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A B S T R A C T

This paper examines the linkages between foreign and domestic investment at sector level in a
transitional economy. Using System Generalized Method of Moments estimation on a strong
balanced dataset covering all sectors across the country, our results consistently suggest that
foreign direct investment in Vietnam positively motivates domestic private investment in the same
sector. Examination of the linkages finds evidence of crowding-in effects from foreign investment
on domestic private investment in downstream sectors that have strong linkages with foreign
investment in upstream sectors. No significant impact is found in upstream domestic investment
that has linkages with foreign investment in downstream sectors. State-owned investment and
joint-venture investment by foreign and domestic investors have a generally negative effect on the
investment behavior of private investors. Domestic private investment in export-oriented sectors
appears to be more responsive to the presence of foreign investment in both upstream and
downstream sectors through vertical linkages.
1. Introduction

After the launch of “Doi moi” in 1986, the Vietnamese government aimed to attract foreign direct investment (FDI) in order to
enhance economic productivity and to achieve sustainable growth during the transition. By adjusting certain requirements of the En-
terprise Law, the government indirectly provided enterprises with substantial incentives that are particularly beneficial to large firms.
Whereas multinationals and state-owned enterprises are large, most domestic private firms are small or medium-sized. However, the
2000 Enterprise Law along with some updates made it simpler for private firms to register and enter areas that earlier were reserved for
state-owned companies. It also encouraged more unregistered firms to formalize their status. Moreover, the 2005 updated version of the
Enterprise Law marked another steppingstone because it made no distinction between different categories of firm ownership in the
regulatory framework. Essentially, the legal provisions discriminating between state-owned firms, FDI, and domestic private firms were
removed. This step is considered to have paved the way for Vietnam's accession to the World Trade Organization (WTO) in 2007.

Foreign direct investment is regarded as an important source of economic growth, especially in developing countries. On the one
hand, FDI may motivate local investment through the channels of competition, technology adoption, and human capital or on the other
hand, may discourage domestic investment through competition (Aitken and Harrison, 1999; Javorcik, 2002; Kheng et al., 2017). If FDI
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fails to encourage the accumulation of capital or stifles local investment in the host country, then governments should question the
benefit of FDI inflows into the economy. With their advantages in highly developed managerial skills, high levels of technology and
larger size, FDI enterprises find it much easier than domestic private enterprises, with less skilled labour, outdated technology, and small
size, to take advantage of government incentives. This situation provides the FDI sector with a greater likelihood of success in both
domestic and foreign markets. In 2017 in fact, the FDI sector contributed around 70% of Vietnam's exports according to the Vietnam
General Statistics Office (Genreal Statistic Office, 2017), and was found to have a negative impact on local company exports within the
same sector (Ha et al., 2020), especially in the manufacturing industry, where it takes an average of around 50% of total FDI inflows into
the economy (Anwar and Nguyen, 2011). While FDI plays an important role in Vietnam's exports (Anwar and Nguyen, 2011; Ha et al.,
2020), sectors that are export-oriented may attract more FDI and vice-versa. A sector that receives a high proportion of FDI is thereby
enabled to become a bigger exporter and probably has a greater impact on local investment in that sector.

The objective of this study is to investigate how foreign investment at sector level influences domestic aggregated sectoral private
investment. Since the linkages with FDI through various channels can be captured at the 4-digit sector level, we conduct a sectoral study
to address the following research questions: (i) Does the presence of FDI encourage domestic private sectoral investment? (ii) Are there
FDI spillover effects through linkages with domestic private aggregate sectoral investment? (iii) How do other types of investment,
including state-owned and joint-venture investment, affect domestic private investment? (iv) Are sectors that are more engaged in
exports likely to be more influenced by FDI than those that are not?

Our study adds new elements to the existing literature. First, unlike previous studies on developing countries that use country-level
data or the limited number of studies on the survival of Vietnamese firms using firm-level data, we examine the crowding effects on local
private investment using a sector-level dataset. Since the Vietnam Enterprise Survey (VES) of the chosen period allows us to employ a
panel dataset at four-digit sector level, we are in a good position to take advantage of a strong balanced dynamic panel dataset for our
analysis.

Moreover, the paper captures the dynamic relationship between investments and their lag values by using two-step system GMM
estimation that can account for potential endogeneity and autocorrelations in the model. This is regarded as more efficient than other
GMM estimators and is more robust than OLS, as well as fixed-effects and random-effects estimation of a dynamic relationship and
dataset (Arellano and Bond, 1991). Second, our study is among the first in Vietnam to investigate the crowding effect by taking into
account FDI spillovers that may occur through different channels at the 4-digit sector level. This approach allows the paper to provide a
good picture of the crowding effect from FDI on domestic private investment among sectors in Vietnam. Third, this study contributes to
the literature by looking more closely into effects in export-oriented sectors that have not been examined in the existing literature on
Vietnam. While the contribution of FDI in Vietnamese exports appears to have increased, it is worth investigating whether that has
benefited Vietnamese private investment in those sectors in any way.

The rest of the paper is structured as follows: Section 2 sketches the theoretical framework and empirical evidence. Section 3 outlines
the methodology and data used in the study. Section 4 presents the results and analysis. Conclusions and policy implementation are
discussed in Section 5.

