models regarding FDI firms’ offshoring
activities (Feenstra and Hanson, 1996; Zhu and Trefler, 2005) and skill mix (McLaren and Yoo,
2017). Our identification strategy relies on the variation of foreign hiring over time in 63
Vietnamese provinces and a rich set of demographics and job-related characteristics. We deal with
the potential endogeneity between local average wage and FDI firms’ locational decision by
constructing a Bartik’s (1991) shift-share instrument based on the interaction between provincial
industry composition before WTO access and nation-wide FDI employment. Overall, we show
that FDI contributes towards raising local wage level, but the magnitude of impact varies among
different groups of workers. The benefits are considerably higher for workers who work in lower-
skilled occupations or have lower educational attainments. Given the prevailing skill and education
wage premium, increasing FDI presence thus can reduce wage inequality. In terms of the spillover
effects by industry, we find that workers who work in professional, administrative, IT, and

financial are those who reap the most benefits from surges in foreign hiring. Due to the differences



in the degree of FDI presence between provinces, we argue that our evidence on the dual benefits
of increasing the overall wage rate and reducing wage inequality are being driven by only a limited
number of provinces. In the future, it is important for policymakers in Vietnam to ensure that FDI
jobs are distributed more evenly across the country through continuously enhancing the investment
climate and human capital endowment of poorer provinces. In addition, strategic and adequate
investment in infrastructure to improve the connection between provinces and between provinces

and international connection hubs should also be given a high priority in the policy agenda.

Chapter 4 is titled “Vocational Education, Manufacturing, and Income Distribution:
International Evidence and Case Studies". An earlier version of this chapter is published in
Open Economies Review Journall. Using cross-country data, we study the association between
income inequality, the role of the manufacturing sector in national income, and the availability of
vocational education as an alternative track to general tertiary education. Specifically, we examine
whether governments should direct limited resources towards tertiary or vocational education to
better deal with challenges facing the working poor including declining low income and increasing
inequality, if tertiary and vocational are the two main pathways that students can pursue. Our
results show that when the manufacturing sector increases its relative share in GDP, but
manufacturing jobs disappear due to economic recovery from recessions, automation, and
international trade, incremental improvement in vocational education’s access for students is
associated with a significantly larger decline in inequality compared to tertiary education.
Therefore, in the long term, well-resourced and well-targeted vocational training appears to be a
better complementary policy for smooth adjustment to trade and skill-biased technological change.
We also provide several case studies. Firstly, comparing the US to Germany suggests that pushing
more students to colleges may no longer be the most efficient way to deal with the challenges
caused by the decline in manufacturing employment. We also note that track records of allocated
budget to vocational training, as shown in the case of Vietnam in comparison to Thailand, as well
as government subsidies for retraining and upskilling of workers throughout their careers in

Singapore, are potential explanations for their relative competitiveness.

L Aizenmann et al (2018)



Chapter 2 FDI agglomerations and income convergence: Evidence

from Vietnamese provinces

Abstract

This chapter estimates the association between income convergence, regional disparity, and
foreign direct investment based on provincial data from Vietnam over two decades. It addresses
the issue of growth-interdependent effects from FDI by using exogenous spatial weights among
connecting provinces. On the one hand, our findings show both direct and indirect contributions
to income convergence from greenfield investment projects, particularly the high-tech FDI and
industry FDI agglomerations. On the other hand, low-tech FDI and country of origin
agglomerations may even slow down the catching-up process by crowding out domestic
enterprises. Therefore, developing countries should attract FDI selectively as well as devote
sufficient resources to improving the connections among provinces in order to gain maximum

benefit from the convergence process?.

2 We are grateful to Toshihiro Okubo and the participants at the 2017 Asian Development Bank Institute (ADBI)
Conference on Making Trade Inclusive: How to Manage Trade Adjustment in Tokyo for helpful comments. We would
like to thank Ilkin Huseynov for his help with the data on FDI projects.
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2.1.Introduction

Host countries generally consider foreign direct investment (FDI) as good for productivity and
economic growth. Generally, the reasoning is that FDI provides countries with technological
transfer, as well as human, physical, and financial capital necessary for competition in the global
markets and improvement of living standards. The presence of foreign firms is associated with
higher average level of wages, positive productivity spillovers, larger scale and more capital
intensity of production, incorporation into the global supply chains, and the introduction of new
industries (Lipsey, 2004). Yet globalization, and FDI that come with it, tends to create winners
and losers. Income distribution within the developing countries and its association with FDI is the
focus of this paper.

Against the backdrop of recent adjustments in global trade, we study regional income convergence
using a case study based on provincial-level data from Vietnam. Since implementing the major
economic reform in 1986 and joining WTO in 2007, Vietnam has achieved rapid yet stable growth
rates thanks to a consistently strong export performance (Figure 2.1). More specifically, the
growing dependences on manufacturing and FDI firms are two typical features that characterize
Vietnam’s export-led growth model (Figure 2.2). In fact, only after the inflows of foreign direct
investment since the 1980s that the integration into the global supply chains has made Vietnam
into one of the most dynamic manufacturing hubs in Asia (Deloitte, 2016). Particularly, for the
past fifteen years, FDI firms have brought over USD 200 billion in capital and helped create nearly

1 million new jobs for Vietnam (Figure 2.3).

Despite the solid growth paths and a significant overall contribution from trade and FDI, a question
remains for Vietnam whether the benefits have spread throughout its provinces. Figure 2.4 shows
that although regional differences are noticeable, there is evidence of convergence among
Vietnamese provinces. Specifically, the Red River Delta, South Central Coast, Southeast or
Mekong River Delta regions made up the third and fourth quartile (higher-income groups) of
provincial GDP per capita distribution in 2003, while the Northwest, Northeast, North Central
Coast, and Central Highlands regions belong to the first and second quartile (lower-income
groups). For the past fifteen years, the latter group has managed to grow with a rate exceeding the

national level, while the former group has been relatively stagnated. If this trend persists, the poorer



provinces should be able to catch-up in the near future. Intriguingly, apart from the North Central
Coast, the rest of Vietnam has attracted very limited greenfield FDI projects. In fact, for the past
decade, FDI projects in Vietnam are mainly destined for larger and higher-income provinces such
as Hanoi, Da Nang, Ho Chi Minh City, and their surroundings (whose growth rates have been all
decelerating). There is a possibility that this income convergence of poorer provinces with limited
FDI is a result of spillovers from neighboring richer provinces, apart from the diminishing
marginal returns on investments. Moreover, given these observations, it is important to study not
only the location and volume of FDI, but also their types, embedded technology levels, and

agglomeration motives across the regions.?

This paper contributes to the literature by studying the association between income convergence,
regional disparity, and foreign direct investment based on provincial data from Vietnam over two
decades. Our first empirical question is: do spatial interactions among provinces help bringing
them closer together in terms of income levels? If this is the case, FDI - as a potential positive
determinant of provincial GDP per capita - can indirectly contribute to the convergence process.
Our second question is: does FDI capital in one province spread out the benefits to the surrounding
provinces? In fact, as FDI in Vietham mostly agglomerates in high-income provinces, these spatial
spillover effects generate the most viable mechanism in which FDI can directly accelerate the
convergence of income among provinces. Our third question is: do different types of FDI
contribute differently towards the convergence process? We test this potential heterogeneity by
dividing FDI projects in terms of their technology levels, namely high-tech and low-tech; as well
as their motives of agglomeration, namely industry/activity and country of origin. In doing so, we
aim to provide some useful recommendations for local and national authorities in order to optimize

their FDI attraction strategies.

Vietnam offers a relevant and ideal setting for our analysis. With their openness to international
trade and investment, multinational firms have invested in a wide range of products and sectors
against the backdrop of significant urban-rural division. We address the issue of growth-
interdependent effects from FDI by using exogenous spatial weights among connecting provinces.

By identifying the existence of spatial spillover effects, we produce strong evidence on the role of

% Details on the classification method can be found in the Appendix
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green-field investment projects in accelerating the provincial income convergence process,

particularly the high-tech FDI and industry/activity agglomerations.

The rest of this paper is organized as follows. Section 2.2 overviews the theoretical framework and
related studies. Section 2.3 provides data and econometric models. Section 2.4 reports the
estimation. Section 2.5 discusses the empirical results. Section 2.6 provides some robustness
checks. Section 2.7 concludes.

2.2. Theoretical frameworks and related studies

2.2.1. Income convergence and spatial dependences

Income convergence, which has been the focal point of growth literature since the pioneering paper
of Baumol (1986), exists in two main forms. First of all, the so-called sigma-convergence concerns
about the cross-sectional variation of GDP per capita among countries, regions, or provinces and
how it evolves®. Secondly, beta-convergence focuses on the phenomenon in which poorer
provinces are able to grow faster and potentially close the gap in income levels with the richer
ones. Although two concepts are closely related, beta-convergence cannot guarantee sigma-
convergence and inequality reduction due to the possibility of random shocks to the process over
time (Quah, 1993). Therefore, in order to use the convergence concepts to infer about the inequality
dynamics among countries or provinces, it is important to examine both sigma and beta-

convergence simultaneously (Rey and Montouri, 1999).

To identify beta-convergence, Islam (2003) suggest a simple econometrics specification using
panel set-up, which is adapted from the neoclassical Solow-Swan (1956)’s theoretical growth

model with Cobb-Douglas production function and constant elasticity of substitution preferences:
ln(Yi,t) - ln(Yi,t—l) = o+ pet+ Bln(Yi,t—1) + 6k Xike + & (1)

or equivalently,

4 Coefficient of variation, standard deviation, Gini coefficient or Theil index can all be used to illustrate this concept.
Among them, coefficient of variation appears to be the most suitable since it accounts for the common increasing
trend of average real GDP per capita



In(Yie) = o+ pe + A+ B In(Yieer) + 6iXiwe + & (2)

where t is the discrete time period, Y;, denotes GDP per capita of province i at period t, a; are
province time-invariant fixed effects - which represent the steady states, k is the number of control
variables. Commonly used covariates in X include, but are not limited to, population growth,
fertility rate, indicators for law and order, saving rate, years of schooling, trade openness, inflation,
and democracy index (Barro et al 1991; Barro 2016). As the left-hand side of Equation (1) is the
growth rate of GDP per capita over the period, a negative and significant estimate of S is
considered as evidence for income convergence. Compared to the cross-sectional approach, this
has substantial advantages not only in terms of identifying the convergence dynamics but also

being able to control for some unobserved variables.

