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Duong Hoang Vu, Tri Thanh Ho

ABSTRACT
Objective: The objective of the article is to examine the importance of absorptive ca-
pacity in the relationship between foreign direct investment and economic perfor-
mance in 63 Viethamese provinces from 2007 to 2015.
Research Design & Methods: The absorptive capacity at provincial level includes six
components tested by confirmatory factor analysis, which allows for the argument that
absorptive capacity of domestic firms is an important component of absorptive capac-
ity of provinces. Besides this one, there are five other components, including financial
development, human capital, the level of openness, the absorptive capacity of domes-
tic firms, institutions, and infrastructure. The generalized two-stages least squares
(G2SLS) random effect with instrumental variables regression is used with panel data.
Findings: Firstly, foreign direct investment has a positive impact on the development
of the 63 provinces in Vietnam. Secondly, among the six components, the four most
important ones are infrastructure, the level of openness, human capital, and the ab-
sorptive capacity of domestic firms. Moreover, the article finds that foreign direct in-
vestment can bring negative impacts to provinces with a low level of trade openness.
Implications & Recommendations: The government should focus on infrastructure,
trading policy, human capital and capability of domestic firms.
Contribution & Value Added: There is a lack of connection between absorptive capac-
ity at the firm level and the macro level. Therefore, this article attempts to create this
connection by constructing absorptive capacity at the firm level as a component of ab-
sorptive capacity at the provincial level.
Article type: research article
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INTRODUCTION

Foreign direct investment (FDI) can bring several benefits to the development of host
countries. They can be direct benefits, including capital raising, labour creation, trading
improvement, or national budget contribution. They can also be indirect effects such as
technical transfer or labour turnover. However, FDI can hamper and totally dominate
economies by taking advantage of their superior technology and management. Therefore,
it seems that if a host nation cannot absorb the benefits from FDI and turn them into do-
mestic strength, sooner or later the market can be dominated by foreign counterparts. It
is the reason why this article emphasizes the importance of FDI absorptive capacity. Re-
flection on absorptive capacity was initiated by Cohen and Levinthal (1989; 1994; 1990).
The authors examine the absorptive capacity at the firm level and define it as, “the ability
of firms to recognize the value of new, external information, assimilate it, and apply it to
commercial ends” (Cohen & Levinthal, 1990, p. 1). After the root concept of Cohen and
Levinthal, various researchers examined this field and studied the role of absorptive ca-
pacity. Some focused only on the absorptive capacity at the organizational level (Lane,
Koka, & Pathak, 2006; Lane & Lubatkin, 1998; Szulanski, 1996; Zahra & George, 2002),
while others looked at the macro level of absorptive capacity (Fu, 2008; Lai, Peng, & Bao,
2006; Schillaci, Romano, & Nicotra, 2013). However, according to our knowledge, there is
a lack of connection between absorptive capacity at the firm level and the macro level.
Therefore, this article attempts to make this connection by constructing absorptive capac-
ity at the firm level as a component of absorptive capacity at the provincial level.

The main concern of the article is the impact of absorptive capacity on the link of
foreign direct investment with host nations. It seems true that benefits from FDI to host
countries vary depending on absorptive capacity (Alfaro, Chanda, & Kalemli-ozcan, 2004;
Borensztein, De Gregorio, & Lee, 1998; Carkovic & Levine, 2005; Durham, 2004; Fu, 2008).
However, each researcher scrutinizes absorptive capacity from a different perspective
and via different proxies. Some use human capital while others use financial development
or the level of openness to represent absorptive capacity. We believe that absorptive
capacity should be multidimensional. Therefore, this article attempts to review substan-
tial studies on the topic so as to highlight several dimensions, including institutions, in-
frastructure, the level of openness, human capital, and financial development. Apart
from these, the absorptive capacity of domestic firms is also vital, hence the article uses
it as the sixth dimension. The construction of absorptive capacity with six components is
tested by applying the single-factor measurement model.

Then, we test the impact of absorptive capacity on the relationship between FDI and
economic growth on the case study of Vietnam, where FDI has played an essential role in
boosting the development. The article runs a regression with instrumental variables for 63
provinces in Vietnam from 2007 to 2015. The key finding is that among the six dimensions
only four play a moderating role in the link between FDI and growth: infrastructure, open-
ness, human capital, and the absorptive capacity of domestic firms.

The article is constructed as follows. The second part contains a literature review of ex-
isting studies on the topic of absorptive capacity at provincial or national level. We develop
six hypotheses based on the review. The third part describes the techniques used to test the
construction of the absorptive capacity of provinces and the method to estimate the effect
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of absorptive capacity on the relationship between FDI and provincial development. Further-
more, this part discusses the methodology to construct the absorptive capacity of domestic
firms, followed by results and discussion. The article ends with a conclusion.

LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT

It is well known that FDI can impact host countries directly and indirectly, but the potential
benefits cannot automatically convert into positive impacts without domestic capability.
The term absorptive capacity became widespread after the research by Cohen and Levin-
thal (1989, 1994, 1990). Therefore, we may consider the concept of those authors as
a root definition of absorptive capacity. After that, there appeared substantial studies on
the topic of FDI absorptive capacity at all levels. Some authors focused on absorptive at
the firm level (Cohen & Levinthal, 1994; Martinkenaite & Breunig, 2015; Szulanski, 1996;
Tu, Vonderembse, Ragu-Nathan, & Sharkey, 2006; Vu, 2018; Zahra & George, 2002) by
stating that firms need certain levels of absorptive capacity to improve their performance.
Other articles looked at absorptive capacity at the provincial or national level. Although
we examine the importance of absorptive capacity at the macro level, we still consider the
firm aspect by creating the absorptive capacity of firms in provinces as the component of
absorptive capacity at the provincial level.