2. Theoretical framework and literature review

2.1. Theoretical framework

By supplying advanced technology and providing infrastructure, such as transportation, telecommunications, etc., FDI may generate
positive externalities that benefit domestic investment. In developing countries, especially in undeveloped sectors, such positive ex-
ternalities are helpful to boost domestic investment, since domestic sectors may not have their own facilities and because it is costly to
put in place all the necessary infrastructure (Agosin and Machado, 2005; Apergis et al., 2006). In addition, raising the level of
competition forces local plants to search for and invest in more effective modern technologies, or to use their capital and other resources
more effectively (Blomstr€om et al., 2001). Javorcik (2004) argues that FDI can increase capital inflows, such as portfolio investment or
foreign loans, which may help to reduce interest rates in the domestic money market and then increase domestic investment.

However, it is also argued that foreign investment may crowd out local investment. FDI frequently enters the domestic market with
advanced technological andmanagerial experience, and even tax incentives provided by the host government, andmay present a risk for
domestic enterprises (Noorzoy, 1979). FDI firms may displace local producers or force local plants to reduce their output, then reduce
future investment (De Mello, 1999). Domestic investment can also be crowded out because of new, superior technologies brought to the
domestic market by FDI. With a lower level of technology, domestic firms cannot compete and lose profit, resulting in a reduction in
their production and investment (Deok-Ki Kim and Seo, 2003).

The crowding-out effect of FDI on local investment is seen at its worst if it forces local plants to abandon the market. Theory shows
how FDI affects the survival of local firms. FDI enters the domestic market, increases competition, and in this way forces local firms out
of the market, according to Aitken and Harrison (1999) and Blomstr€om and Kokko (1998). Competition in the host country market
increases with the presence of foreign direct investment, which has an advantage in final goods markets. This state of affairs results in
lower market prices, which may lead to fewer advantages for local enterprises and force them to give up on the market (Navaretti et al.,
2004).

Theoretically, there are two types of FDI effect on local investment at firm level: horizontal linkages (competition between enter-
prises within an industry), and vertical linkages (the relationship between enterprises across industries). It is argued that for horizontal
linkages, FDI enterprises frequently take the place of domestic firms through competition and the mobility of labour (Blomstr€om and
Kokko, 1998). Conversely, through vertical linkages, FDI may encourage local firms to expand their business. Domestic firms will have
19



V. Ha et al. International Economics 171 (2022) 18–29
greater interaction with FDI enterprises by supplying intermediate products or selling products for FDI firms (Markusen and Venables,
1999). Overall, according to Agosin and Machado (2005), crowding-in or crowding-out effects from FDI on local firms differ from
country to country because of differences in the host country's policies, the structure of the its economy, the type of FDI inflow, and the
character and strength of local enterprises.

2.2. Empirical evidence

In a range of studies, scholars have examined whether FDI crowds out or crowds in local investment in both developing and
developed countries. An important study is that of Agosin and Machado (2005), who are among the first researchers to develop the
theoretical model for investment that applies the FDI variable and its estimations to a panel dataset. Their finding shows that foreign
investment leaves domestic investment unchanged in some cases or replaces it in others. In a more recent study, crowding effects are
examined in 46 developing countries (Morrissey and Udomkerdmongkol, 2012, 2016) from 1996 to 2009 using system GMM esti-
mation. Morrissey and Udomkerdmongkol find evidence to support the crowding-out effect, which means foreign investment dis-
courages their domestic counterparts in the host country. Reviewing and going beyond Morrissey and Udomkerdmongkol (2012), Farla
et al. (2016) revise the former's models and estimation technique, and argue that the results depend on the estimation method and the
exact nature of the dependent variables. They come to the opposite conclusion, suggesting that foreign investment raises the overall
level of domestic investment, and in this way supports the case for a crowding-in effect.

Other studies find crowding-in effects at firm level. Jansen (1995) discovers a crowding-in effect from export-oriented FDI on local
investment in Thailand while Wu, Sun, and Li (2012) and Chen et al. (2017) confirm that FDI has a crowding-in effect on local firms in
China. There is evidence of the crowding-in effect in India (Rath and Bal, 2014) and Uganda (Ahmed et al., 2015) Rath and Bal (2014).
The crowding-in effect is also confirmed in some European countries, including Hungary and the Czech Republic (Jan Mi�sun, 2002;
Kosova, 2010; Mi�sun and Tom�sík, 2002).

In other cases, there is evidence that the presence of FDI leads to a decrease in local investment. Jan Mi�sun (2002) finds strong
evidence that FDI crowded out local investment in Poland from 1990 to 2000, while De Backer and Sleuwaegen (2003) report that FDI
crowded out local investment in Belgium. FDI was also found to displace local investment from 1971 to 2000 in some Latin American
countries, but not in Asian and African countries, according to Agosin and Machado (2005). In the case of US manufacturing industries,
Mullen (2010) finds evidence that an increase in outward FDI stock is associated with a decrease in both domestic capital stock and flows
in a particular industry. Similarly, Wang (2013) concludes that because of the competition brought by multinationals in the same in-
dustry, local firms seemed to have shorter lives and more closures in Canada from 1973 to 1997. Chen et al. (2017) indicate that wholly
foreign-owned enterprises crowded out indigenous enterprises in China from 1994 to 2014.

Some early studies have focused on FDI crowding effects in Vietnam, mostly at firm level. Using the Cox hazard model, Kokko and
Thang (2014) provide a general picture of how FDI affected local firm survival in Vietnam between 2001 and 2008. The results show a
positive effect from downstream FDI on the survival of local enterprises, whereas upstream FDI is found to reduce the lifespan of do-
mestic private enterprises. Pham (2016) uses firm-level data from the Vietnam Enterprise Survey from 2001 to 2010 to investigate the
relationship between FDI and local firm investment and finds that an increase in foreign capital in Vietnam leads to a decrease in local
company investment at firm level but not at industry level. Vu, Yamada, and Otsuki (2017) conclude that the survival of foreign-invested
firms depends on the type of ownership and the nationality of the owners. Joint ventures with entities other than state-owned enter-
prises (SOEs) are more likely to fold than joint ventures between SOEs and FDI firms.