One major caveat of the conventional convergence model, as Anselin (1991) points out, is the fact
that provinces are treated as independent entities across space. If GDP per capita and other
characteristics of one province potentially affect the outcomes of its neighbors, or if there are
clusters in development, as suggested by the core-peripheral model of Krugman (1991) and
Venables (2005), OLS estimates of Equation (1) and (2) are biased and inconsistent due to the
omitted variable bias problems. In fact, this spatial dependence causes more severe biasedness in
cross-province compared to cross-country studies due to the increasing popularity of regional
growth policies (Elhorst, 2014).

According to Plumper and Neumayer (2010), there are three different forms of spatial effects. First
of all, spatial lag model (SLM) implies that the pattern of spatial dependence arises from the
dependent variable, or in other words, spatial dependence is “substantive”. Secondly, spatial error
model (SEM) assumes that the error term is the main source of dependence. In other words, it can
be decomposed into two parts: one of which is spatially related and the other is i.i.d. Finally, if
shocks in an explanatory variable in one entity produces spillover effects to outcomes of the
neighbours, the non-spatial model can be extended in a similar manner. Ideally, to avoid omitted
variable bias, we should include all three types of spatial effects discussed above in a general
model specification. However, according to Anselin (2013), this general approach is problematic
as it is impossible to identify the true underlying data generating process in some cases. Fingleton
and Lopez-Bazo (2006) suggest modelling the spatial dependences among entities explicitly rather
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than implicitly through including them in the error term. The reason lies in the fact that we cannot
correctly specify the spatial error model unless there is no omitted variable problem, which is very
unlikely in our case. As a result, in the following specifications, we only consider spatial
dependences in the dependent variable and explanatory variable.

2.2.2. FDI agglomeration and spillover effects

As FDI is a form of capital inflows, it should increase the marginal product of labour and hence
household income in the recipient province and its neighbors. As pointed out in previous literature,
this spillover effect happens because FDI projects bring not only jobs and capital but also more
sophisticated technology and management know-how. Moreover, direct competition from FDI
firms also encourages domestic firms to improve production efficiency (UNCTAD, 1999). This
type of horizontal spillovers happens mainly among firms in the same industry. On the other hand,
spillovers also occur across industries when FDI firms supply and buy inputs from domestic firms
(Lall, 1978). Thanks to these two sources, over time, FDI can promote regional convergence in
income levels, provided there is no barrier in the movements of goods and services between
provinces, or any preferential policies towards some provinces over the others. Indeed, cross-
provincial evidence from the People’s Republic of China (PRC) suggests that regional differences
in physical, human, and infrastructure capital, as well as FDI, help explain regional growth

disparities (Fleisher et al., 2010). Of course, in reality, provinces are not made equal.

To understand the association between regional inequality and FDI, the challenge is also to
disentangle the direct and spatial effects of FDI on regional differences in growth and income
levels. Due to historical preferences and unequal development among provinces, the FDI
placement tends to be endogenous and concentrated. It is thus important to account for the
proximity to FDI location; some neighbouring provinces may reap a sizable spillover benefit,
while others only a moderate one. In a cross-country setting, the evidence suggests export
similarity among neighbors: a country is more likely to start exporting goods currently being
exported by a neighbouring country (Bahar et al., 2014). We could also expect such localized

character of knowledge diffusion in the case of FDI among neighbouring provinces within country.

Firms in general and FDI firms in particular are likely to locate near each other in space. From the

firm’s point of view, this clustering behaviour is beneficial as geographical proximity can greatly
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foster the exchange of goods, people, and ideas among firms. In other words, agglomerations
improve firms’ productivity by allowing for better sharing, matching, and learning of production
inputs and technology (Duranton and Puga, 2004). According to Tan and Meyer (2011), there are
two main motives of FDI agglomeration: industry and country of origin. On the one hand, firms
within the same industry benefit from the supply chain network, the joint pool of employees as
well as intra-industry knowledge in terms of market forecasting or business trends. On the other
hand, firms originate from the same country are also likely to locate near each other in order to
exchange tacit knowledge and information on local business practice. This is particularly useful if
FDI firms do not have local partners or if the institutional quality in the host country is weak while

their businesses require a significant amount of trust.

In previous literature, positive externalities on firms’ productivity produced by both types of
agglomeration have been studied and found in many countries such as the UK (Driffield, 2004),
France (Crozet et al, 2004), Portugal (Guimaraes et al., 2000) or Italy (Bronzini, 2004). However,
to our best knowledge, the benefit of FDI agglomerations from the public point of view has
received insufficient attention. We aim to bridge this knowledge gap by comparing both direct and
spillover effects of industry and country of origin agglomerations towards provincial income
convergence in Vietnam. In fact, richer knowledge on this issue would allow local and national
governments to improve their attraction strategies. Specifically, we intend to test the following
hypothesis: As industry/activity agglomerations are naturally formed on a more economical basis
compared to country-of-origin agglomerations, they can contribute more to provincial growth and

the convergence process in general.

2.2.3. Related studies

The income convergence hypothesis has been tested and examined using different samples in
previous literature. While conditional convergence has been found between countries (Barro et al.,
1991; Ben-David, 1993), unconditional convergence has been found only among relatively
homogenous entities such as US states (\Vohra, 1996) or British counties (Chatterji, 1996). Treating
entities as spatially dependent, convergence phenomenon has been detected using a sample of US
states (Rey and Montouri, 1999), EU regions (Piras and Arbia, 2007; Badinger et al.,2004), or
Chinese provinces (Aroca et al., 2006). However, studies on income convergence, the role of FDI
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or spatial interactions within Vietnam are limited. In fact, previous authors either look at periods
before the FDI boom in 2007 (Nguyen and Nguyen, 2008) or convergence in productivity among
industries (Nguyen et al., 2016).

In terms of the spillover effects of FDI capital, the evidence so far has been mixed. According to
a meta-analysis by Gorg and Greenaway (2004), among 42 studies on the horizontal spillover
effects of FDI in both developed and developing countries, positive and significant impact is found
in only half of them. Reasons for these contradictory results include, but are not limited to, the
absorptive capacity of domestic firms or competition levels in domestic markets (Wang and
Blomstrom, 1992). On the other hand, supporting evidence of FDI vertical spillover is more
conclusive. Consistent with the literature, previous studies on developing countries like Vietnam
also suggest controversial results. While Mirza and Giroud (2003) argue that spillover effects are
relatively weak, Nguyen and Nguyen (2008) find significant horizontal spillover in the service
sector and vertical spillover in the manufacturing sector. Moreover, case studies on Vietnam
mainly investigate effects across industries while largely ignore the role of geography. According
to studies such as Crespo et al. (2012) or Hong and Sun (2011), as spatial externalities of FDI at

provincial level are fairly strong, ignoring them can cause severe biasedness to the results.

In this chapter, we attempt to bridge the gap in income convergence as well as FDI spillover
literature in Vietnam. Using provincial data from 2003-2015, we extend the basic panel model in
Equation (2) above by treating provinces as spatially interdependent. We assume that FDI and its
spatial lag are the main covariates that govern the convergence process. We also examine several
specifications to improve the robustness of our results.

2.3.Data

We construct our final dataset using two main sources. Data on population and provincial GDP in
current local currency are obtained from Vietnam General Statistics Office (GSO). To adjust for
inflation, GDP values are deflated to the base year of 2010.° Due to the unavailability of a

province-specific consumer price index, we have to use the common national measure for this

5 As commonly used by GSO
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adjustment.® During the period of study, there were several administrative changes in Vietnam.
Therefore, we incorporate data of newly created provinces into existing provinces in 2003 to

construct a strongly balanced panel. Effectively, this leaves us with 60 provinces.

Total FDI capital of each province is calculated from the fDi Markets dataset, Financial Times
Ltd. This is a comprehensive dataset which tracks worldwide greenfield FDI projects and collects
information on location, activity, capital, and estimated number of jobs created, among many
others. We use the nominal exchange rate to convert the value of FDI capital into local currency
for consistency. Notably, as only implemented FDI projects are included, this dataset provides a
more accurate measurement compared to registered capital which has been used intensively in
previous studies for Vietnam. From a Balance of Payments point of view, this dataset effectively
measures gross FDI inflows at provincial level, as it does not contain information on reverse
investment or disinvestment. If the size of disinvestment is significant, our gross measure may
overestimate the impact of FDI inflows compared to a net measure. Unfortunately, data on net
inflows is not available at provincial level for Vietnam. However, Figure 2.5 shows that at national
level, yearly gross and net FDI inflows are tracking each other extremely closely with a pairwise
correlation of close to 0.99. Moreover, disinvestment only accounts for a relatively small part of
total FDI inflows. Therefore, our strategy of using aggregated project-level data to measure
provincial FDI inflows should not suffer from the above caveat, if we assume that the

disinvestment behaviors of FDI firms are independent of their locations.

In order to examine potential heterogeneity in spillover effects, we decompose FDI using the
Statistical Classification of Economic Activities - NACE revision 2 (Eurostat, 2014). The first
group, low-tech FDI, consists of projects in low-technology manufacturing and less knowledge-
intensive services such as textile and warehousing. The second group, high-tech FDI, involves
high-technology and knowledge-intensive counterparts such as chemicals and R&D.’ Finally,
supplementary variables such as exchange rate or national GDP deflators are extracted from World
Development Indicator (WDI), World Bank.