Basically, the approach of this article on the absorptive capacity at the macro level is
similar to the approach of Schillaci et al. (2013). Schillaci et al. (2013) define the absorptive
capacity of territory as “the ability of a Region to identify, assimilate, and exploit external
knowledge” (p. 109). They develop their definition from that of Cohen and Levinthal who
consider the absorptive capacity as “the ability of firms to recognize the value of new,
external information, assimilate it, and apply it to commercial ends”(Cohen & Levinthal,
1990, p. 128). In their study, Schillaci et al. (2013) claim that the absorptive capacity of
territory includes three determinants: human skills, research and development (R&D), ex-
penditure, and knowledge gatekeepers. They partly refer to the importance of firms when
discussing knowledge gatekeepers, but the role of absorptive capacity of firms is quite
blurred. Therefore, we make a contribution by adding the role of absorptive capacity of
firms into the group of absorptive capacity components at the macro level. In fact, our
idea bases on the root argument of Cohen and Levinthal (1990). They argue that the ab-
sorptive capacity of an organization depends on the absorptive capacity of individuals, but
it cannot simply be a sum of individuals’ capacity. There are other factors that could de-
termine the absorptive capacity of the organization, including its structure or environ-
ment. Consequently, Cohen and Levinthal (1990) claim that the absorptive capacity “de-
pends on the individuals who stand at the interface of either the firm and the external
environment or at the interface between subunits within the firm” (Cohen & Levinthal,
1990, p. 132). Based on it, we propose that absorptive capacity of a province depends on
the absorptive capacity of firms and other factors, in which the role of firms is similar to
the role of individuals in the absorptive capacity of firms.

Firstly, we should begin with how to measure the absorptive capacity of a firm. Several
studies examine the internal aspects of absorptive capacity in firms. These articles under-
line the importance of internal knowledge, prior knowledge and the mechanism of
knowledge transfer within a firm (Szulanski, 1996; Tu et al., 2006; Zahra & George, 2002).
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From another perspective, some studies focus on the inter-firm aspects of absorptive ca-
pacity. Lane and Lubatkin (1998) indicate that the absorptive capacity of firms can be rel-
ative, and it depends on whether firms can find good partners or not. Lane and Lubatkin
(1998) also believe that if a “student firm” has a chance to cooperate with “teacher firms,”
which share some common characteristics, this student firm can learn quicker and more
effectively. Similarly, Dyer, and Singh (1998) argue that taking full advantage from part-
nerships with more advanced firms can boost a firm’s performance. Vu (2018) argues that
the scope of firms’ absorptive capacity is broad, and it might be limited only to separate
consideration of intra-firm and inter-firm aspects. Therefore, it is better to combine the
two aspects. The intra-firm aspect is the internal capability of a firm, while the inter-firm
aspect is the gap between this firm and other firms in the same industry. Then, the ab-
sorptive capacity of a firm can be measured by the gap in capability between this firm and
the best firms in the same industry. Hence, we based on the method of Vu (2018) to meas-
ure the capability of a firm by estimating persistent (in)efficiency. Persistent (in)efficiency
is a component of technical efficiency and a long-term factor that only changes if there
occur big changes in industry policy or management structure of a firm (Kumbhakar, Lien,
& Hardaker, 2014). Hence, persistent (in)efficiency is a firm-specific factor that can be
a good explanation of internal capacity (Vu, 2018). Noticeably, this measurement is more
applicable than other proxies of absorptive capacity, including R&D intensity (Behera,
2015; Tsai, 2001), human capital (Martinkenaite & Breunig, 2015), or R&D expenditure
(Girma, Gorg, & Pisu, 2008). The reason is that persistent efficiency is estimated from pro-
duction function, which only requires basic information including output, labour, capital,
and other intermediate goods. This type of information is easier to access than infor-
mation about related R&D data. Especially in the case of developing countries — including
Vietnam — data on R&D is insufficient and unreliable. This article based on the method of
Vu (2018) on the measurement of absorptive capacity at the firm level with some amend-
ments. The amendments are discussed in the next section.

Secondly, apart from absorptive capacity at the firm level, we should indicate other
components that could determine the absorptive capacity at the provincial level. There
are substantial studies on absorptive capacity and, consequently, its various proxies. This
article takes from theories of absorptive capacity. Nguyen, Duysters, Patterson, and
Sander (2009) put forward the model of FDI photosynthesis, in which they divided FDI
absorbability into two stages: “one is to bring FDI projects to practice and the next one is
to convert the benefit of FDI into host country’s competences” (Nguyen et al. 2009, p.5).
After attracting FDI, host countries need sufficient absorptive capacity to ensure that the
gap between registered capital and disbursement is as small as possible. At this stage, host
countries might gain from the direct benefit of FDI, such as physical capital, job creation,
or contribution of FDI to national output. These are the direct effects of FDI on host coun-
tries, and they are visible. However, it is obvious that recipients expect more than these
direct benefits. Host countries certainly expect that foreign investors create spillover ef-
fects (indirect effect) through technology or know-how diffusion. And at this point, each
country will differ from another in terms of the benefits gained from FDI. Countries with
a better absorptive capacity will gain more than countries with weak absorptive capacity.
Nguyen et al. (2009) identify six determinants of absorptive capacity, including the capac-
ity of firms, human capital, technology level, institutions, infrastructure, and financial sys-
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tem. The authors consider six components of a plant-like photosynthesis process, in which
institutions and technology are the ground, infrastructure and financial system are the
body, while firms and human capital are tree leaves. From another perspective, Schillaci
et al. (2013) claim that the absorptive capacity of a territory includes three determinants:
human skills, R&D expenditure, and knowledge gatekeepers. Schillaci et al. (2013) argue
that some organizations in one territory have to play a key role as knowledge gatekeepers.
These organizations can bridge external knowledge and regional innovation system. Gen-
erally, it seems that the absorptive capacity of an entity — a province, region, or country —
cannot be captured by a single measurement. Therefore, our study reviews various studies
from Scopus and the Web of Science on this topic and reveals that there are five main
components of absorptive capacity at provincial or national level.