Unlike other studies on Vietnam, which focus on firm survival at firm level, and in contrast with existing literature on developing
countries which explores the linkage between foreign and domestic investment at country level, our study examines the linkage at sector
level. In our study, in order to take advantage of the spillover effects that occur through various channels captured at sector level, we
focus on crowding effects at the 4-digit sector level. Applying system GMM estimation to a 6-year balanced panel dataset covering a
more recent period, our paper fills in the gap in the literature on Vietnam about the crowding effects from FDI on domestic private
investment.

3. Methodology and data

3.1. Empirical strategy

We are interested in the crowding effect, if it exists, from foreign direct investment on domestic private investment in Vietnam, and
we take into account all sectors at the 4-digit level across the country. We investigate the linkages by estimating Equation (1) below.

DPj;t ¼ β1FDIj;t þ β2Xj;t þ αj þ uj;t (1)

where DP refers to total domestic private investment, and FDI is total foreign direct investment which is wholly foreign-owned at
sectoral level. X is a vector of control variables found in the literature to affect domestic private investment in a dynamic relationship. αj
is the fixed sector effect and uj is the error term. j represents the sector at the 4-digit level and t denotes time.

The modelling about investment follows the approach of Agosin andMachado (2005), Morrissey and Udomkerdmongkol (2012) and
Farla et al. (2016), who look at crowding effects from foreign on local investment in developing countries at country level. In the model
proposed by Agosin and Machado (2005), total investment in an industry is the combination of investment from both the domestic
sector (Id,t) and the foreign sector (If,t), as follows:
20
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It ¼ Id;t þ If ;t (2)
where domestic investment comprises domestic private investment, state-owned investment and joint-venture investment. Thus, at
sector level, investment in Equation (1) becomes:

Ij;t ¼DPj;t þ DSj;t þ JVj;t þ FDIj;t (3)

where DS is domestic state-owned investment and JV is joint-venture investment, where both are related to domestic private investment.
All the investment values here are net investment, excluding depreciation. It is assumed that total sales in a sector related to the total
investment of that sector the current year are due to an expectations effect, and so we include total sales to account for some of the
sector's characteristics. Therefore, our vector of control variables (Xj;t) consists of state-owned investment (DS), joint venture investment
(JV), and total sales at sector level (Totsales). A year dummy is also included to account for macroeconomic factors, for instance eco-
nomic growth, interest rate, expectation and policy changes.

To address any potential issues arising from the endogeneity and dynamic relationships between investments and their lags, we
follow Morrissey and Udomkerdmongkol (2012), and Farla et al. (2016), and apply system GMM estimation, an approach proposed by
Arellano and Bover (1995) and then fully developed by Blundell and Bond (1998). The model consists of level (Equation (4)) and
difference (Equation (5)). This advanced system GMM estimation which we employ constructs a system of two equations, the original
and the transformed equations. The set of equations is as follows.

The level equation:

DPj;t ¼ γDPj;t�1 þ β1FDIj;t þ β2Xj;t þ αj þ uj;t (4)

The difference equation:

DPj;t �DPj;t�1 ¼ γ
�
DPj;t�1 �DPj;t�2

�þ β1
�
FDIj;t �FDIj;t�1

�þ β2
�
Xj;t �Xj;t�1

�þ �
uj;t � uj;t�1

�
(5)

The potential issue in Equations (4) and (5) is that not only may the dependent variables (most notably FDI) be endogenous, but also
the error terms in both equations are correlated with the lagged values of the dependent variable, now become regressors. System GMM
estimation therefore requires instrumental variables to deal with this problem. As suggested by Arellano and Bover (1995), Roodman
(2009) Aggarwal et al. (2011), lagged values on the level of the regressors are used as the instrumental variables for the dependent
variables in Equation (4). Similarly, lagged values of the difference in the independent variables are used as the instrumental variables
for the independent variables in Equation (5).

To secure the validity and consistency of GMM estimation, we also apply two specification tests, as suggested by Arellano and Bond.
These include the Sargan/Hansen test for over-identification and Arellano-Bond test for autocorrelation. According to Roodman (2009),
a crucial assumption for the validity of GMM estimation is that the instruments are exogenous. The Sargan/Hansen test is for the joint
validity of the instruments, which is expected to fail to reject the null hypothesis that the instruments as a group are exogenous. It is also
important to mention that system GMM estimation is consistent if the idiosyncratic errors are not auto-correlated at second order for
Equation (5). The Arellano-Bond test is applied to the residuals in order to test for autocorrelation aside from the fixed effects, in which
they provide the test for first- and second-order autocorrelation (AR1 and AR2, respectively). Failure to reject the null hypothesis for the
second-order autocorrelation guides us towards employing GMM estimation (Roodman, 2009).

We then extend our model to account for the FDI spillovers that may occur within and between sectors. As the study examines the
influence of FDI on local private investment at sectoral level, it is also worth accounting for the sectoral linkages that FDI has with local
counterpart firms. While horizontal linkages capture the link between foreign and local plants within sectors, backward linkages show
the link between foreign customers and their local input suppliers and forward linkages indicate the link between foreign suppliers and
their local customers. Following Newman et al. (2015), Fujimori and Sato (2015), Javorcik (2004) and Jude (2012), spillovers are
calculated as follows.