& We acknowledge that doing so might introduce measurement errors to the real level of GDP per capita as well as
growth rates if purchasing power parity does not hold among provinces (Barro et al., 1991). However, unfortunately
data on provincial CPI is not publicly available.
" The detailed list can be found in the Appendix
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2.4. Methodology

2.4.1. Spatial weighting matrix

The spatial weighting matrix W is an N x N square matrix which represents the spatial structure
or the relative connectivity of entities across space (Getis, 2009). The structure of W evokes the
first law of geography by Tobler (1969): “everything is related to everything else, but near things
are more related than distant things”. In practice, there are two main strategies in constructing W.
Firstly, the binary method assigns the value of 1 to wy, if province i and k are contiguous and 0
otherwise. Secondly, in the distance-based method, w;; represents the inverse distance between
two provinces’ centroids. In both methods, all diagonal elements are set to 0 to avoid self-
contiguity and the matrix is row-standardized, i.e., the sum of all elements on each row is 1.In this
study, we utilize the inverse-distance version of W with a cut-off threshold of 500km® - which
effectively means that w;;, become 0 for any distance exceed this value. Firstly, using this type of
W is justifiable due to the long and thin geographical shape of Vietnam. Therefore, using
contiguity weights might ignore some spatial dependences especially those that happen among
provinces in the middle, narrow part of the country. Secondly, using the inverse distance matrix
without any cut-off threshold is highly problematic and counterintuitive as it requires the

assumption that all provinces are connected to each other (Lesage, 2014).°

2.4.2. Model

We examine the income convergence in Vietnam conditioning on FDI capital inflow using spatial
econometrics approach. The impacts of FDI are estimated by including both level and spatial lags
as explanatory variables. Moreover, we disentangle the potential heterogeneity of FDI impacts by

their technology levels and agglomeration motives.

8 We use the longitude and latitude of the capital of each province to calculate the distance. Although this choice may
slightly violate the exogeneity assumptions of W, we believe that it reflects the economic linkages among provinces
more precisely.

® The choice of this cut-off value is entirely arbitrary except from the fact that it ensures there is no province without
neighbours. However, we have observed that using different values do not alter our main estimation significantly.
More detailed results are available upon request.
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2.4.2.1.FDI technology levels and income convergence

Firstly, we begin with a baseline dynamic panel model with two-way fixed effects and without any

spatial components:
Yie = 1+p) Yit-1+ 0 FDI;;_1 + Vln(ni,t +g+ 5) ta;+ Ut & (3
where:
Y; . is the logarithm of GDP per capita in province i and time t
FDI; ., is the logarithm of FDI inflows in province i and time t-1

n; . is the population growth rate in province i and time t, g is the exogenous rate of technological

progress and & is the capital depreciation rate, which we assume to be constant across provinces'®

«; and u, are province and time fixed effects which capture any time-invariant heterogeneity and

common temporal shock to all provinces.
&; ¢ 1S the error, which we assume to be i.i.d

We then extend our baseline model by accounting for potential spatial dependences among
Vietnamese provinces. Specifically, we gradually include the spatial lag of log GDP per capita and

FDI inflows:
Yie=0p Zilg=1 Wig Yire + a+p Yitc1+ 0 FDIji 4 + yln(ni,t +g+ 5) toa;t et &y 4)
Yie= pYRe1wixYige + A+ B Yiees+ 0 FDIpq + O XN_q wip FDI 4 +V1n(ni,t +9+ 5) +a; +p + g (5)

Equations (4) and (5) are commonly referred to as the Spatial Autoregressive (SAR) and Spatial
Durbin (SDM) models. In matrix form, equations (3), (4), and (5) are equivalent to:

10 Following Bosworth and Collin (2008)’s paper on income convergence in China and India, we assume that g equals
0.04 and § equals 0.06.
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Yo=Q+p)Y,oy +o FDI,_ + X, + E, (6)
Vi=pWY+ (1 +p) Yy +oFDI_1 + X, +E; (7)
Y, = pWY, + (1 +B)Y,_, +0 FDI,_, + 6WFDI,_, + X, +E, (8)

We use the Maximum Likelihood (ML) method for both the baseline and the dynamic spatial
models.* According to Elhorst (2010), Monte Carlo simulation shows that ML method is capable
of producing a less biased estimator for the spatial autoregressive parameter p. Consistent with the
literature, a negative and significant estimate of $12 provides evidence for income convergence
conditioning on FDI inflows. We use two indexes to illustrate the convergence process. Firstly,
the speed of convergence, which is calculated as —In(1 + f) and reported in annual percentage,
indicates how fast provinces approach their steady states. Besides, the half-life indicator, which
equals In(2) / —In(1 + B), measures the time it takes for provinces to fill half the gap separating
them from their steady states. Ideally, we should control for the saving rate and human capital
accumulation. However, in the case of Vietnam, the proxies for these variables are not available
at provincial level. Finally, we use one-period lagged of FDI inflows since our dataset is
constructed based on the announcement of FDI projects and thus we expect their impacts to not be
instantaneous. In fact, lagging FDI by one period also allows us to deal with the endogeneity
problem between FDI and GDP per capita, at least to some extent. Estimates of p identify
substantive dependence among provinces. On the other hand, o and 8 represent the direct and
spatial spillover effects of FDI inflows on GDP per capita, respectively. Interpreting coefficients
in equation (6) is straightforward as p is assumed to be zero. However, in equation (7) and (8), if
p is significantly different from zero, we cannot directly use the estimates of 8, ¢ and 6 to infer

about the direct and indirect effects. In fact, we can write equation (8) in reduced form as follows:
Y=0A-pM)A+P Yy + A= pW) (ol +OW)FDIy + (1 — pW) T X, + (1 —pW)T'Ee (9)

Following this transformation, the direct impact of FDI on income and the convergence coefficient

can be calculated using the average of all diagonal elements of the composite matrices (1 — pW)~1

11 We use Stata command xsmle (Belotti et al., 2016) for estimation
12 Or in other words, 1 + § is smaller than 1
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(oI + 6W) and (1 — pW)~1 (1 + B), respectively. On the other hand, the spillover effects are
calculated by the average row-sum of all non-diagonal elements of the corresponding matrices. In
the tables of results below, we report these transformed effects if necessary. Standard errors for

hypothesis testing are obtained using Monte-Carlo simulation with 1000 replications.

In order to examine the heterogeneity of FDI impact by the projects' embedded technology levels,
we extend equations (6), (7), and (8) by including two measures of low-tech and high-tech FDI

inflows. The rest of the specification is completely similar.

2.4.2.2.FDI agglomerations and income convergence

Equivalently, we investigate the heterogeneity of FDI contribution towards provincial income
convergence by types of agglomeration: industry and country of origin. In order to disentangle
these two agglomerations in each province at any given time, we implement a two-stage approach.
In the first stage, using panel Poisson count model, we regress total number of FDI projects on two
indexes for industry and country of origin agglomerations. As the number of FDI projects involves
a lot of 0 values and is not normally distributed, Poisson regression is preferable over OLS for

better consistency and lower biasedness:

FDI; ¢ = Bo + p1Industry; ., + Origin;,_; + &, (10)
where:
FDI; . is the total number of FDI projects in province i at year t.

Industry;,_, and Origin;._, are agglomeration indexes, proxied by the ratios of existing local
FDI firms in all previous years within the same industries or countries of origin as the group of

new FDI firms in year t.

For example, if there are 10 projects in province i and year t, in which 4 are from the China and 6
are from Japan, the origin index Origin; ., is calculated by the number of existing Chinese and
Japanese firms divided by the number of existing FDI firms in the province up until year t-1.

Similarly, if out of those 10 projects, there are 2 in agriculture and 8 in manufacturing, the industry
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index Industry;,_, is calculated by the number of already established agricultural and
manufacturing firms divided by the total number of existing FDI firms in the province up until
year t-1.There are three things worth noting. Firstly, we use total count of FDI projects as the
dependent variable instead of total capital value. This is because apart from provincial
characteristics, FDI capital depends on many other firms’ characteristics, which unfortunately we
cannot control for due to data limitation. Secondly, we divide total number of agglomerating firms
by total number of all FDI firms in previous years before including them as explanatory variables.
Particularly, doing so allows us to standardize the accumulative nature of FDI stock over time.
Finally, by relying only on agglomeration indexes to explain the count of FDI projects, we assume
that all firms face the same provincial characteristics while forming their investment decisions.
Even though this is a strong assumption given Tan and Meyer's (2011) results, we proceed as our

focus is not on how strong the agglomeration forces are but rather their relative importance.

In the second stage, we successively set each index to be zero and predict the total number of FDI
projects using the other based on the first-stage coefficients. These values can serve as proxies for
agglomeration forces as they measure the predicted number of projects in province i at year t if
none of the existing local FDI firms are from the same countries of origin or industries. We then
substitute them into the baseline and spatial models described above to measure the heterogeneous

effects of FDI agglomeration in a similar manner to the technology levels.

Although Tan and Meyer (2011) only refer to industry agglomeration as firms that have the same
products, we have reasons to believe that firms that have similar activities such as building
warehouses or R&D also tend to cluster together. In this kind of agglomeration, except for
exchanging industry-specific knowledge, firms still achieve economies of scale through sharing
the supply network and pool of employees. Therefore, we also examine the importance of activity

agglomeration relative to country-of-origin agglomeration in a similar manner for robustness.*3

13 The full lists of industry and activity are included in the Appendix
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2.5.Results

2.5.1. Preliminary analysis

In order to provide a solid foundation for the spatial models, we conduct a preliminary analysis of
the patterns of Vietnamese provinces' GDP per capita over time. We measure the association
between the provincial GDP per capita and the spatial lag or weighted average of its surrounding
neighbors using the Global Moran's | statistic.}* This is one of the most commonly used statistics
in detecting spatial dependence (Arbia, 2006) and (Kelejian and Piras, 2017). In Vietnam, spatial
dependence among provincial GDP per capita is fairly strong as the Moran's | statistic has been
positive and significant with p-value very close to zero since 2003 (Table 2.1). In other words,
provinces with similar GDP per capita are more likely to locate near each other than what can be
expected by random chance. Therefore, it is not reasonable to treat provinces as independent

entities in space.