Institutions

Hodgson (2006) defines institutions “as systems of established and prevalent social rules
that structure social interactions” (Hodgson, 2006, p. 2) and this definition can be either
inclusive institutions or extractive institutions. Acemoglu, Johnson, and Robinson (2005)
argue that institutions might be important for economic outcomes, because they could
influence the structure of property rights and the presence of market perfection or eco-
nomic incentives in society. Acemoglu, Johnson, and Robinson (2005) refer this to an in-
clusive economic institution, as they believe that institutions can help to allocate produc-
tion inputs efficiently. On the other hand, exclusive institutions —including political ones —
might hamper economic growth of nations by only focusing on the interest of specific po-
litical groups (Acemoglu et al., 2005). Therefore, institutions can be an influencing factor
of development, especially for the international business field. Cantwell, Dunning, and
Sarianna (2010) and Dunning and Lundan (2008) agree that institutions are becoming in-
creasingly important in shaping the operation of multinational enterprises (MNCs) and
their externalities. In the case of Vietham, Meyer and Nguyen (2005) argue that institu-
tional conditions are important, as they are a factor that can influence entry strategy and
location decisions of foreign investors. More specifically, incumbent state-owned enter-
prises may impact the institutional framework and then encourage foreign counterparts
to cooperate with them. Furthermore, foreign firms tend to locate in provinces where local
institutions allow them to access more easily natural resources.

H1: Institutions affect the impact of FDI on economic development.

Infrastructure

Infrastructure refers to public services, including health services, schooling, energy infra-
structure, transportation, and telecommunication networks. There is evidence that the
positive impact of FDI is contingent on the development of infrastructure of host countries
(Yamin & Sinkovics, 2009). The authors argue that inadequate infrastructure in some less-
developed countries (LDCs) hampers the potential effect of FDI. In contrast, good infra-
structure can increase FDI-related firm productivity by reducing production costs and con-
sequently create more spillovers for host countries (Alsan, Bloom, & Canning, 2006).
Similarly, Dunning (2002) and Dunning and Narula (2004) conclude that emerging coun-
tries can absorb the benefits of FDI if they possess certain levels of infrastructure. There-
fore, we expect that infrastructure can facilitate spillovers from FDI.
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H2: Infrastructure affects the impact of FDI on economic development.

Openness

The importance of the level of openness was first discussed by Bhagwati (1978). He hy-
pothesizes that the impact of FDI in host countries varies following the imports or exports
strategy. More specifically, if a host country follows the more open policy, she will be more
likely to benefit from spillovers of FDI. The main incentive for FDI is that the openness
regime may provide a combination of cheap production costs and an export-promoting
orientation. Various researchers support the argument of Bhagwati (Balasubramanyam,
Salisu, & Sapsford, 1996; Beugelsdijk, Smeets, & Zwinkels, 2008; Carkovic & Levine, 2005;
Kohpaiboon, 2003; Lai et al., 2006) and test the “Bhagwati hypothesis” in empirical studies
at the national and inter-country level. Generally, the level of openness can impact the
relationship between FDI and economic growth of host countries.

H3: The level of openness affects the impact of FDI on economic development.

Human Capital

One of the most important roles of FDI is to create the process of technology diffusion.
MNCs are supposed to have more advanced knowledge that allows them to introduce new
production inputs at a cheaper price (Borensztein et al., 1998). However, the application
process might require a sufficient level of recipients’ human capital. If this level is low, it is
unlikely that host countries can absorb and apply advanced knowledge into practice.
Therefore, human capital can be a detrimental factor of less developed or developing
countries (Nelson & Phelps, 1966). Nevertheless, if host countries possess a good level of
human capital, it can facilitate the effect from FDI to growth (Baharumshah & Almasaied,
2009; Borensztein et al., 1998; Zhang, 2001).

H4: The level of human capital affects the impact of FDI on economic development.

Financial Development

The lack of financial market development can hinder host nations from making use of FDI
spillover effects. A well-functioning financial market can lower transaction costs and allocate
capital effectively. Moreover, it can provide domestic firms with financial sources to finance
their activities. FDI firms are more advanced and they might set specific requirements on
technology for their domestic partners. Hence, the domestic firms need support from the
financial market because their internal funding may be insufficient to buy new machines or
recruit high-skilled workers and managers. Otherwise, they are unable to cooperate with
their foreign counterparts, so the market cannot absorb positive spillovers from FDI (Alfaro
et al., 2004). Many authors share this idea (Baharumshah & Almasaied, 2009; Beugelsdijk et
al., 2008; Carkovic & Levine, 2005; Durham, 2004; Hermes & Lensink, 2003) and conduct
empirical studies to test the role of financial markets, but the results are mixed.

H5: The level of financial development affects the impact of FDI on economic de-
velopment.
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The Absorptive Capacity of Domestic Firms

Bell and Pavitt (1992) state that accumulating technological capacity is essential for develop-
ing countries and the firms play a central role in this process. Most technological transfers
occur at the firm level, and the level of technological accumulation is a prerequisite for this
transfer. The absorptive capacity of domestic firms is examined by substantial studies, due
to its moderating role in the relationship between FDI and economic development. It is ob-
vious that the presence of FDI firms can create positive spillovers, but if domestic firms are
not capable to learn new knowledge, they might never take advantage of FDI externalities.
However, major studies deal with this issue at the firm level, while we believe that it should
also be a vital factor at the macro level. Therefore, this factor is constructed at the provincial
level and then the study attempts to explore its impact on FDI spillovers.

H6: The absorptive capacity of domestic firms affects the impact of FDI on Viet-
namese economic development.