Hlinkagesjt ¼
Xn

j¼1

FIsalesjt

,XN
j¼1

salesjt (6)

where Hlinkagesjt represents the ratio of total sales of foreign enterprises in sector j in time t to the total sales of enterprises in sector j in
time t. FIsalesjt captures the total sales of foreign enterprises in sector j; salesjt is total sales of sector j. Therefore, Hlinkages can refer to a
market-stealing effect (Aiken and Harrison). That is, if FDI dominates sales of a particular sector, then FDI appears to steal market share
away from local plants and that may crowd out domestic investment.

Backward and forward linkages are obtained as follows:

Blinkagesjt ¼
X
j 6¼k

akt*Hlinkageskt (7)

where Blinkagesjt represents the linkages between domestic suppliers in upstream sector j and their foreign buyers in downstream sector
k. aðktÞ; k 6¼ j is the share of sector j output supplied to sector k.
21
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Flinkagesjt ¼
j6¼h

bht*Hlinkagesht (8)

X

Flinkagesjt captures the linkages between foreign suppliers and their domestic buyers and bðhtÞ is calculated as the total of inter-
mediate goods from sector h to sector j divided by the total output of sector h.
3.2. Data

The data used in this research is at the 4-digit sector level. The data for the investment of firms located in Vietnam is available from
the Vietnam Enterprise Survey (VES) dataset and is collected by the Vietnam General Statistics Office. The dataset comprises firm-level
data that covers every active registered firm in all sectors throughout the country.1 The whole dataset contains 397 consistent sectors,
making it a strong balanced panel dataset of 2382 observations over a 6-year period (2010–2015). We capture the effect of FDI in terms
of the amount of new investment at the four-digit sector level. Domestic investment includes private, state-owned and joint-venture
investment. Total sales (totsales) is the sum of sales from all firms (both local plants and multinationals) in the same 4-digit sector.
We group the data each year by sector code to compute this series, which is calculated separately for each year before being merged to
construct the final panel dataset. All values are deflated using the Producer Price Index (PPI).2 Table 1 below offers a description of the
dataset employed in this study.

Horizontal linkages are obtained from the VES dataset following Equation (6). To calculate the linkages with the presence of foreign
investment at sector level, we link the sector code in the VES dataset with the input-output (IO) table. We use the Leontief matrix from
the IO2012 table to calculate backward and forward linkages. Backward linkages indicate downstream customer links with their
suppliers in upstream sectors. In Equation (7), a is calculated from indexes using columns in the Leontief matrix that then allows us to
obtain backward linkages. Forward linkages represent the links between customers in the upstream sectors who buy products from
downstream sellers. In Equation (8), b is computed from the indexes by rows in the Leontief matrix3 which then becomes available to use
that equation to compute forward linkages. We also provide information about correlations between the variables in Table 2 below.

4. Empirical results and discussion

4.1. Crowding effects on domestic private aggregate investment

We proceed with our model with GMM estimation. Since System GMM can be regarded as more robust and efficient under conditions
of heteroscedasticity and autocorrelation (Roodman, 2009) compared with difference GMM, we choose to apply system GMM esti-
mation using the one- and two-step procedures. Table 3 reports the results.

Our estimates meet the requirement for the validity of the GMM approach where the number of instruments remains below the
number of groups in all regressions. The instrument proliferation does not overfit the endogenous variables. The p-value for the Hansen
test indicates no over-identification among the instruments. The results also indicate the absence of first and second order autocorre-
lation of the residuals. The p-value attached to the Arellano-Bond test for second order autocorrelation (AR2) confirms the null hy-
pothesis of no second-order serial correlation. Year dummies are included in all regressions to capture macroeconomic effects. Since the
two-step GMM regression approach is regarded as more efficient than the one-step approach (Roodman, 2009), the following discussion
is mainly focused accordingly. The first lag of domestic private investment significantly reinforces the presence of a dynamic rela-
tionship and the appropriate use of GMM estimation.

The overall results indicate a significant crowding-in effect from our main variable of interest, FDI at the sector level. We find a
significant positive effect on current FDI and the first lag of FDI and a light negative impact from the third lag of FDI. The results suggest
that at the 4-digit sector level, one billion VND invested by foreign firms in the current year has led to an increase of 0.388 billion VND in
domestic private investment in the same sector in the same year. An increase in FDI of one billion VND the previous year resulted in a
0.358 billion VND increase in domestic private investment this year. There may also be externality effects because one of the most
common methods used by provincial governments in Vietnam to attract more FDI is to improve infrastructure, such as transportation,
logistics and telecommunications, that create positive externalities for both foreign and domestic sectors (World Bank, 2017). While the
coefficient on the third lag of foreign investment is negative (�0.095), the net effect is still positive.

This result confirms that FDI had a significant positive impact on local investment in Vietnam at the 4-digit sector level during the
2010–2015 period. With a high degree of openness, the Vietnamese economy experienced a sharp increase in FDI inflow during this
period. Since local firms are undeveloped compared to multinationals, FDI is expected to create competitive pressure that may force
domestic investment in the same sector to be more productive and efficient. It is recognized that while foreign-invested private firms and
state-owned firms have preferential access to land, credit, and government procurement, domestic private firms do not enjoy these
benefits (World Bank, 2017). This leads to an unbalanced environment for domestic firms to engage in fair competition in both the input
1 Details about sector levels can be found in the Vietnamese Standard Industrial Classification: https://www.gso.gov.vn/wp-content/uploads/
2019/03/VSIC-2007.pdf.
2 PPI data is available at: https://www.ceicdata.com/en/vietnam/producer-price-index-2010100. Year 2010 is the base year, 2010 ¼ 100.
3 More information about the calculation of backward and forward linkages can be found at: https://www.gso.gov.vn/du-lieu-va-so-lieu-thong-ke/

2019/04/bang-can-doi-lien-nganh-input-outputi-o-cua-viet-nam-2/.