Plotting the Global Moran’s | statistic and the coefficient of variation - which represents the
dispersion of provincial GDP per capita over time - reveals two intriguing facts (Figure 2.6).
Firstly, although the spatial dependence has been decreasing since 2003, it remains highly
significant which suggests that clusters in GDP per capita do exist among Vietnamese provinces.
Secondly, the clustering effect and dispersion among provinces tend to move together.'® This can
be due to either the fact that provinces within clusters become more similar to each other or the
vanish of existing clusters, or both. As Global Moran’s | statistic summarizes all spatial
dependences using a single number, it is not particularly useful for identifying potential clusters.
As a result, we turn our attention towards the Local Moran's | statistic for each province over time

to examine the changes within and across clusters more closely.*®

2i=1(Vi=-NXjmg 0 (Y- V)
Si=1 (Y- 1)°
standardized spatial weights matrix W; Y; is the GDP per capita of province i, and ¥ is the mean GDP per capita of all

provinces.

15 Indeed, these two measures are highly correlated with a coefficient of 0.77

Y- Yjmgw (V-7
Si=1 (Y- 1)°

14 Global Moran's | statistic is calculated as GM = where w; ; is the elements of the row-

16 The Local Moran’s | statistic is calculated as I; = ) This is a good representative of the

standardized spatial lag of provincial GDP per capita
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We plot the Local Moran's | statistic for each province on the map (Figure 2.7) and also against
the standardized GDP per capita (Figure 2.8) for three representative years along the period of
study. By doing so, we effectively divide provinces into four distinct groups: The high-income
province with high-income neighbors; the high-income province with low-income neighbors; the
low-income province with low-income neighbors; the low-income province with high-income
neighbors.t” We define high income (rich) as being higher than the average while low income
(poor) as being lower than the average. Looking at Figure 2.7, in 2003 - the first year of our interest,
there existed four clusters of provinces: The Northeast (poor), the Mekong river delta (rich), the
Northwest (poor), and the Southeast region (rich). From the income convergence’s point of view,
these clusters are particularly alarming as it means that some provinces are getting away while
some are lagging behind. However, over time, while the first two clusters have disappeared, the
former two have also shrunk in size despite their persistence. Figure 2.8 also reveals another
interesting trend. Throughout the period of study, the majority of provinces has become more and
more scattered around the point of origin - or in other words, has converged towards the "averaged”
province. Moreover, the Local Moran's | statistics for many provinces within the persistent clusters
have vastly reduced since 2003.

We can summarize our preliminary analysis on the regional pattern of GDP per capita in Vietnam
using two stylized facts. Firstly, even though spatial dependences among provinces have decreased
over time, they remain fairly strong and thus need to be considered in the empirical analysis.
Secondly, there is significant evidence which supports the income convergence process among

Vietnamese provinces.
2.5.2. Empirical analysis

2.5.2.1. FDI technology levels and income convergence

Table 2.2 reports the panel regression results using both baseline and spatial models. In all
specifications, the significant and negative estimation of the 8 coefficient provides strong support
for income convergence. Together with the decreasing coefficient of variation as depicted in

Figure 2.6, it is fairly sensible to conclude that the convergence process has offset any shock to

17 These are corresponding to the first, second, third and fourth quadrant in Figure 2.8, respectively
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the dispersion of income and successfully reduced regional inequality in Vietnam during the period
of study. However, as growth in general and the convergence process in specific highly depends

on business cycles, whether Vietnam can maintain this trend in the future remains questionable.

When only lag GDP per capita, population growth and FDI are included as in column (2), the
convergence speed is 11.2 percent which implies that it would take 6.2 years for Vietnamese
provinces to close half the gap to their steady states. This speed is relatively high compared to the
commonly founded 2 percent in previous literature (Abreu et al., 2005) but is consistent with what
has been observed among provinces in other developing countries such as China (Hong and Sun,
2011) or Turkey (Celbis and Crombrugghe, 2016). Interestingly, the significant estimation of FDI
capital confirms its positive impact on provincial income. More specifically, 10 percent increase
in FDI inflows is associated with 0.005 percent increase in provincial GDP per capita the following
year. However, it is not sufficient at this point to conclude about the contribution of FDI in the
convergence process. In fact, if FDI capital is concentrated in the rich provinces only then this

result may even imply that FDI causes income divergence among provinces.

We tackle this issue by extending our baseline model to account for the spatial dependence among
provinces. First of all, we estimate a spatial autoregressive (SAR) model by adding the spatial lag
of provincial GDP per capita, as reported in columns (3) and (4). The coefficient of this new term
is positive and highly significant at 5 percent level which conforms with the strong spatial
dependence we notice in the preliminary analysis. In other words, provinces which are closer to
each other are more likely to have similar development levels compared to those further away. We
support this finding by using arguments from Krugman (1991) and Rey and Montouri (199) in
which geographical closeness is highly capable of fostering convergence by allowing for better
exchange of technology, goods, and workers. Particularly, the speed of convergence increases to
around 12.8 percent with a corresponding half-life of 5.4 years which suggests that the spatial
dependences among provincial GDP per capita play an important role in the convergence process
by shortening the average time needed to reach the steady states by around 1 year. If we treat
provinces as independent entities across space as in the baseline model, the estimation of S-
coefficient is biased as it also captures these underlying spatial interactions. Interestingly, we can
partially attribute this 1-year improvement to FDI due to its positive and significant estimation in

both columns (3) and (4). More specifically, throughout the period of study, although FDI capital
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has mainly been located in some rich provinces, it has accelerated the convergence process through
raising host provinces' income and providing the foundation for the spatial interactions to work. A
clear policy implication would be that the Vietnamese governments should devote considerable
resources to improving the connections among provinces. Building transport infrastructure or
reforming the household registration system are two examples of what can be done in order to

magnify this impact.

Apart from this indirect channel through host province’s GDP per capita, FDI capital can also
directly contribute towards the convergence process thanks to the spillover effects. Specifically, a
newly opened FDI factory in host provinces can considerably benefit the neighboring provinces
through providing jobs and income for commuting workers, setting up new supply chains, or
improving the overall infrastructure quality. We test this possibility in column (5) by adding the
spatial lag of FDI to the existing SAR model. By doing so, we implicitly assume that these effects
diminish with distance. Intriguingly, this new term is positive and highly significant at 5 percent
level which provides concrete support for the relevance of FDI spillover. Even if FDI is more
concentrated in rich provinces, these positive FDI spillover effects would help shorten the
convergence process among provinces. Moreover, we also observe that the coefficient of spatial
lagged FDI is substantially higher than that of FDI itself.*® which is consistent with the law of
diminishing marginal product of capital given the concentration of FDI capital in rich provinces.
This also provides even more concrete evidence on the contribution of FDI capital towards the

convergence process.

Finally, we investigate the potential heterogeneous impact by effectively dividing FDI capital into
two groups with respect to their embedded technology levels. As expected, high-tech FDI is highly
relevant in accelerating the convergence process, both directly through the spillover effects and
indirectly as a positive determinant of provincial GDP per capita. For example, in the SDM
specification in column (7), 10 percent increase in high-tech FDI is associated with 0.01 percent
increase in the host province's GDP per capita and 0.04 percent increase in the average neighboring
provinces' GDP per capita. In contrast, the impacts of low-tech FDI are insignificant in both

specifications. A possible explanation of this observation is that in developing countries, low-tech

18 As mentioned above, for the SAR and SDM model, we report the reduced form estimates when necessary.
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FDI can sometimes be detrimental to growth by producing market-stealing or crowding-out effects
on domestic firms (Hong and Sun, 2011). As a result, we strongly believe that the quality of FDI
does matter in the catch-up process and Vietnamese provinces should attract FDI more selectively

in order to maximize the potential benefit.

2.5.2.2. FDI agglomerations and income convergence

Table 2.3 presents the first-stage results for the agglomeration study. As expected, the coefficients
of all three agglomeration indexes are positive and highly significant in Vietham. This confirms
the clustering behaviour by province of FDI firms in Vietnam to reap the benefit of agglomeration
economies, as theory suggests. In other words, the larger the stock of the same country or same
industry/activity FDI firms in previous years, the higher the number of new FDI firms decide to
locate. Interestingly, country of origin agglomeration seems to be the dominating force that pulls
FDI firms together in both columns (1) and (2). This can be explained, at least to some certain

extent, by the high degree of business uncertainty and weak local institutional quality in Vietnam.*®

Table 2.4 reports the second-stage results for both the baseline and spatial models. Similarly,
failing to account for the spatial dependences among provinces leads to biased estimation of the
convergence speed. As far as the agglomeration types concern, industry and activity
agglomerations have considerable contributions towards the convergence process, both directly
and indirectly through positive spatial interactions. Contrastingly, the insignificant coefficients of
country-of-origin agglomeration in all columns suggest that its impact is limited. Moreover, the
negative sign suggests that it may even be harmful to the catching-up process by inducing the
crowding-out effect in a similar manner to low-tech FDI. These observations are consistent with
theories as industry/activity agglomerations are formed on a more profit-based foundation
compared to their country of origin counterparts. As a result, it is reasonably clear that policies
which promote FDI clusters such as building industrial parks or processing zones should be the

main focus of both local and national authorities in Vietnam.

19 According to Tan and Meyer (2011), “in hostile territory, you need your friends the most”
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2.5.2.3. Prospective FDI and income convergence

Up until now, we have used one-period lagged of FDI inflows as explanatory variables to reflect
the potential delay between the announcement of the project and its real impact. However, in this
section, we examine whether the positive contribution of FDI capital towards provincial income
and consequently the convergence process can also be contemporaneous. There are two possible
reasons for this. Firstly, given the size of most FDI projects, workers and service providers may
move into the province or increase their economic activities right after the announcement to
anticipate the potential aggregate demand shock. Secondly, as we do not have data on the month

of announcement, the one-year lagged value may not capture the full extent of FDI’s impact.?

The first column of Table 2.5 presents the results of our baseline model with the inclusion of FDI
capital for the current year (“Current FDI”). In the second column, we go one step further and also
include its lead value to capture the potential signaling effect of FDI capital i.e. the future presence
of FDI project within one province may be known even before the official announcement. To
reflect the anticipated nature of this variable, we call it “Prospective FDI”. We only present the
results of the SDM model with the assumption that this is the correct specification of the data
generating process. Generally, it is evident that both current and prospective FDI do contribute
towards the income convergence process through their impacts on the host province’s GDP per
capita (first panel). On the other hand, their impacts through direct spatial spillovers are both
insignificant (second panel). In terms of magnitude, the lag FDI remains the most relevant,
followed by current and prospective FDI, respectively. However, it is important to be cautious
when forming policy implications from these results. Given the p-values of the Inoue and Solon's
(2006) Lagrange Multiplier test?!, there is evidence of autocorrelation of orders 1 and 2 in the FDI
variable. Therefore, the positive results in our estimation may just be a consequence of the positive

correlation of provincial FDI over time.