In the case of Vietnam, there are several studies on the topic of the impact of FDI at both
firm-level and provincial level. At the firm level, Anwar and Nguyen (2010a) study the im-
portance of FDI-generated spillovers at the firm level in Vietham between 1995 and 2005
and conclude that these spillovers play a moderating role in the link from backward linkages
to the performance of firms in the manufacturing sector. Le and Pomfret (2011) examine
how FDI spillovers can affect the productivity of Vietnamese firms. They find that the vertical
spillover is positive but the horizontal one is negative. At the provincial level, Vu (2008) fo-
cuses on the indirect effect of FDI at the sectoral level and the author finds the positive im-
pact of FDI on labour productivity and economic growth in Vietnam. However, the effect
varies across sectors. Vu, Gangnes, and Noy (2008) examine the impact of FDI on growth
across the economic sector of Vietnam in comparison with China. The authors find the pos-
itive effect of FDI for both nations, but the effect varies in different sectors. Thang, Pham,
and Barnes (2016) examine the impact of inter-firm factors on spillovers from foreign firms
to domestic firms in Vietnam from 2000 to 2005 and conclude that the gap between foreign
and direct firms can negatively affect productivity spillovers. Anwar and Nguyen (2010b) ex-
amine the impact of FDI on economic growth in Vietnam from 1996 to 2005. Their study
finds that FDI and economic growth mutually affect each other, while the link from FDI to
growth can be further facilitated by investing more in education and training. Generally, the
impact of FDI and the role of absorptive capacity is not a new topic, but the majority of au-
thors only focuses on this issue at the firm level or the provincial level in separation. There-
fore, this article contributes to connecting absorptive capacity at the firm level to absorptive
capacity at the provincial level by modifying the method of Vu (2018) and constructing the
absorptive capacity of firms within provinces. Moreover, the construction of the absorptive
capacity of six components is tested with confirmatory factor analysis.

MATERIAL AND METHODS

Methodology

This article reviews various studies to argue that the absorptive capacity of a province in-
cludes six components, which are institutions, financial development, human capital,
openness, the absorptive capacity of domestic firms, and infrastructure. Based on this ar-
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gument, we must test whether the six components are valid for the construction of ab-
sorptive capacity by using confirmatory factor analysis (CFA). In this model, absorptive
capacity is a latent unobservable variable, constructed by six observed variables. This
method helps to bring the first idea about the significance and impact of each compo-
nent on absorptive capacity. Moreover, the method tests if the data can be consistent
with the hypotheses. The article considers panel data from 2007 to 2015 as one ex-
tended cross-sectional data and then apply single-factor measurement model. Then, the
estimated model can be presented as follows:
In(HC) = a; + AC * B + &
In(FD) = a, + AC * 3, + &,
In(INS) = a3z + AC * 5 + &3
In(OPN) = a, + AC * B, + &4
In(INFR) = as + AC * 35 + &5
In(ACP) = ag + AC * ¢ + &

Human capital (HC), financial development (FD), institutions (INS), openness (OPN),
infrastructure (INFR), and absorptive capacity of domestic firms in provinces (ACP) are
six components of absorptive capacity (Table 2), while AC is the latent variable of ab-
sorptive capacity, € is error term, and B is the coefficient that indicates the path from
latent variable and its components. The CFA model is used to check the validity of the
statement that is absorptive capacity of provinces include six dimensions. Moreover,
when conducting CFA, we treated the database as an extended cross-section, so the
results from CFA are not included in the next regression.

After evaluating the measurement of the absorptive capacity of provinces, we con-
tinue with another regression techniques. The study establishes a production function
with FDI as one independent variable to test the hypotheses. The Cobb-Douglas produc-
tion function at the provincial level is as following:

Yie = Ait(Kit)a(Lit)B (2)

Whereiis provincei, tis timet, Y is output of province, K is capital and L is the labour of
province. a and B are the elasticity of K and L, while A is total factor productivity (TFP). After
dividing both sides by L_it, the author takes a logarithm and then equation (2) becomes:

In(Y_it/L_it) = In(A_it ) + a * In(K_it/L_it) (3)

The model assumes that a+B=1.

The interest of this article is in the indirect effect of FDI, so an impact of FDI is ex-
amined via TPF. It implies that A is a function of FDI and other factors (Huang, Liu, & Xu,
2012). Consequently, we obtain:

Ay = f(FDI, ACy) = FDI;,P x AC,,® « efit (4)

Replace (3) into (2), which gives:

(1)

In (Z—Z) = B *In(FDI,) + a *In (’L(—:) + 60 % In(AC,) + & (5)
Then, we examine the role of absorptive capacity by creating interaction terms be-
tween AC and FDI:
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In (Z—ﬁ) =B -In(FDIy) +a-In (’:—t‘) +6 - In(ACy) +

(6)
+6 . ln(FDILt) . ln(ACit) + Eit

in which e_it is the random disturbance that is normally distributed. Notably, the dimen-
sions of absorptive capacity include infrastructure, institutions, financial development, hu-
man capital, and provincial absorptive capacity. All the variables can be considered as en-
dogenous ones. Therefore, the study applies the Instrumental Variables method in which
the instrument variables are lag of themselves. The lag level is identified after testing for
endogeneity. Furthermore, the use of a fixed effect or random effect model is necessary
to test to fit the used model to the database.

Table 1. Dimensions of absorptive capacity

AC determinants Proxy Source

Ratio of trained workers over 15 y.o. to | Vietnam General Statistic
labour force Office

D (Fi D - — —
FD (Financial Develop Market capitalization State Securities Commis

HC (Human capital)

ment) sion of Vietnam

INST (Institutions) Provincial Competitiveness Index PCl annual report

OPN (Trade Openness) (Exports + Imports)/GDP Provincial Statistics Office

INFR (Infrastructure) Km of road used for freight and passen- Vianam General Statistic
ger transport per cap Office

ACP (Absorptive Capacity |Based on the absorptive capacity of do-

of Domestic Firms) mestic firms at firm level

Source: own study.