22

https://www.gso.gov.vn/wp-content/uploads/2019/03/VSIC-2007.pdf
https://www.gso.gov.vn/wp-content/uploads/2019/03/VSIC-2007.pdf
https://www.ceicdata.com/en/vietnam/producer-price-index-2010100
https://www.gso.gov.vn/du-lieu-va-so-lieu-thong-ke/2019/04/bang-can-doi-lien-nganh-input-outputi-o-cua-viet-nam-2/
https://www.gso.gov.vn/du-lieu-va-so-lieu-thong-ke/2019/04/bang-can-doi-lien-nganh-input-outputi-o-cua-viet-nam-2/


Table 1
Data description.

Variable Observations Mean Std. Dev. Min Max

DP 2382 1744.115 41733.74 �233175.1 1944226
DS 2382 649.4375 9731.866 �97603.04 300760
FDI 2382 454.1796 15045.13 �103500.1 680499.9
JV 2382 312.0683 4371.132 �8733.063 192561.9
Totsales 2382 27122.07 72335.84 �72885.23 1132468
Hlinkages 2382 0.241 0.266 0 0.998
Blinkages 2382 0.262 0.355 0 1.62
Flinkages 2382 0.415 1.058 0 8.047

Source: Authors' calculation from VES for the investment variables. Investment values are in billions of dong

Table 2
Correlation table.

DP DS FDI JV Totsales Hlinkages Blinkages Flinkages

DP 1
DS 0.156 1
FDI 0.1222 0.1656 1
JV 0.1526 0.4712 0.1709 1
Totsales 0.0556 0.3224 0.3402 0.1631 1
Hlinkages 0.0007 0.0013 0.0006 0.002 0.0076 1
Blinkages �0.0125 �0.0083 �0.0038 0.0813 0.0429 0.0158 1
Flinkages 0.0018 0.0093 �0.0057 0.0676 0.054 0.0061 0.3714 1

Source: Authors' calculation from VES
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and output markets. Thus, the increase in foreign investment in the same sector in the past may encourage private domestic firms to
invest more in current years in order to compete with multinationals. Surprisingly, this conclusion shows that in a couple of years,
negative competition effects may outweigh any positive influence from FDI on local investment, leading domestic private counterparts
to invest less in the present. However, the net effects over the years are still positive, indicating that the presence of FDI encourages local
investment. Other types of investment, including current public state-owned (DS) and joint-venture (JV) investment appear to have an
insignificant impact on private investment. However, the estimated coefficients attached to the lagged variables (DS(t-1) and JV(t-1))
appear to be negative and significant.

To check for overall impact of all types of investment on domestic private investment, we also carried out estimation incorporating
total investment of all other types (DS, FDI and JV combined as one variable). The results reported in the Appendix Table A1 show that
after controlling for the country context and macroeconomics circumstances, all other investment (OTHERIN) has a positive impact on
the domestic private investment in the same industry. This suggest a crowding-in impact from other investment that can be explained by
the externalities (better infrastructure, higher level of technology for instance) brought by other investments from foreign and state-
owned investors (Agosin and Machado, 2005; Apergis et al., 2006). Overall, we find evidence to support our conclusion that the
presence of FDI encourages domestic sectoral private investment. Our finding is in line with existing studies of developing countries
where crowding-in effects are found (Chen et al., 2017; Farla et al., 2016; Rath and Bal, 2014). Nevertheless, our finding contrasts with a
range of other studies of developing countries (Agosin and Machado, 2005; Ahmed et al., 2015; Chen et al., 2017; Morrissey and
Udomkerdmongkol, 2012) and developed countries (Kosova, 2010; Mi�sun and Tom�sík, 2002; Pilbeam and Oboleviciute, 2012) that find
strong evidence of a crowding-out effect. Our findings are consistent with Pham (2016), who finds a crowding-in effect at firm level but
differ to some extent from results in the Vietnamese literature, such as the study conducted by Kokko and Thang (2014), which reports
that foreign firms seem to lessen the probability that domestic private enterprises will have a long lifespan.

4.2. FDI spillover effects

Our extended estimations provide a closer look at the linkages that local investors have with their foreign peers, within and between
industries. With respect to the variable FDI, we find consistent evidence of an FDI crowding-in effect on domestic private investment in
all regressions. However, horizontal spillovers (Hlinkages) has a significant indirect negative effect on domestic private investment. This
means that the presence of FDI in the same sector may drive demand away from domestic counterparts, forcing them to invest less. In
considering this market-stealing effect, however, if we add the coefficients from FDI investment and horizontal spillovers that occurs in
the same sector, there is an overall crowding-in effect from FDI on local private investment. While no significant backward spillovers
(Blinkages) are found, forward channels (Flinkages) generate strong positive spillovers on domestic investment. Since forward spillover
occurs when local firms in downstream sectors buy inputs/material from foreign suppliers in upstream sectors, this process may lead to
an increase in domestic investment in downstream sectors. Table 4 provides more detail.

As a foreign direct investment crowding-in effect has been found, several extended estimations are conducted to examine the
crowding effect in sectors that are strongly linked with the presence of foreign investment through various channels. Dummy variables
represent large FDI-linked sectors and are included in our models. Hlarge shows sectors whose total sales are dominated by FDI, and
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Table 3
The impact of foreign investment on domestic investment: Baseline - GMM estimationsDependent
variable: Present domestic private investment (DP) at sector level in billions of VND.