20 For example, a FDI project is announced in January may see its impact reflected in the provincial income for that
year.
21 The null hypothesis is no autocorrelation of any order
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2.5.2.4. FDI and consumption convergence

In previous specifications, we have found that FDI capital can accelerate the convergence process
and reduce income inequality between Vietnamese provinces. However, income, as measured by
GDP per capita, may not be the best indicator of households and individual wellbeing and therefore
income inequality may not reflect well the dispersion in living standards. The reason is that income
is much more volatile, as it completely misses out on people’s saving patterns. Deaton (1998)
advocates for consumption as an alternative and better measure as it directly captures the flow of
goods and services. Moreover, it is also more likely to be affected by changes in benefits and
welfare programs (Meyer and Sullivan, 2017). In recent years, there has been a growing number
of studies comparing patterns in income and consumption inequality. However, the results are
mixed (Heathcote et al, 2010, Attanasio et al., 2012, Fisher et al. 2013, Aguiar and Bils, 2015).

In this section, we re-estimate our model using consumption measure as dependent variable instead
of income to see whether we can find a similar impact of FDI capital. Due to data limitation, we
use the retail trade of goods and services statistics from the General Statistic Office?? as a proxy
for consumption and consumption per capita. It is important to note that this is only a close proxy
and by no mean a perfect measure of consumption as it also includes government spending and
value of sellers’ shipments and inventories Which have not been sold to consumers. In many
statistical agencies such as Eurostat or the Office of National Statistics (United Kingdom), monthly
data of retail trade of goods and services are often used as a short-term indicator for private
consumption. In Vietnam, the General Statistics Office (GSO) produces private final consumption
expenditure statistics using a combination of data from estimated retail trade of goods and services,
production and use of agricultural products, and household living standards survey. Figure 2.9
shows that retail trade of goods and services is a sufficiently good proxy for private consumption
as the year-on-year growth rates of the two variables are highly similar at national level. Another
potential proxy for consumption is personal remittances received as a percentage of GDP.
According to the World Development Indicators (WDI), personal remittances received as a
percentage of GDP for Vietnam have increased significantly since mid-2000 and have

continuously been around 6-7 percent. Unfortunately, remittance data is not currently available at

22 https://www.gso.gov.vn/SLTKE/pxweb/en/08.%20Trade,%20Price%20and%20Tourist/-/E08.02.px/?rxid=5a7f4db4-
634a-4023-a3dd-c018a7cf951d
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provincial level — our main unit of interest. Therefore, in Table 2.6 and 2.7, we present the results
using retail trade of goods and services as proxy for consumption, for both the baseline and spatial
models, and both aggregate and breakdown measures of FDI by technology levels and

agglomeration types.

Firstly, the speed of convergence is much faster for consumption per capita with a half-life of
around 3 years compared to around 5.5 years for income per capita. However, the spatial
interactions among provinces are much less significant, as shown by the estimated coefficient of
the spatial lag of consumption per capita. We also find weaker evidence of its contribution towards
the convergence process. Even though the coefficients of high-tech FDI or industry activity FDI
agglomerations are still positive and significant, the lack of spatial dependences among provincial
consumption per capita may prevent them from bringing provinces closer together. In terms of the
direct spillover effects, as measure by the spatial lag of FDI in SDM model (columns 2 and 4 in
both tables), only industry activity remains relevant in the convergence process. These findings
further reinforce the policy implication from section 2.5.2.2, that both local and national
governments in Vietnam should devote sufficient resources to promoting FDI activity clusters,

through building new industrial parks and increasing the capacity of the existing ones.
2.6. Robustness checks

2.6.1. FDI as an endogenous variable

One potential issue which may affect our results is the endogeneity of FDI — our main explanatory
variable. As discussed in section 2.4.2 above, GDP and FDI may be simultaneously determined.
While FDI can contribute to the level and growth rate of GDP per capita at provincial level, GDP
per capita can also be a key determinant of foreign firms’ investment decisions. On the one hand,
if GDP per capita is a good proxy for development level and subsequently the skill level of the
local workforce, higher GDP per capita may cause higher FDI inflows. On the other hand, GDP
per capita is also an indicator of the potential labour cost facing FDI firms. If this is the case, higher
provincial income per capita may discourage FDI inflows. In any case, this type of reverse
causality may cause bias in our results. This can also be an issue for the spatial lagged value of

FDI inflows as GDP in the host province may also affect FDI inflow in surrounding provinces if
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the labour force is sufficiently mobile. In our main model, we have attempted to treat this problem
by using publicly announced deal-level data to compute provincial FDI inflows and also including

the lagged values of FDI inflows instead of the contemporaneous ones.

In this section, we provide robustness checks by explicitly treating provincial FDI inflows and its
spatial lagged value as endogenous. We implement an instrumental variable approach in a system
GMM set up in which lagged values of the endogenous FDI inflows are used as instruments
(Arellano and Bond, 1991; Roodman, 2006)?%. As FDI inflows enter the model as a 1-year lagged
value, we are only using lags of second-order and higher. Standard errors of estimated are created
using the two-step method and Windmeijer's (2005) small sample correction. Table 2.8 presents
results for the baseline model with high-tech and low-tech FDI inflows as the key variables of
interest. Generally, the results are qualitatively similar to our main results using the quasi-
maximum likelihood estimator. Only high-tech FDI can contribute to the income convergence
process, both indirectly as a determinant of GDP per capita, and indirectly through spatial
spillovers. The p-values for the Arellano-Bond AR(2) and the Hansen test in both models provide
strong support for the use of second-order and higher lags as instruments as well as their validities.

2.6.2. Alternative specifications

We also test the robustness of our results using (i) the contiguity spatial weighting matrix to allow
for different forms of spatial dependences as well as (ii) three-year interval averaged data to
account for the impact of business cycles in the conventional growth model. Table 2.9 and 2.10
report regression results using FDI classification by technology levels and agglomeration motives,
respectively. In general, our main findings remain generally intact. Only high-tech FDI and FDI
industry/activity agglomerations can accelerate the convergence process. However, the
insignificances of some estimations of the spatial dependences and FDI capital suggest that relying
on FDI and spatial interactions among provinces may not be a sustainable growth strategy, at least

in the long run.

23 We use command xtabond2 (Roodman, 2006) for estimation
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2.7. Conclusion

For our discussion, several qualifications are in order. First, we are interested in not only the
adjustment of household income and convergence process influenced by FDI, but also the
economic agglomeration as FDI localizing production and service activities in the nearby regions.
Second, the focus on understanding the effect of FDI for the average province is important since
it is possible that well-developed provinces benefit more from FDI through having greater gravity
for economic activities while other less-developed provinces decline. Finally, even though we have
made every possible effort within the data availability, endogeneity remains a viable problem as
the locational choice of FDI over time depends on many unobserved factors including initial

conditions, preferential treatments, and political economy considerations.

In this chapter, we study the association between FDI, income convergence, and regional
inequality in Vietnam. Applying spatial econometrics approach on provincial data from 2003-
2015, a period which can be characterized by trade and investment openness, our findings provide
supporting evidence of income convergence among provinces in Vietnam. Together with the
decreasing trends in provincial income dispersion, this catching-up effect has significantly
contributed to regional inequality reduction. Particularly, spatial interactions among provinces
play a substantial role in accelerating the convergence process. We also find the positively
significant contributions of high-tech FDI and industry/activity FDI agglomeration but not low-
tech FDI or country of origin agglomeration; probably due to the fact that low-tech foreign
investment competing away domestic firms without significant productivity and efficiency gains

while country of origin agglomeration may crowding-out domestic investment.

In terms of policy implications, provinces in Vietnam should be highly selective in attracting FDI
projects as a sustainable growth strategy. Moreover, they should also devote sufficient resources
to policies which induce industry/activity FDI agglomerations such as building industrial parks or
processing zones. Finally, the national government also needs to promote the flow of goods and
workers among provinces by improving infrastructure quality or possibly reforming the household

registration system.

Since Vietnam started opening to international trade and financial markets, the central government

has mainly used tax incentives including preferential tax rates and tax breaks in order to distribute
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FDI capital more equally among provinces. According to Deloitte's (2020) Doing Business in
Vietnam report?*, FDI firms are subjected to only 17 percent corporate income tax for 10 years,
compared to the standard 20 percent rate if they invest in difficult socio-economic regions.
Moreover, they also receive 2 years of tax exemption and 4 years of 50 percent reduction. If FDI
firms are investing in especially difficult socio-economic regions, the tax rate drops to only 10
percent for 15 years with a tax holiday of 4-year exemption and 9 years of 50 percent reduction.
However, as shown in Figure 2.4, the extremely unequal distribution of FDI capital among
Vietnamese provinces for the last 15 years suggests that tax incentives have not been effective as
a policy tool. Unless other barriers to investment such as labour immobility and poor infrastructure
are lifted, financial incentives would not be sufficient to attract FDI firms to the least-developed

regions.

Based on the spatial-effect estimation applied to a new data set and empirical setting, useful
methodological extension may include: (i) reducing estimation bias of the convergence coefficient
by controlling for a larger set of covariates; and (ii) improving the accuracy of FDI spillover
measurement by incorporating socio-economic and institutional distance among provinces into the

spatial weighting matrix.