Proxies for infrastructure, institutions, financial development, and human capital appear
in Table 1. All of them are secondary data provided by the provincial statistics office. Only
the proxy for absorptive capacity at the provincial level is constructed based on the method
of Vu (2018) with a few slight modifications. Vu (2018) considered the absorptive capacity of
a firm to be a gap between its persistent inefficiency and the best FDI firm in the same in-
dustry (for details on persistent inefficiency, see Vu, 2018). However, it is better to consider
the gap between the persistent inefficiency of a firm and the average one of FDI firms, be-
cause the spillover effect not only comes from a top FDI firm but also from other FDI firms in
the same industry. Consequently, the absorptive capacity of a single domestic firm is:

AC,je = DPEaje 100 (6)
FPE,

in which AC,, is the absorptive capacity of the domestic firm q in the industry j in time t, and
DPEg;; presents the persistent efficiency of the domestic firm g in industry j in time t. WEJ
is the mean value of the persistent efficiency of foreign firms in the sector j over the years.

Based on the absorptive capacity of domestic firms, the absorptive capacity of provinces
is constructed by taking the mean value of all domestic firms within one territory. It is best if
the territory is divided into provinces. However, the database does not cover all provinces in
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Vietnam, the study calculates the absorptive capacity at the regional level. There are six re-
gions in Vietnam classified based on geographical and economic proximity. Therefore, the
absorptive capacity of provinces is proxied by the absorptive capacity at the regional level.

Notably, we seek to examine the impact of FDI indirect effect (spillover effects).
Therefore, it is best if the FDI variable here could measure spillover effects. Unfortu-
nately, the database to calculate spillover effects at the provincial level is unavailable.
Therefore, the article uses the stock of FDI in provinces with the expectation to capture
both the direct and indirect effect of foreign capital.

Data

The study examines six hypotheses in the case of Vietham at the provincial level from
2007 to 2015. We selected 63 provinces in Vietnam grouped into six regions. Therefore,
there are 504 observations in total. Notably, the study uses lag value as instruments of
endogenous variables. It implies that it must trade between the number of observation
and the validity of instruments.

In equation (4), Y;; is real gross domestic product of province i at time t. L;; is total
labour of province i at time t. Hereafter Y;;/L;; is mentioned as GDP of province i. FDI;;
is stock of FDI capital of province i at time t. This is an accumulation of FDI capital like
every year at the end of December. K;; is the stock of capital calculated by applying the
perpetual inventory method. The method requires the availability of investment of
province i, collected from provincial statistic offices. Let us notice that the investment
equals the investment of private sector plus the investment of public sector. Hereafter
K;:/L;i; is mentioned as the capital stock of province i. All these variables are collected
from the annual provincial statistics books.

AC;; are dimensions of absorptive capacity of province i at time t, including institu-
tions, financial development, human capital, infrastructure, openness, and the absorptive
capacity of domestic firms. Institutions are proxied by the provincial competitiveness in-
dex (PCl), developed by the Vietnam Chamber of Commerce and Industry. It measures the
quality of provincial governance in creating a business environment (for more, please
check the eng.pcivietnam.org/about/about-pci). In fact, the element of institutions make
a broad definition, and it is never easy to find a single proxy for it. However, we believe
that the PCI can be an acceptable proxy because this is a province-specific index, which
differentiates the business environment of each province. It reflects economic governance
areas which have an impact on the development of the private sector. It covers several
important formal and informal factors in Vietnam including information transparency,
land access, and policy bias. More importantly, the PCl has an impact on the policymaking
process, because it has been included in the current Governmental Resolution 02/NQ-CP
dated 01/01/2019 on the solutions to improve the business environment and national
competitiveness in 2019, toward 2021. In fact, this index is used to proxy for institutions
of Vietnam provinces in some studies (Malesky & Taussig, 2009; Thang, Pham, & Barnes,
2016). The financial development of a province is represented by the market capitalization
of headquarters of listed companies in 63 provinces. In fact, it would be better if we could
use other proxies, including the ratio of savings to provincial GDP, the ratio of credit to
provincial GDP, and the ratio of Money supply (M2) to provincial GDP. However, these
proxies are not publicly available, so we must use market capitalization of listed companies
to proxy for the development of the financial market. The argument is that companies
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listed in the stock market must meet some requirements and make annual reports about
their operations. Therefore, these companies are more transparent than unlisted compa-
nies, and they need to access official capital sources rather than sources under the table.
Thus, we argue that provinces with more listed companies are more attractive for incom-
ing investors, so are likely to develop more than others. It might be a result of concentra-
tion impact. Human capital is measured by the ratio of trained workers over 15 years old
to the total labour of a province. By trained workers, we mean those who have been
trained to meet minimum requirements of jobs, might have or not have certificates. Infra-
structure is proxied by km of road used for freight and passenger transport per capita.
Openness is the ratio of imports and exports to GDP. Finally, provincial absorptive capacity
is calculated by Vu’s (2018) method, with our modification. The monetary variables are
real values and in million USD. All variables are in logarithm transformation. The distribu-
tion of these variables appear in Appendix B.

RESULTS AND DISCUSSION

First of all, the CFA results show that the hypothesis that the absorptive capacity of a prov-
ince includes six components is valid. The proposed model of six components of absorptive
capacity is confirmed by several tests. The first one is a goodness-of-fit test and the insig-
nificant result implies that the model fits well. The Chi-square (4) is 6.292 and its significant
level is 0.1784, so the proposed model fits data well. The second important fit statistic is
the root mean squared error of approximation (RMSEA). The value of this test close to
zero represents a good fit and the cut-off value is 0.08. The reported RMSEA in this case is
0.032, which indicates a good model. Furthermore, the comparative fit index (CFl) and
Tucker-Lewis index of the model is 0.997 and 0.989 respectively which are more than the
cut-off value of 0.95. Finally, the value of standardized root mean square residual (SRMR)
is 0.017 — which is smaller than the cut-off value of 0.08 — thus confirming that the dis-
crepancy between the sample covariance matric and the model covariance matrix is quite
small. Based on the fit tests, we may say that the proposed measurement model of ab-
sorptive capacity is valid and fits data well.