VARIABLES (1) (2)

One-step Two-step

DP(t-1) 0.487***
(0.124)

0.472***
(0.114)

DS 0.210
(0.140)

0.0440
(0.160)

DS(t-1) �0.966***
(0.211)

�0.569**
(0.224)

DS(t-2) �0.200
(0.189)

�0.199*
(0.111)

FDI 0.360***
(0.0620)

0.388***
(0.0631)

FDI(t-1) 0.346***
(0.102)

0.358***
(0.0920)

FDI(t-2) �0.0243
(0.0828)

�0.0905**
(0.0424)

JV 7.565***
(2.079)

1.805
(2.931)

JV(t-1) �1.888***
(0.626)

�1.658***
(0.469)

JV(t-2) 0.144
(0.262)

0.0452
(0.117)

Totsales 0.0224***
(0.00836)

0.0168***
(0.00555)

Year dummy Yes Yes
Constant �16,989***

(2034)
5486***
(1220)

Observations 1588 1588
Number of groups 397 397
Number of instruments 29 29
AR1 0.000 0.009
AR2 0.000 0.650
Sargan 0.000 0.000
Hansen – 0.111
Difference in Hansen 0.000 0.142

Notes: Robust standard errors in parentheses (***p < 0.01, **p < 0.05, *p < 0.1). Model (1) is one-
step system GMM estimation and two-step is model (2). P-values are reported for the Arellano-Bond
test for second-order autocorrelation. AR(2) confirms that there is no second-order serial correlation
in the models in the two-step system GMM estimation. The number of instruments (30) is less than
the number of groups (397) in all regressions. P-values reported for the Sargan and Hansen test
confirm the validity of the instruments.
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equals 1 if a sector has more than 50% (Hlinkages > 0.5) of its sales accounted for by foreign firms and 0 otherwise. Around 12% of the
sample have strong horizontal linkages with FDI. Similarly, Blarge is a dummy variable representing sectors that have a strong link with
FDI through backward channels (Blinkage > 0.5) and Flarge represents a strong link through forward linkages (Flinkages > 0.5).
Approximately 13% of the sectors in the sample are strongly linked with FDI through backward linkages and around 15% are forward-
linked sectors with a high level of FDI presence.4 Table 5 presents the results.

Consistent evidence confirms that FDI has a crowding-in effect on local private investment in all estimations, seen in both Tables 4
and 5. There are significant, positive coefficients on FDI and its first lag, positive coefficients on Flinkages, and negative coefficients on
Hlinkages, a result which is consistent with other regressions in the study. While the market-stealing impact remains, there is no sig-
nificant evidence that being in a sector with a strong FDI presence (Hlarge) discourages domestic private investment more than in those
sectors with less FDI presence. Or in other words, a market-stealing impact on domestic private investment does not get stronger in those
sectors with a high level of FDI presence. For the case of strong backward linkages, Blarge is also insignificant. We do find however, that
Flarge is positive and significant. This suggests that those sectors that are strongly linked with FDI through forward linkages are
characterized by higher private investment. Local plants in downstream sectors might have to increase their investment if they buy
inputs, machine or production processes from FDI providers, since the cost of those things is typically higher than buying from local
suppliers. That, in turn, results in a rise of aggregate investment at the sector level for downstream sectors which have a strong link with
FDI suppliers in upstream sectors.
4 A report on sectors in the sample most highly linked with FDI through various channels is available on request.
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Table 4
FDI spillover effect.

VARIABLES (1) (2)

One-step Two-step

DP(t-1) 0.365***
(0.0949)

0.342***
(0.0553)

DS 0.518***
(0.0978)

0.222*
(0.132)

DS(t-1) �0.618***
(0.161)

�0.0650
(0.159)

DS(t-2) 0.0956
(0.135)

�0.0775
(0.0649)

FDI 0.311***
(0.0448)

0.307***
(0.0476)

FDI(t-1) 0.193**
(0.0776)

0.252***
(0.0457)

FDI(t-2) �0.165**
(0.0640)

�0.192***
(0.0317)

JV 9.289***
(1.309)

�0.782
(2.258)

JV(t-1) �1.539***
(0.414)

�0.976***
(0.231)

JV(t-2) �0.155
(0.176)

�0.184***
(0.0677)

Totsales 0.0274**
(0.00611)

0.0242**
(0.00382)

Hlinkages �0.3006
(0.4274)

¡0.2841*
(0.1455)

Blinkages 0.3134
(0.5469)

0.0367
(0.1638)

Flinkages �0.0736
(0.2146)

0.2095**
(0.0960)

Year dummy Yes Yes
Constant 1121

(1132)
�831.5
(534.9)

Observations 1588 1588
Number of groups 397 397
Number of instruments 54 54
AR1 0.000 0.045
AR2 0.000 0.682
Sargan 0.000 0.000
Hansen – 0.330
Difference in Hansen 0.000 0.335

Notes: Robust standard errors in parentheses (***p < 0.01, **p < 0.05, *p < 0.1). Model (1) is one-
step system GMM estimation and two-step is model (2). P-values are reported for the Arellano-Bond
test for second-order autocorrelation. AR(2) confirms that there is no second-order serial correla-
tion in the models. The number of instruments (54) is less than number of groups (397) in all re-
gressions. P-values reported for the Sargan and Hansen test confirm the validity of the instruments.
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4.3. Are export-oriented sectors more influenced by FDI?