2 https://www2.deloitte.com/content/dam/Deloitte/vn/Documents/tax/vn-tax-vietnam-doing-business-2020.pdf
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Figures and Tables

Growth (right scale) has been rapid yet robust for Vietnam thanks

to a strong exports performance (left scale)
Source: World Bank WDI
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Figure 2.1 Vietnam’s export and GDP growth

Source: World Development Indicators
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Vietnam's exports have been increasingly depending on manufacturing

and FDI sectors
Source: World Bank WDI and GSO
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Figure 2.2 Vietnam’s export composition

Source: World Development Indicators and GSO
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FDI firms bring to Vietnam a massive amount of capital (left scale) and
jobs (right scale)
Source: fDI markets, Financial Times
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Figure 2.3 Vietnam greenfield FDI capital 2003-2017

Source: Author’s calculation from fDi Markets, Financial Times
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Figure 2.4 Vietnam regional inequality
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Yearly gross and net measure of FDI inflows are tracking each other closely at national level
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Figure 2.5 Gross and net FDI inflow — national level

Source: Author’s calculation using World Bank Development Indicator and GSO
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Both dispersion and spatial dependences of provincial GDP per capita have decreased
Source: GSO and authors' calculation
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Figure 2.6 Dispersion and spatial dependences among provincial GDP per capita

Source: Author’s calculation using GSO data
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Figure 2.7 Moran significance map
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Table 2.1 Global Moran’s [ statistic from 2003-2015

Global Moran's | statistic

Statistic Z-score P-value
2003 0.2160 6.5514 0.0000
2004 0.1969 6.0621 0.0000
2005 0.2029 6.2982 0.0000
2006 0.1948 6.1054 0.0000
2007 0.2005 6.1353 0.0000
2008 0.1633 5.1222 0.0000
2009 0.1476 45373 0.0000
2010 0.1306 4.1591 0.0000
2011 0.1292 4.1700 0.0000
2012 0.1190 3.8668 0.0001
2013 0.1109 3.5729 0.0004
2014 0.1102 3.5388 0.0004
2015 0.1130 3.5705 0.0004
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Table 2.2 Income convergence and FDI technology levels

Dependent variable: GDP per capita

Baseline Baseline SAR SDM SAR SDM
Main @) ) ©) () (6) ()
Lag GDP per capita 0.89483 .89353 .88151 .88855 .88508 .88626
(.05844)***  (.05809)*** (.05903)*** (.05862)*** (.05643)*** (.05905)*** (.05670)***
Lag FDI .00047 .00060
(.00025)* (.00027)**
Lag High tech FDI .00084 .00097
(.00025)***  (.00026)***
Lag Low tech FDI .00003 .00005
(.00024) (.00024)
Population growth -.14788 -.14882 -.15691 -.15765 -.15538 -.15585
(.05394)***  (.05407)*** (.05418)*** (.05445)*** (.05473)*** (.05372)*** (.05527)***
Spatial lag
W x Lag FDI .00516
(.00245)**
W x Lag High tech FDI .00417
(.00253)*
W x Lag Low tech FDI .00117
(.00167)
W x GDP per capita 13447 16763 12723 .08920
(.06016)** (.06052)***  (.06026)** (.05651)
B -0.10517 -0.10647 -0.11849 -0.11145 -0.11492 -0.11374
Convergence speed 11.11215 11.25754 12.61189 11.81644 12.20772 12.07449
Half life 6.23774 6.15718 5.4959 5.86596 5.67794 5.74059
Observations 720 720 720 720 720 720
Periods 12 12 12 12 12 12
Log likelihood 839.726 839.726 841.440 845.508 843.621 846.116
Two-way fixed effects Yes Yes Yes Yes Yes Yes

Note: Standard errors in parentheses. * p<.10, ** p<.05, *** p<.01. SAR: Spatial autoregressive model. SDM: Spatial Durbin model. W is the

inverse-distance, row-standardized spatial weighting matrix with the cut-off point at 200km. Coefficients of explanatory variables are recorded in

the first block. Coefficients of spatial lag terms are recorded in the second block. Reduced form coefficients are reported for the SAR and SDM

specifications. Period of study is 2003-2015. Number of observations corresponds to 60 provinces in Vietnam. Speed of convergences is measured

in % annually. Half-life is measured in years. All models are estimated using the MLE method.
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Table 2.3 Agglomeration motives

Dependent variable: Number of FDI projects

1) )
Relative stock of country of origin agglomeration 2.66017 2.20680
(.25755)*** (.19297)***
Relative stock of activity agglomeration 1.29604
(.20610)***
Relative stock of industry agglomeration 2.15948
(.19728)***
Constant 1.59760 1.59760
(.33910)*** (.33910)***
Log likelihood -1228.051 -973.015
Number of observations 336 336
Model Poisson Poisson
Two-way fixed effects Yes Yes

Note: Standard errors in parentheses. * p<.10, ** p<.05, *** p<.01. Panel Poisson count model is estimated by the maximum
likelihood method. Relative stocks are measured by the ratio of total FDI projects within the same industries/activities or countries
of origin as the group of FDI firms in year t over the total stock.
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Table 2.4 Income convergence and FDI agglomerations

Dependent variable: GDP per capita

Baseline SAR SDM Baseline SAR SDM
Main () ) ®) (4) () (6)
Lag GDP per capita .88472 .87204 .87689 .89265 .87952 .88219
(.05812)*** (.05837)*** (.05695)*** (.05824)*** (.05880)*** (.05773)***
Lag Origin -.00348 -.00383 -.00379 -.00165 -.00129 -.00116
(.00240) (.00264) (.00253) (.00220) (.00215) (.00213)
Lag Activity .01249 .01199 .01186
(.00534)** (.00494)** (.00481)**
Lag Industry .00517 .00479 .00470
(.00253)** (.00217)** (.00217)**
Population growth -.14576 -.15405 -.15629 -.14804 -.15736 -.15978
(.05311)*** (.05408)*** (.05245)*** (.05372)*** (.05441)*** (.05418)***
Spatial lag
W x Lag Origin -.01038 .00398
(.01342) (.01819)
W x Lag Activity .06899
(.02641)***
W x Lag Industry .01451
(.01125)
W x GDP per capita 12827 .07783 13867 .15002
(.06078)** (.05599) (.06072)** (.05918)**
B -0.11528 -0.12796 -0.12311 -0.10735 -0.12048 -0.11781
Convergence speed 12.24841 13.69200 13.13737 11.35607 12.83790 12.53478
Half life 5.65908 5.06243 5.27615 6.10376 5.39923 5.52979
Log likelihood 843.830 846.540 851.176 840.089 843.144 843.628
Observations 720 720 720 720 720 720
Periods 12 12 12 12 12 12
Two-way fixed effects Yes Yes Yes Yes Yes Yes

Note: Standard errors in parentheses. * p<.10, ** p<.05, *** p<.01. SAR: Spatial autoregressive model. SDM: Spatial Durbin

model. W is the inverse-distance, row-standardized spatial weighting matrix with the cut-off point at 200km. Coefficients of

explanatory variables are recorded in the first block. Coefficients of spatial lag terms are recorded in the second block. Reduced

form coefficients are reported for the SAR and SDM specifications. Period of study is 2003-2015. Number of observations

corresponds to 60 provinces in Vietnam. Speed of convergences is measured in % annually. Half-life is measured in years. All

models are estimated using the MLE method
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Table 2.5 Current and Prospective FDI and income convergence

Dependent variable: GDP per capita

SDM SDM
Main (1) 2
Lag GDP per capita .88215 .88030
(.05752)*** (.05728)***
Lag FDI .00060 .00063
(.00026)** (.00027)**
Current FDI .00046 .00048
(.00025)* (.00025)*
Prospective FDI .00043
(.00021)**
Population growth -.15944 -.15768
(.05453)*** (.05499)***
Spatial lag
W x Lag FDI .00417 .00402
(.00240)* (.00253)*
W x Current FDI -.00176 -.00192
(.00272) (.00278)
W x Prospective FDI -.00085
(.00174)
W x GDP per capita 14929 14467
(.05878)** (.06133)**
§ -0.11785 -0.1197
Convergence speed (% annually) 12.53932 12.74925
Half-life 5.52779 5.43677
Number of observations 720 720
Number of years 12 12
Two-way fixed effects Yes Yes
p-value for LM test of autocorrelation of order 1 0.001
p-value for LM test of autocorrelation of order 2 0.037

Note: Standard errors in parentheses. * p<.10, ** p<.05, *** p<.01. SAR: Spatial autoregressive model. SDM: Spatial Durbin
model. Coefficients of explanatory variables are recorded in the first block. Coefficients of spatial lag terms are recorded in the
second block. Reduced form coefficients are reported for the SDM specification. Period of study is 2003-2015. Number of
observations corresponds to 60 provinces in Vietham. Speed of convergences is measured in % annually. Half-life is measured in
years. All models are estimated using the MLE method. Lagrange Multiplier (LM) test for autocorrelation in panel data follows
Inoue and Solon (2006)
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Annual growth rate (%)

The year-on-year growth rates of retail trade and private consumptiontrack each other closely at national level

/
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R e tail trade of goods and services e Private consumption

Figure 2.9 Retail trade of goods and services and Private consumption

Source: Author’s calculation using World Bank and GSO data
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Table 2.6 Consumption convergence — FDI technology levels

Dependent variable: Consumption per capita

SAR SDM SAR SDM
Main 1) @) @) (4)
Lag Consumption per capita .78907 .79009 .79344 .79085
(.07762)*** (.07743)*** (.07819)*** (07779)***
Lag FDI .00026 .00027
(.00019) (.00019)
Lag High tech FDI .00060 .00058
(.00031)* (.00030)*
Lag Low tech FDI .00007 .00007
(.00020) (.00020)
Population growth -.15266 -.15336 -.15293 -.15199
(.05804)*** (.05802)*** (.05847)*** (.05849)***
Spatial lag
W x Lag FDI -.00000 .00110
(.00003) (.00144)
W x Lag High tech FDI .00037 .00000
(.00147) (.00006)
W x Lag Low tech FDI .00138 .00000
(.00103) (.00002)
W x Consumption per capita -.00263 .01168 .01629 -.00536
(.09172) (.08749) (.09034) (.09176)
B -0.21093 -0.20991 -0.20656 -0.20915
Convergence speed 23.69002 23.56084 23.13774 23.46470
Half life 2.92590 2.94195 2.99574 2.95400
Observations 937.852 938.063 939.201 938.843
Periods 720 720 720 720
Log likelihood 12 12 12 12
Two-way fixed effects Yes Yes Yes Yes