Regarding the regression coefficient in the CFA model (Figure 1). All coefficients are
statistically significant at 0.1% level, which shows that they certainly contribute to the con-
struction of absorptive capacity. Let us note that all coefficients (factor loadings) are fully
standardized and they can be interpreted as correlations. For example, the path from the
latent variable to the component Openness is 0.74. It means that a 1% increase in absorp-
tive capacity is associated with 0.74% increase in the Openness component. Differently,
the coefficient can be interpreted as variance of a component after taking square. In case
of Openness, 54.76% (0.74*0.74) of variance of the Openness component can be ex-
plained by the latent variable and, respectively, 46.34% variance of Openness is explained
by another factor, not by absorptive capacity. From the CFA regression results, we see that
Openness, Financial Development and Infrastructure are the best ones among the six com-
ponents. Although the loading factors of components are not high and there might be
some arguments about the cut-off value of loading factors, the author believes that the
key point is the significance of coefficients and the goodness fit of the model. It is because
the proposed model is built based on literature review and these components have been
widely used. Therefore, it is possible to state that the single factor measurement model
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confirms that the construction of absorptive capacity at the provincial level is reliable and,
importantly, the absorptive capacity of domestic firms is the component that significantly
contributes to the construction of provinces’ absorptive capacity.

INFR Al

OPN CP
0.4524**% 0.7016*** 0.8302%** 0. 8105**i 0.7568*** 0.5970***

INST

Figure 1. Results from the single-factor measurement model
*** statistically significant at 0.1% level
Source: own elaboration.

Then, the study estimates the impact of absorptive capacity on the link from FDI to
the economic performance of 63 provinces in Vietnam. Before running regression, it
needs to conduct several tests to identify the validity of the econometric model. The
Hausman test shows that —in the case of the database of Vietnam — the random effect
model is preferable. It means the assumption is that covariates and error term are not
correlated. Due to the potential endogeneity of independent variables, we use their lag
at the second level as instrument variables after taking a test on autocorrelation. It
seems that autocorrelation occurs at the first level, so the use of lag at the second level
is more appropriate (Arellano-Bond test). Next, the robustness and validity of these in-
strument variables are tested with other methods (the Anderson-Rubin Wald test, the
Stock-Wright test, the Sanderson-Windmeijer test). Generally, the necessary tests show
that the model is robust and valid (Appendix A).

Consequently, we apply the G2SLS random effect IV regression and clusters for 63
provinces to correct heteroscedasticity and autocorrelation. Firstly, we regress the
equation (4) to examine the main effects of FDI and other independent variables on the
performance of provinces.

From the first column of Table 2, we can see the key point is that FDI positively influ-
ences provincial GDP. A 1% increase in the stock of FDI may lead to a 0.052% increase in
GDP per worker. The coefficient of FDI is statistically significant at 5% level. Moreover,
the capital stock per worker also has a positive and significant impact on provincial GDP
per worker at a 0.1% level. Turning to other variables, all coefficients are positive, which
implies that they might have positive effects on the performance of provinces. Neverthe-
less, in the case of Vietnam, only human capital, openness, infrastructure, and the ab-
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sorptive capacity of firms are statistically significant. The impacts of financial develop-
ment and institutions in Vietnam are unable to be claimed in this study. Among the four
significant dimensions of absorptive capacity, the magnitude of ACP is the biggest. It im-
plies that the capability of firms is essential for the development of a province. If the
absorptive capacity of domestic firms in one province increases by 1%, GDP per worker
of this province can rise by 1.0869%. This finding might be vital for policymakers at the
provincial level. The operation and development of domestic firms should be prioritized.
Moreover, the level of openness, infrastructure, and human capital also play an im-
portant role in boosting provincial economies with coefficients of 0.1097, 0.1791, and
0.0166, respectively. The article takes one more step to see the role of ACP by excluding
this dimension from the model and then comparing the explanatory power of the two
empirical models. The adjusted R-square of model 1 is 0.7034. Then, the adjusted
R-square of the model when excluding ACP is only 0.67881 (we offer model’s results with-
out ACP upon request). This implies that the exclusion of ACP may negatively impact the
model. Consequently, the role of ACP is confirmed empirically.

However, the main interest of the article is the impact of absorptive capacity dimensions
on the link from FDI to provincial GDP. Therefore, the interaction terms between these di-
mensions and FDI are created. The most important points now are the coefficients of the
interaction terms from column 2 to 7. The results show that among the six dimensions of
absorptive capacity, only four impacts the relationship between FDI and provincial GDP. In
the second column, the coefficient of the interaction term between FDI and infrastructure is
0.0912, statistically significant at 10% level. We may interpret it that infrastructure can affect
provincial GDP through the stock of FDI, or that the effect of FDI on provincial GDP depends
on the value of infrastructure. Let us note that the main effect of FDI conditional on infra-
structure now is 0.0020 + 0.0912*Ln(INFR). The mean value of Ln(INFR) is 0.7447, hence the
main effect of FDI is now 0.0020 + 0.0912*0.7447=0.0698. The number of 0.0698 is now
interpreted differently. It means that in case a province has a mean level of infrastructure,
a 1% increase in FDI leads to a 0.0698% increase in GDP of this province.