FDI may influence domestic investment differently due to the characteristics, market-orientation and development level of the sector
under consideration. Ipek and Kizilg€ol (2015) argue that FDI may lead to crowding-in effects on domestic export-oriented sectors
through advanced technology, managerial skills, marketing techniques and opportunities to expand into international markets, and
Chang (2005) confirms that it is a causal relationship. Vietnam has applied consistent policies towards developing an export-oriented
economy. According to the World Bank (2017), Vietnam has become one of the most open economies in the world, with a nearly 180%
trade-to-GDP ratio. While Vietnam's export performance has demonstrated increased competitiveness, with an annual growth rate of
9.8% from 2006–14, the presence of FDI plays a key role in the process because it contributes roughly 70% of total exports from Vietnam
(World Bank, 2017). In an earlier study, FDI was found to have had a significant effect on the exporting behavior of Vietnamese firms
(Ha et al., 2020).

In order to test whether domestic private investment in export-oriented sectors gains more from the presence of FDI, we take a closer
look at this relationship. We create dummy variables capturing exports (Exp), with a value of 1 if that sector is export-oriented and
0 otherwise, and interaction between Exp and FDI (Expfdi). ExpH, ExpB, ExpF indicate interactions between export orientation and
horizontal, backward and forward linkages, respectively. According to the Ministry of Industry and Trade (MOIT), an export-driven
sector is one that has an export volume equal to or above USD100 million per year. Information concerning which sector has the po-
tential to be export driven – so designated by the government – is obtained fromMOIT (Ministry of Industry and Trade, 2019). According
to the report, around 50 sectors at the 4-digit level are export oriented. We apply the same GMM technique, where we include
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Table 5
Impact on the larger FDI-linked sectors.

Variables (1) (2) (3)

DP(t-1) 0.324***
(0.0501)

0.356***
(0.0552)

0.290***
(0.0575)

DS 0.228**
(0.112)

0.305***
(0.110)

0.299**
(0.133)

DS(t-1) �0.104
(0.141)

�0.166
(0.140)

�0.145
(0.162)

DS(t-2) �0.0652
(0.0566)

�0.0537
(0.0576)

�0.0209
(0.0775)

FDI 0.309***
(0.0394)

0.293***
(0.0392)

0.279***
(0.0440)

FDI(t-1) 0.264***
(0.0381)

0.264***
(0.0394)

0.305***
(0.0471)

FDI(t-2) �0.184***
(0.0302)

�0.194***
(0.0294)

�0.171***
(0.0328)

JV �0.389
(2.085)

0.0247
(2.158)

�0.684
(2.477)

JV(t-1) �1.000***
(0.200)

�0.974***
(0.210)

�1.013***
(0.274)

JV(t-2) �0.182***
(0.0594)

�0.228***
(0.0581)

�0.209**
(0.0953)

Totsales 0.0247**
(0.00358)

0.0246**
(0.00363)

0.0276**
(0.00449)

Hlinkages ¡0.2535*
(0.1477)

¡0.3324**
(0.1438)

¡0.4246**
(0.1662)

Blinkages �0.0763
(0.1574)

0.3498
(0.3252)

0.1895
(0.2996)

Flinkages 0.2069**
(0.0915)

0.2015**
(0.0987)

0.9980***
(0.2796)

Hlarge 0.0089
(0.0081)

Blarge �0.2394
(0.2894)

Flarge 2.9879***
(0.9617)

Year dummy Yes Yes Yes
Constant �867.2*

(467.1)
1115***
(397.8)

�379.3
(516.1)

Observations 1588 1588 1588
Number of groups 397 397 397
Number of instruments 54 54 54
AR1 0.042 0.037 0.026
AR2 0.663 0.651 0.696
Sargan 0.000 0.000 0.000
Hansen 0.398 0.329 0.494
Difference in Hansen 0.206 0.275 0.292

Notes: Robust standard errors in parentheses (***p < 0.01, **p < 0.05, *p < 0.1). Two-step system GMM estimation is applied in all
regressions. Model (1) includes a dummy variable representing sectors that have strong links with the presence of FDI through horizontal
linkages (Hlinkage >0.5). Model (2) includes a dummy variable representing sectors that have a strong link with the presence of FDI
through backward linkages (Blinkage >0.5). Model (3) includes a dummy variable representing sectors that have strong links with FDI
presence through forward linkages (Flinkage >0.5). P-values reported for the Arellano-Bond test for second-order autocorrelation AR(2)
confirm that there is no second-order serial correlation across the models. The number of instruments (54) is less than the number of
groups (397) in all regressions. P-values reported for the Sargan and Hansen test confirm the validity of the instruments. Year dummies are
included.
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interactions between the dummy variables and FDI as additional explanatory variables. The results are reported in Table 6. Based on the
type of multiplicative dummy variable that is included, a range of potential benefits from FDI is considered. Columns (1) and (2) show
the difference that being an export-oriented sector can potentially make.

We find significant positive coefficients on FDI in all regressions, confirming that FDI has a crowding-in effect on local private in-
vestment and the results tell the same story with the linkages. With regard to export, being an export-oriented sector does encourage
domestic private investment (the coefficient of Exp in column 1 is positive and significant), while being an export-oriented industry with
the presence of FDI (as reflected by the negative coefficient attached to Expfdi) appears to discourage domestic private investment.
Domestic investment in export-oriented sectors where FDI is present gains no benefits from FDI presence because the international
market share in that sector is dominated by foreign firms (Ha et al., 2020). Sectors that also have links with FDI through backward
linkages appears to invest more than others (ExpF in column 2). No such effect occurs if export-oriented sectors have linkages with FDI
through horizontal channels and a negative effect occurs for export-oriented sectors though forward linkages. This reveals that FDI in
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Table 6
The impact of FDI on domestic investment in exporting and manufacturing sectors.