Note: Standard errors in parentheses. * p<.10, ** p<.05, *** p<.01. SAR: Spatial autoregressive model. SDM: Spatial Durbin
model. Coefficients of explanatory variables are recorded in the first block. Coefficients of spatial lag terms are recorded in the
second block. Reduced form coefficients are reported for the SAR and SDM specifications. Period of study is 2003-2015. Number
of observations corresponds to 60 provinces in Vietnam. Speed of convergences is measured in % annually. Half-life is measured

in years. All models are estimated using the MLE method.
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Table 2.7 Consumption convergence — FDI agglomerations

Dependent variable: Consumption per capita

SAR SDM SAR SDM
Main 1) @) ®) (4)
Lag Consumption per capita .78263 .78545 .78760 .78828
(07721)%**  (07471)***  (.07782)***  (.07721)***
Lag Origin -.00014 -.00004 .00125 .00134
(.00185) (.00183) (.00223) (.00220)
Lag Activity .01004 .00957
(.00428)** (.00411)**
Lag Industry .00272 .00261
(.00237) (.00236)
Population growth -.15075 -.15507 -.15234 -.15365
(05794)***  ((05862)***  (.05771)***  (.05761)***
Spatial lag
W x Lag Origin .00005 -.00798 .00005 -.00384
(.00018) (.00719) (.00025) (.00839)
W x Lag Activity -.00008 .03755
(.00099) (.02200)*
W x Lag Industry .00004 .00582
(.00033) (.00927)
W x Consumption per capita -.00639 .02143 .00233 .00185
(.09309) (.09716) (.09117) (.09078)
§ -0.21737 -0.21455 -0.2124 -0.21172
Convergence speed 24.50952 24.14985 23.87649 23.79019
Half life 2.82807 2.87019 2.90305 2.91358
Log likelihood 942.340 944.258 938.735 938.842
Observations 720 720 720 720
Periods 12 12 12 12
Two-way fixed effects Yes Yes Yes Yes

Note: Standard errors in parentheses. * p<.10, ** p<.05, *** p<.01. SAR: Spatial autoregressive model. SDM: Spatial Durbin
model. Coefficients of explanatory variables are recorded in the first block. Coefficients of spatial lag terms are recorded in the
second block. Reduced form coefficients are reported for the SAR and SDM specifications. Period of study is 2003-2015.
Number of observations corresponds to 60 provinces in Vietnam. Speed of convergences is measured in % annually. Half-life is

measured in years. All models are estimated using the MLE method
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Table 2.8 System GMM estimation

Dependent variable: GDP per capita

System GMM
Main 1) (2
Lag GDP per capita 0.913 0.8741
(.0525)*** (.1155)***
Lag High tech FDI .00063 .00108
(.00029)** (.0003)***
Lag Low tech FDI .00013 .0002
(.00031) (.00031)
Spatial lag
W x Lag High tech FDI .0032
(.0020)*
W x Lag Low tech FDI .0015
(.0016)
W x GDP per capita 281
(.145)*
B -0.087 -0.1259
Convergence speed 9.10194 13.45605
Half-life 7.61538 5.15119
Observations 720 720
Periods 12 12
p-value AR(1) 0.011 0.009
p-value AR(2) 0.943 0.673
p-value Hansen test 0.419 0.99
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Table 2.9 Robustness check — FDI technology levels

Dependent variable: GDP per capita

Contiguity spatial weights Three-year interval
SAR SDM SAR SDM SAR SDM SAR SDM
Main @) ) ©) (4) () (6) () ®)
Lag GDP per capita .89174 .89759 .89672 .90359 66148 62016 67176 .62598
(.05898)***  (.05696)*** (.05933)***  (.05581)*** | (.12720)*** (.12655)*** (.12964)*** (.13116)***
Lag FDI .00046 .00043 .00342 .00353
(.00024)* (.00024)* (.00065)***  (.00068)***
Lag High tech FDI .00087 .00096 .00358 .00358
(.00025)***  (.00025)*** (.00089)***  (.00091)***
Lag Low tech FDI -.00001 -.00003 .00153 .00159
(.00024) (.00024) (.00056)***  (.00055)***
Population growth -.14397 -.14487 -.14683 -.15060 -.40099 -.40015 -.39915 -.40345
(.05382)***  (.05384)*** (.05305)*** (.05449)*** | (.11378)*** (.10829)*** (.11396)*** (.11120)***
Spatial lag
W x Lag FDI .00145 .00347
(.00074)* (.00067)*
W x Lag High tech FDI .00195 .00275
(.00089)** (.00562)
W x Lag Low tech FDI .00065 .00289
(.00069) (.00369)
W x GDP per capita .00328 .00058 .00131 .00691 .17595 .18138 .17569 14843
(.03760) (.03704) (.03716) (.03606) (.14420) (.14697) (.14658) (.13598)
B -0.10826 -0.10241 -0.10328 -0.09641 -0.33852 -0.37984 -0.32824 -0.37042
Convergence speed (%) 11.45807 10.80419 10.90116 10.13796 13.77585 15.92593 13.26180 15.42341
Half life 6.04943 6.41554 6.35847 6.83715 5.03161 4.35232 5.22664 4.49412
Number of observations 720 720 720 720 180 180 180 180
Number of periods 12 12 12 12 3 3 3 3
Log likelihood 840.073 842.618 840.924 843.947 202.480 202.509 205.997 206.138
Two-way fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

Note: Standard errors in parentheses. * p<.10, ** p<.05, *** p<.01. SAR: Spatial autoregressive model. SDM: Spatial Durbin
model. Coefficients of explanatory variables are recorded in the first block. Coefficients of spatial lag terms are recorded in the
second block. Reduced form coefficients are reported for the SAR and SDM specifications. Period of study is 2003-2015. Number
of observations corresponds to 60 provinces in Vietnam. Speed of convergences is measured in % annually. Half-life is measured

in years. All models are estimated using the MLE method.
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Table 2.10 Robustness check — FDI agglomerations

Dependent variable: GDP per capita

Contiguity spatial weights Three-year interval
SAR SDM SAR SDM SAR SDM SAR SDM
Main 1) ) ®) (4) () (6) () ®)
Lag GDP per capita .87204 .87689 .87952 .88219 .59389 .66391 .60681 .62068
(.05837)***  (.05695)***  (.05880)*** (.05773)*** | (.12182)*** (.12798)*** (.13005)***  (.13165)***
Lag Origin -.00391 -.00383 -.00136 -.00164 -.01003 -.02039 .01210 .01374
(.00269) (.00262) (.00222) (.00220) (.01480) (.01479) (.01377) (.01297)
Lag Activity 01211 .00956 .06754 .07354
(.00490)**  (.00455)** (.02362)***  (.02489)***
Lag Industry .00467 .00402 .00884 .00953
(.00222)**  (.00227)* (.01091) (.01074)
Population growth -.14525 -.14609 -.14797 -.14773 -.33661 -.33196 -.34725 -.38162
(.05340)***  (.05197)***  (.05380)*** (.05305)*** | (.12389)*** (.12315)*** (.12472)*** (.12766)***
Spatial lag
W x Lag Origin .00060 .00460 -.21223 .05214
(.00856) (.00815) (.09204)** (.08424)
W x Lag Activity .02043 44273
(.00984)** (.14615)***
W x Lag Industry .00518 .05421
(.00480) (.05708)
W x GDP per capita -.00380 .01754 -.00163 .00258 12294 .07090 12563 .09004
(.03892) (.03834) (.03848) (.03821) (.15281) (.15823) (.15122) (.15800)
B -0.12796 -0.12311 -0.12048 -0.11781 -0.40611 -0.33609 -0.39319 -0.37932
Convergence speed 13.69200 13.13737 12.83790 12.53478 17.36871 13.65362 16.65132 15.89799
Half life 5.06243 5.27615 5.39923 5.52979 3.99078 5.07665 4.16272 4.35997
Number of
observations 843.660 848.502 840.118 841.761 180 180 180 180
Number of periods 720 720 720 720 3 3 3 3
Log likelihood 12 12 12 12 201.893 205.177 197.285 198.160
Two-way fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

Note: Standard errors in parentheses. $* p<.10, ** p<.05, *** p<.01$. SAR: Spatial autoregressive model. SDM: Spatial Durbin
model. Coefficients of explanatory variables are recorded in the first block. Coefficients of spatial lag terms are recorded in the
second block. Reduced form coefficients are reported for the SAR and SDM specifications. Period of study is 2003-2015. Number
of observations corresponds to 60 provinces in Vietnam. Speed of convergences is measured in % annually. Half-life is measured

in years. All models are estimated using the MLE method.
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Appendix

Indicators of High-tech industry and Knowledge-intensive services

Sources: Eurostat (2014)

Manufacturing NACE Rev. 2 codes — 2-digit level

Industries

High-technology 21 Manufacture of basic pharmaceutical products and pharmaceutical preparations;

26 Manufacture of computer, electronic and optical products

Medium-high- 20 Manufacture of chemicals and chemical products;

technology 27t030 Manufacture of electrical equipment; Manufacture of machinery and equipment n.ec. ;
Manufacture of motor vehicles, trailers and semi-trailers; Manufacture of other transport
equipment

Medium-low- 19 Manufacture of coke and refined petroleum products;

technology 22t025 Manufacture of rubber and plastic products; Manufacture of other non-metallic mineral

products; Manufacture of basic metals; Manufacture of fabricated metals products, excepts
machinery and equipment;
33 Repair and installation of machinery and equipment
Low technology 10to 18 Manufacture of food products, beverages, tobacco products, textile, wearing apparel, leather
and related products, wood and of products of wood, paper and paper products, printing and
reproduction of recorded media;
31t032 Manufacture of furniture; Other manufacturing