The moderating role of the level of openness appears in column 3. The coefficient of the
interaction term is positive and statistically significant at 0.1% level. It implies that the prov-
inces which actively participate in trading activities can gain more from FDI spillovers. Note-
worthy, the coefficient of Ln(FDI) is not statistically significant at the moment. This does not
mean that FDI does not have an impact on provincial GDP. It only indicates that FDI does not
influence provincial GDP if the level of openness is zero. Obviously, this rests beyond the in-
terest of our study, hence the insignificance of Ln(FDI) is unimportant. Instead, the main effect
of FDI now is 0.0061+0.0426*1.4085=0.0661. The interpretation is that a 1% increase in the
stock FDI leads to a 0.0661% increase in GDP of a province with an average level of openness.
Similar is the role of human capital in column 4. The statistical significance of the interaction
term proves that skilled workers can facilitate the impact of FDI spillover to provincial devel-
opment. Finally, the absorptive capacity of domestic firms also plays a vital role in the rela-
tionship between FDI and provincial growth. The positive and significant coefficient of the
interaction term in column 6 confirms this argument. Conversely, although the coefficients of
interaction terms between FDI, institutions, and financial development variables are positive,
their statistical insignificance shows us that institutions and financial markets seem not so
important as other dimensions of absorptive capacity in the case of Vietnam.
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Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 | Model 7
Ln(Y/L) | coefficient Cc?effl- Coefficient Cc?effl- Coefficient | Coefficient Cc?effl-
(p-value) clent (p-value) clent (p-value) | (p-value) clent
(p-value) (p-value) (p-value)
Ln(FDI) 0.0527* 0.0020 0.0061 0.0175 0.0123 0.0971* -0.6398
(0.0336) (0.9642) (0.7944) (0.5440) (0.7500) (0.0122) | (0.6677)
Ln(INFR) 0.1791+ -0.4690 0.1927* 0.1901+ 0.1790+ 0.1867+ 0.3465
(0.0671) | (0.1302) | (0.0366) | (0.0555) | (0.0506) | (0.0524) | (0.3249)
Ln(K/L) 0.2172*** | 0.2013+ | 0.1974*** | 0.1975+ | 0.2112*** | 0.1826*** | 0.3312
(0.0000) | (0.0761) | (0.0000) | (0.0884) | (0.0000) | (0.0000) | (0.5196)
Ln(HC) 0.0166* 0.0095 0.0139* 0.0112 -0.0083 0.0169* -0.0210
(0.0277) (0.4197) (0.0442) (0.2229) (0.6246) (0.0148) | (0.7029)
Ln(ACP) 1.0869+ 1.1424 1.3874%* 0.8828 0.9053 -2.5501 -1.8990
(0.0694) | (0.3114) | (0.0090) | (0.1903) | (0.1484) | (0.1179) | (0.8215)
Ln(INS) 0.2136 0.1120 0.3581 0.4681 0.3372 0.4193 -5.9535
(0.7300) | (0.9003) | (0.5652) | (0.5268) | (0.5630) | (0.5231) | (0.6896)
0.1097* 0.1119 -0.1309* 0.1161%* 0.1108* 0.1540** 0.0349
Ln(OPN)
(0.0375) (0.1539) (0.0450) (0.0317) (0.0384) (0.0015) | (0.9547)
Ln(FD) 0.0245 0.0229 0.0031 -0.0668 0.0156 0.0174 0.0765
(0.2614) (0.6261) (0.8822) (0.4040) (0.4578) (0.3480) | (0.8790)
Ln(FDI)* 0.0912+
Ln(INFR) (0.0698)
Ln(FDI)* 0.0426%**
Ln(OPN) (0.0001)
Ln(FDI)* 0.0128
Ln(FD) (0.2130)
Ln(FDI)* 0.0032+
Ln(HC) (0.0902)
Ln(FDI)* 0.6201*
Ln(ACP) (0.0271)
Ln(FDI)* 0.0135
Ln(INST) (0.6341)
Constant Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes
dummy
N 440 440 440 440 440 440 440
R_square 0.7125 0.7615 0.7460 0.7282 0.7193 0.7260 0.5316
Chi_square| 424.5612 |368.4655| 514.5734 |433.4751| 387.3147 525.2606 | 108.4888
Cluster 63 63 63 63 63 63 63

+,%,F* F** statistically significant at 10%, 5%, 1% and 0.1%

Standard errors are autocorrelation and heteroscedasticity corrected.

Source: own elaboration.

It might be more interesting to look at the marginal effect of FDI on provincial GDP,
conditional on specific values of absorptive capacity. Therefore, our study examines it by
considering three values of each dimension of absorptive capacity: minimal value, medium
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value, and maximal value. Table 3 shows the marginal effect of FDI on provincial GDP, which
depends on three levels of openness, infrastructure, the absorptive capacity of domestic
firms, and human capital. The first column indicates that if a province has a high level of
openness, the effect of FDI on provincial growth is 0.2044. If the level of openness is me-
dium, the province still enjoys the benefits of FDI, but the magnitude decreases to 0.0661.
However, if the province inactively takes part in trading activities, FDI may hamper its econ-
omy. In that case, an 1% increase in FDI stock can decrease 0.1411% in GDP of the province.
Importantly, based on the magnitudes, we can see that the negative impact (-0.1411) is
higher than the positive impact (0.0661). This situation implies a divergence among prov-
inces witha low level of openness and provinces with the medium level of openness. The
pattern of the role of domestic firms’ absorptive capacity in column 3 is similar. Provinces
with medium and good domestic firms can enjoy FDI spillovers, with coefficients of 0.0423
and 0.1677, respectively. For the provinces with the low level of domestic firms’ absorptive
capacity, the coefficient is negative, but it is not statistically significant. Therefore, we can-
not conclude that FDI negatively impacts provinces with a low level of domestic absorptive
capacity. Columns 2 and 4 approve the moderating role of infrastructure and human capi-
tal. The better development of infrastructure and the higher level of workers can lead to
better effects of FDI on provincial GDP. Generally, the marginal effect analysis ends up with
a conclusion that the high level of absorptive capacity — for any dimensions — can help prov-
inces enjoy more benefits from foreign investors. Conversely, the low level of absorptive
capacity (the openness dimension) can hinder a province’s performance.