Variables (1) (2)

DP(t-1) 0.491***
(0.0708)

0.332***
(0.0453)

DS 0.337***
(0.118)

0.277***
(0.0828)

DS(t-1) �0.222
(0.159)

�0.304**
(0.118)

DS(t-2) 0.0745
(0.0804)

�0.0935**
(0.0406)

FDI 0.417***
(0.0531)

0.348***
(0.0262)

FDI(t-1) 0.121**
(0.0538)

0.276***
(0.0298)

FDI(t-2) �0.228***
(0.0403)

�0.132***
(0.0262)

JV 6.082***
(2.102)

2.773**
(1.371)

JV(t-1) �1.177***
(0.258)

�0.998***
(0.146)

JV(t-2) �0.307***
(0.0834)

�0.123***
(0.0440)

Totsales �0.0399***
(0.00776)

�0.0374***
(0.00414)

Hlinkages �0.1865
(0.1643)

¡0.398**
(0.169)

Blinkages �0.5272
(0.3933)

�1.525**
(0.371)

Flinkages 0.5448
(0.740)

0.549***
(0.173)

Exp 11,171*
(6604)

Expfdi �0.558***
(0.0959)

ExpH 0.907
(0.569)

ExpB 1.205***
(0.423)

ExpF ¡0.777***
(0.269)

Year dummy Yes
Constant �189.9

(646.2)
1029**
(508.3)

Observations 1588 1588
Number of groups 397 397
Number of instruments 54 66
AR1 0.009 0.020
AR2 0.295 0.397
Sargan 0.000 0.000
Hansen 0.051 0.175
Difference in Hansen 0.472 0.487

Notes: Robust standard errors in parentheses (***p < 0.01, **p < 0.05, *p < 0.1). Two-step system
GMM estimation is applied in all regressions. Model (1) includes a dummy variable representing
sectors that are export oriented. Model (2) includes a dummy variable representing interactions be-
tween exports and the linkages.
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downstream sectors generates greater investment spillover only for export-oriented sectors which are their suppliers in upstream
sectors. Domestic investment in those sectors may benefit from projects and contracts with FDI customers that encourage them to invest
more.

5. Conclusions

This paper investigates the crowding effects of FDI on domestic private investment at the sector level in Vietnam. After applying two-
step system GMM estimation to several dynamic balanced panel datasets, all regressions are seen to be valid, tested for the absence of
second order autocorrelation (AR2) and for instrument validity (Sargan/Hansen test). Overall, we find that FDI crowds in domestic
private investment, implying that in general, investment by the former increases that of the latter in the same sector. More specifically,
an increase of foreign investment in a given sector both in the previous and the current year leads to more investment by local private
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firms present in that sector.
We also confirm a negative impact from joint-venture and state-owned investment on domestic private investment. Moreover, we

find evidence of FDI spillover effects that pass on to local investment through forward linkages. This means that domestic private in-
vestment in downstream sectors appears to be motivated by the presence of FDI suppliers in upstream sectors. Our results from the
extended estimations also support the view that export-oriented domestic companies benefit more from FDI than domestic firms in other
sectors. Being in an export-oriented sector does not encourage private local firms to increase their annual investment. However, an
export-oriented sector that has strong links with FDI through vertical linkages appears to be more likely to invest than other sectors.

Bearing in mind general concerns about the effectiveness of FDI on the host economy, our results suggest that attracting FDI inflow is
an effective way to boost investment by domestic firms at the sectoral level. Future government policy should therefore continue to
make it a priority to attract more foreign investment into the economy, whether directly or by joint-venture investment. Strengthening
the linkages with FDI through vertical channels also helps to boost domestic investment, especially in export-oriented sectors. However,
there is still a need to encourage and support the domestic sector by investing effectively in order to compete better with foreign in-
vestment operating in the same sectors. Moreover, policies for attracting FDI inflows should also focus on areas where FDI not only
creates a positive influence on domestic investment, but also enhances linkages and technology transfers as well as qualities of human
capital such as skills, knowledge and know-how in order to boost domestic private investment.
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APPENDIX

Table A1

VARIABLES (1) (2)

Two-step GMM One-step GMM

DP(t-1) 0.373***
(0.0741)

�0.109
(0.498)

DP(t-2) �0.191
(0.126)

�0.477
(0.604)

Otherin 0.217***
(0.0256)

0.291**
(0.130)

Otherin(t-1) 0.290***
(0.0275)

0.197
(0.146)

Otherin(t-2) 0.00471
(0.0214)

0.00443
(0.0775)

Sector sale �0.00624
(0.00626)

0.0144
(0.0235)

Interest rate �1314***
(280.0)

�2907**
(1467)

GDP 0.00159***
(0.000336)

0.00327*
(0.00179)

Year dummies Yes Yes
Constant 1793

(817)
3178
(964)

AR(1) 0.025 0.008
AR(2) 0.144 0.228
Sargan 0.000 0.000
Hansen 0.071 0.086
Observations 1588 1588
Number of groups 397 397

Notes: Robust standard errors in parentheses (***p < 0.01, **p < 0.05, *p < 0.1). Model (1) is the results from two-step system GMM estimation and
model (2) is for one-step GMM. Otherin refers to all other investments including state-owned, foreign and joint venture investment.
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