Knowledge based NACE Rev. 2 codes — 2-digit level

services
Knowledge- S0to 51 Water transport; Air transport;
intensive services S8to 63 Publishing activities; Motion picture, video and television programme production, sound
(x1s) recording and music publish activities; Programming and broadcasting activities;
Telecommunications; computer programming, consultancy and related activities; Information
service activities (section J);
64to 66 Financial and insurance activities (section K);
69to 75 Legal and accounting activities; Activities of head offices, ag! t C Itancy activities;
Architectural and engineering activities, technical testing and analysis; Scientific research and
development; Advertising and market research; Other professional, scientific and technical
activities; Veterinary activities (section M);
78 Employment activities;
80 Security and investigation activities;
84to93 Public administration and defence, compulsory social security (section O); Education (section
P), Human health and social work activities (section Q); Arts, entertainment and recreation
(section R).
Knowledge- S0to S1  Water transport; Air transport;
intensive market 69to 71 Legal and accounting activities; Activities of head offices, agement ¢ Itancy activities;
services (excluding Architectural and engineering activities, technical testing and analysis;
high-tech and 73to 74 Advertising and market research; Other professional, scientific and technical activities;
financial services) 78 Employment activities;
80 Security and investigation activities;
High-tech S9to 63 Motion picture, video and television programme production, sound recording and music
knowledge- publish activities; Programming and broadcasting activities; Telecommunications; computer
intensive services programming, consultancy and related activities; Information service activities;
72 Scientific research and development;
Knowledge- 64to 66 Financial and insurance activities (section K).
intensive financial
services
Other knowledge- 58 Publishing activities;
intensive services 75 Veterinary activities;
84to 93 Public ad ration and defence, compulsory social security (section O); Education (section
P), Human health and social work activities (section Q); Arts, entertainment and recreation
(section R).
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Knowledge based NACE Rev. 2 codes - 2-digit level

services

Less knowledge-
intensive services
(Lxis)

45to 47
49
52to 53
55to 56
68
77
7
81
82
94t0 96

97t0 99

Wholesale and retail trade; Repair of motor vehicles and motorcycles (section G);

Land transport and transport via pipelines;

Warehousing and support activities for transportation; Postal and courier activities;
Accommodation and food service activities (section I);

Real estate activities (section L);

Rental and leasing activities;

Travel agency, tour operator reservation service and related activities;

Services to buildings and landscape activities;

Office administrative, office support and other business support activities;

Activities of membership organisation; Repair of computers and personal and household
goods; Other personal service activities (section S);

Activities of households as employers of domestic personnel; Undifferentiated goods- and
services-producing activities of private households for own use (section T); Activities of
extraterritorial organisations and bodies (section U).

Less knowledge-
intensive market

Wholesale and retail trade; Repair of motor vehicles and motorcycles (section G);
Land transport and transport via pipelines;

Warehousing and support activities for transportation;

Accommeodation and food service activities (section I);

Real estate activities (section L);

Rental and leasing activities;

Travel agency, tour operator reservation service and related activities;

Services to buildings and landscape activities;

Office administrative, office support and other business support activities;

Repair of computers and personal and household goods;

intensive services

Postal and courier activities,;

Activities of membership organisation;

Other personal service activities;

Activities of households as employers of domestic personnel, Undifferentiated goods- and
services-producing activities of private households for own use (section T); Activities of
extraterritorial organisations and bodies (section U).

49




Chapter 3 FDI inflows and wage inequality: Evidence from

Vietnamese labour market post-WTO access

Abstract

This chapter investigates the impact of labour demand shock from foreign multinational firms on
local labour market outcomes. Using micro-level data from the quarterly Vietnam Household
Labour Force Survey and industry-share Bartik instrument to correct for the endogeneity of FDI
locations, we argue that surges in foreign hiring lead to an increase in average provincial wage
level through the demand side of the labour market. Moreover, we also show that new employment
opportunities from FDI inflows also help reducing provincial wage inequality and raising worker’s
welfare through benefiting those who have less than tertiary degrees and work in low and medium-
skilled jobs considerably more. Our results provide strong support for the local and central
government to use FDI attraction as a key policy to achieve the dual benefit of economic growth

and raising household living standards.
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3.1. Introduction

Attracting foreign direct investment (FDI) has always been important in the policy agenda of
developing countries. It has been widely accepted in the literature that together with international
trade, FDI can bring host countries new technologies, financial capital, and employment
opportunities required for improving productivity and sustaining economic growth. However, the
question of how the benefits of welcoming FDI firms, mainly through their impacts on local labour
market demand, are shared among individuals and households is more debatable. Answering this
question would require looking beyond aggregate measures like GDP and GDP per capita and
examine the micro-level measures of wage and other employment outcomes. Previous theoretical
and empirical studies have not been able to reach a consensus on what is the impact of FDI on
wage inequality (as summarized in Lipsey, 2004). Moreover, it is also possible that the impact of
FDI on wage and living standards is not the same for everyone. Instead, it may depend on industries
and workers’ human capital endowment including educational and skill level (Hale and Xu, 2016).
In this paper, we investigate this effect using data from the Vietnamese Household Labour Force
Survey, which contains a rich set of individual demographics and job-related variables. As a result,

we are able to not only quantify the aggregate effect but also measure the degree of heterogeneity.

Vietnam presents an interesting case for analysis. Since the 1986 Doi Moi reform, Vietnam has
continuously increased its openness to international trade and foreign capital flow through relaxing
investment regulations, becoming members of many bilateral and multilateral trade agreements,
and downsizing the state-owned sector (McCaig and Pavcnik, 2013). Moreover, according to
Deloitte’s (2016) Manufacturing Competitiveness Report, Vietnam possesses significant
comparative advantages in attracting foreign investment thanks to its strategic geographical
location, political stability, accessibility by ports, and especially its abundant, dynamic, young,
and low-cost labour force. Since the issuant of the first Investment Law in 1987, which set out a
basic legal framework for attracting foreign investors, both registered and implemented foreign

capital has increased massively (Figure 3.1) °. Moreover, from 2008-2009, Vietnam witnessed

%5 Note that these official figures are different from the figures calculated using projects’ announcement in Chapter 2.
Registered capital is defined the amount proposed by potential investors in their plans when seeking for Investment
license from the Vietnamese authority while implemented capital is the realization of registered capital.
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another considerable jump in foreign capital, largely thanks to the country’s accession to WTO in
2008 and the revision of its Foreign Investment Law in 2005, which reduced restrictions on foreign
acquisitions, simplified registration procedures, improved access to land and capital, and provided

attractive tax incentives for foreign investors.

Over the past 20 years, international trade integration and FDI sector are widely considered as two
key drivers of the Vietnam growth model. In terms of the welfare of households and the living
standards of workers, several studies have found considerable benefits from export opportunities
in Vietnam (Edmonds and Pavcnik, 2005; Seshan 2005; Justino et al 2008; McCaig, 2011).
However, FDI’s impact beyond GDP and growth is largely unanswered. As FDI becomes more
and more important to the country’s export value (Figure 3.2), it would be important to determine
whether increased employment opportunities from FDI firms have a similar impact as exports on
welfare and living standards. Without this, there is a clear possibility that Vietnam would have to
participate in a “race-to-the-bottom” in attracting FDI once facing competition from other labour-

abundant developing countries in the future.

The current Covid-19 pandemic intensifies the need to answer this question, as it appears that the
upward trend of FDI is expected to slow-down significantly. While in 2019, Vietnam seemed on
track to greatly benefit from the US-China trade tension with 46 new projects and among them 11
relocations from China, the picture for 2020 appeared much gloomier. During the first six months,
only 20 FDI greenfield projects were announced, the lowest number since the country opened up
to foreign capital.?® In the near future, Vietnam would likely need to provide even more incentives
to retain its attractiveness to multinational firms. Therefore, it is extremely important to fully
understand the impact of FDI on welfare and living standards, in order to determine whether these

incentives are justifiable.

In this paper, we attempt to answer this question by analyzing the wage effect of FDI participation
in the economy. Generally, FDI can contribute to the wage distribution through direct effects on
workers who work in the sector and through spillover effects by raising the demand of labour in
general. Specifically, workers in the following local firms and organizations may experience

positive effects from a surge in foreign labour demand: (i) Firms that provide intermediate inputs

26 https://www.fdiintelligence.com/article/78397
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for FDI’s supply chain, (ii) Firms that use FDI products as inputs, (iii) Firms provide supporting
services for multinational firms and their workers, including transportation, IT, health, education,

and hospitality, etc.

Our identification strategy relies on the variation of FDI employment from 2010 to 2015 in each
province and its impact on local wage level. There is potential endogeneity issue with this setup.
On the one hand, as labour cost is an important factor in FDI firms’ locational decisions, provincial
FDI employment and wage level may be negatively correlated. If this is the case, our point estimate
will be downwardly biased. On the other hand, there can also be a positive relationship between
FDI employment and provincial wage level as FDI firms may choose to locate in big and developed
cities where transport and production infrastructure are more developed and skilled workers are
easier to find. If this is the case, our point estimate will pick up this spurious positive correlation
and be upwardly biased. To correct this endogeneity bias, we utilize a shift-share instrument that
uses the interaction between the predetermined local labour market’s industry composition in
2007, three years before our period of interest and nationwide annual FDI employment by industry,
following Bartik (1991).

Our results show a positive impact of FDI employment on provincial wage level. One percentage
point increase in the share of FDI jobs is associated with 1.2 percent increase in average local
wage. Looking at the interactions between our variable of interest and some other control variables,
we find that the magnitude of positive impact largely depends on workers’ characteristics. Within
the same industry or sector, the FDI benefits are considerably higher for workers who work in
lower-skilled jobs such as elementary occupations, machine operators, and assemblers, or have
lower educational attainment such as primary school or under, or work in the informal sector. In
terms of the spillover effects by industry, we show that workers who work in professional,
administrative and IT are those who reap the most benefits from a surge in FDI employment,
compared to those with similar demographics, skill, and educational level working in other
industries. In summary, it appears that foreign hiring may decrease overall wage inequality in

Vietnam.

The rest of the paper is structured as followed. Section 3.2 reviews some theoretical models and
empirical evidence that relate FDI and wage inequality. Section 3.3 provides an overview of our

methodology in terms of setting up the regression and constructing our key instrumental variable.
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Section 3.4 presents our main data sources, the Vietham Household Labour Force survey, and
some of our data cleaning decisions. Section 3.5 presents our results and discussions. Section 3.6

concludes and suggests some policy implications.

3.2.Theoretical framework and literature review

The theoretical space on the hos