Based on the magnitude of coefficients, we partly see that infrastructure can bring the
highest impact on the link between FDI and provincial FDI. Next is the level of openness,
which nevertheless requires provinces to have from medium to high level of openness.
Otherwise, the reverse impact can occur. The role of human capital and the absorptive
capacity of domestic firms appear equivalent. Therefore, at first glance, policymakers
should pay more attention to the current state of infrastructure, the level of openness,
the capacity of workers, and the capability of domestic firms.

Table 3. Marginal effects of FDI with different values of absorptive capacity

Value dy/dx dy/dx dy/dx dy/dx
at values of Ln(OPN) | at values of Ln(HC) | at values of Ln(ACP) | at values of Ln(INFR)
Min -0.1662** 0.0243 -0.0519 0.0059
Mean 0.0661** 0.0578** 0.0423** 0.0698**
Max 0.2044*** 0.1446** 0.1677* 0.3926**

dy/dx: y is Ln(Y/L) and x is Ln(FDI)
*Ek kX X are statistically significant at 0.1%, 1% and 5%
Source: own study.

CONCLUSIONS

The article scrutinizes the role of absorptive capacity at the provincial level in Vietham by
considering the absorptive capacity of domestic firms in provinces a component of the ab-
sorptive capacity of provinces. Although the article offers several findings, it also has some
limitations that can be improved in further studies. The main limitation of the article lies in
the proxy of institutions and financial development. Regarding institutions, the article uses
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the PCl as indices at the provincial level. However, data for each province from the small
country where policy is mostly homogenous might be not the best proxy for institutions.
Furthermore, although the PCl covers important sectors, it is unlikely to fully cover all insti-
tutions. In addition, the proxy for the financial development of provinces seems not the
best one. Moreover, at the cross-country level, openness can reflect the differences in trad-
ing policy, but at the provincial level, especially in a small country like Vietnam, it may bring
different results. Therefore, the study requires a better proxy. Another shortcoming of our
article is that we apply a random effect model based on a strict assumption that there are
no correlations between error terms and covariates. Technically, the Hausman test con-
firms that the use of a random model with this database is valid, although such an assump-
tion is quite strict. Therefore, this study has room for improvement.

The importance of absorptive capacity in the link from FDI to economic development
examines the case of 63 provinces of Vietnam from 2007 to 2015. The article argues that
absorptive capacity includes six components which are: financial development, human
capital, the level of openness, the absorptive capacity of domestic firms, institutions, and
infrastructure. We connect absorptive capacity at the firm level with absorptive capacity
at the provincial level by constructing the former as a component of the latter. The single-
factor measurement model of CFA is applied to test the measurement of absorptive ca-
pacity, which shows that the construct of absorptive capacity is valid and fits the employed
database. We then apply G2SLS random effect IV regression to receive the following find-
ings. Firstly, FDI has a positive and significant effect on the GDP of 63 provinces of Vietnam.
Secondly, among six dimensions, only four affect provincial development positively: infra-
structure, human capital, the level of openness, and the absorptive capacity of domestic
firms. Moreover, the four dimensions also play a moderating role in linking positive exter-
nalities from FDI with provinces. Finally, based on the magnitude of coefficients and mar-
ginal effect analysis, we suggest that the most important dimensions of absorptive capac-
ity are infrastructure, the level of openness, human capital, and the absorptive capacity of
domestic firms. The result of this article contributes to the policymaking process at the
national and provincial level. At the provincial level, policymakers can look at the im-
portance of absorptive capacity at each component, and they might prioritize certain fac-
tors over others. At the national level, our article offers a foundation for policymakers to
decide about the attraction and distribution of FDI projects.
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Appendix A: Model Specification tests

Hypotheses Test Test value Decision
Ho: Random effect model . _ .
H,: Fixed effect model Hausman test Chi-square =0.06 [Not reject Ho
Ho: Instruments are Yahd. Hansen test Chi-square = 48.17 [Not reject Ho
Ha: Instruments are invalid
Ho: Fo_effluents of endogenous regressors| Anderson-Rubin F(8,62)= 30.92 Reject Ho
are jointly 0 Wald test
Hi: coefficients of end -Wri
1 c.o.e icients of endogenous regressors | Stock Wr'lght LM Chi-square=27.96 Reject Ho
not jointly O S statistic
Ho: Weak identification Ln(FDI) .
1,62) = .
Hy: Not weak F(1,62) =579.89 Reject Ho
Ho: Weak identification In(INFR) _ .
Ha Not weak F(1,62) =663.30 | Reject Ho
Ho: Weak identification Ln(HC) _ .
Ha: Not weak F(1,62) =331.54 | Reject Ho
Ho: Weak identification Ln(ACP) .
1,62) = 210.
Hi: Not weak Sanderson- F(1,62) 0.57 Reject Ho
: i ificati Windmeij
Ho: Weak identification Ln(INST) indmeijer F(1,62) = 67.87 Reject Ho
Hi: Not weak
Ho: Weak identification Ln(K/L) .
1,62) = 2
Hy: Not weak F(1,62) = 657.27 Reject Ho
Ho: Weak identification Ln(OPN) B .
Hy: Not weak F(1,62) = 266.15 Reject Ho
Ho: Weak identification Ln(FD) _ .
Ha: Not weak F(1,62) =106.56 | Reject Ho
Ho: No autocorrglatu?n first level 7=-215 Reject Ho
H1: Autocorrelation first level
- Arellano -Bond
Ho: No autocorrelation second level .
. Z2=-0.94 Not reject Ho
Hi: Autocorrelation second level
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Appendix B: The distribution of variables
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