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ABSTRACT
The effect of total factor productivity (TFP) on exports particularly
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interests policy-makers and economists, but empirical evidence is
ambiguous. This paper uses the 6-wave panel data in 2010-2015
to investigate the impact of TFP on export transitions at the firm
level. We distinguish different types of export transitions, namely
start, stop, continuity, fluctuation, and striving, and different
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phases of export transition. The Generalised Method of Moments
(GMM) estimation is applied to control for endogeneity and unob-
served time-invariant specific components. The results reveal that
(i) the effect of productivity on export (the self-selection hypoth-
esis) is heterogeneous, depending on specific sectors and types
and phases of export transitions; (ii) productivity growth does not
necessarily result in positive effects on and lead to participation
in types and phases of export transitions. Our results also reveal
strong evidence of favourable sunk cost in long-run export striv-
ing in nearly all sectors, and unlike previous studies, empirical
results show a negative effect of sunk cost in some manufactur-
ing sectors. Policy-makers should create dynamic comparative
advantages and favourable environments for new exporters, focus
the relevant policies on productivity stimulus, and strengthen the
likelihood of survival for the domestic firms in the competitive
global markets.
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1. Introduction

In an increasingly globalised world, the relationship between firm performance and
exporting is of particular interest to policy-makers and economists, especially from
the works of Bernard and colleagues in 1995 (Bernard et al., 1995) and consequently
in 1999 (Bernard & Jensen, 1999a) and 2004 (Bernard & Jensen, 2004a). It is crucial
for developing and emerging economies that have pursued an export-led growth
strategy, such as China (Xinzhong (2022); Elliott et al. (2016)), Croatia (Buturac
et al., 2019), Poland (Gabrielczak & Serwach, 2018), Gulf Cooperation Council coun-
tries, namely, Bahrain, Kuwait, Oman, Saudi Arabia and the United Arab Emirates
(Kalaitzi & Chamberlain, 2021), and Vietnam (Ngo & Nguyen, 2020). The total factor
productivity (TFP), expressed as the proportion of output not explained by the inputs
used in production, is considered an endogenous engine of economic growth and
plays a significant role in economic transformation (Tinbergen (1942); Abramovitz
(1956); Solow (1957); Jones (1995); Romer (1990); Krugman (1997); Klenow and
Rodriguez-Clare (1997)). Along the mainstream of export-led development, there also
are strong logical arguments and empirical evidence that exporting contributes sig-
nificantly to economic growth (Emery (1967); Michaely (1977); Balassa (1978); Jung
and Marshall (1985); Edwards (1993); Kneller and Pisu (2007); A. Sharma et al.
(2018)). Economists believe that firms well-operated in domestic markets with total
productivity growth will look for opportunities in international markets.

Recent literature on international trade postulates the crucial role of productivity
in firms’ integration into global markets (B.-Y. Aw and Hwang (1995); Arnold and
Hussinger (2005); M. Kim and Choi (2019); Gabrielczak and Serwach (2018)).
Therefore, the impact of TFP on export has been a highly discussed topic in the trade
and economics literature (Dalgi¢ et al. (2021); B.-Y. Aw and Hwang (1995); B. Y. Aw
et al. (2008)). The self-selection hypothesis is a prominent strand of theoretical
explanations for the relationship between productivity and exporting at the firm level.
According to this hypothesis, due to the existence of sunk costs associated with sell-
ing abroad and fiercer competition in international markets (Roberts and Tybout
(1997); Bernard and Jensen (1999b); Bernard and Wagner (2001)), the more product-
ive firms tend to become exporters. In other words, the hypothesis emphasises a
causal linkage from productivity to exporting. While the theoretical arguments of the
view seem to be rational, the empirical evidence is mixed (Gabrielczak and Serwach
(2018); Segarra-Blasco et al. (2022)). Some studies report evidence for self-selection
(Segarra-Blasco et al. (2022); M. Kim and Choi (2019); Arnold and Hussinger (2005);
Head and Ries (2003); Delgado et al. (2002); Bernard and Jensen (1999b); Clerides
et al. (1998)). Some others do not (Gabrielczak and Serwach (2018); B. Y. Aw et al.
(2000)). In this regard, further empirical analyses of the impact are needed.

The current article investigates the impact of manufacturing firms’ productivity on
exporting transitions in an increasingly open economy with rapid growth, Vietnam.
It is one of the fastest-growing economies globally, with an annual gross domestic
product (GDP) growth of about 7% in decades, and non-agricultural sectors currently
contribute more than 80% to the national GDP. These achievements resulted from
structural reforms ‘Doi Mofi’, which started in the 1980s and included deregulations
of input and output markets and the liberalisation of domestic and international
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trades. We focus our analysis on the manufacturing sector due to its importance in the
economic growth of developing countries (Targetti, 2005). The industry generally has
higher productivity, more output growth, and more job creation than the agricultural or
services sectors (Wells and Thirlwall (2003); Millin and Nichola (2005); Li and Zhang
(2008)). In Vietnam, the industry contributed around 15.0% to the national GDP and
had an average growth rate of 14.4% in 2017 (Ngo & Nguyen, 2020). It has been con-
sidered an engine of economic growth due to its pivotal role in industrialisation.

Why are firms involved in exports? What is the export behaviour related to prod-
uctivity differences among firms? The paper thus analyses these questions empirically
by using a sample of a six-wave panel of Vietnamese firms in 12 manufacturing sec-
tors at the firm level. The data are collected annually from the Vietnam Annual
Enterprise Survey (VAES) from 2010 to 2015 by Vietnam’s General Statistics Office
(GSO). The self-selection hypothesis is examined by applying the Generalised Method
of Moments (GMM) estimation, which controls endogeneity issues and unobserved
and time-invariant factors.

Our article contributes to the literature in several aspects. First, previous studies
examining the impact of firm productivity on export use export status (whether a
firm’s export is observed at the time of the survey) as a proxy for exporting. Our
study goes a step forward by examining the export status over time and at a specific
point in time by classifying the export status of a firm into several phases, such as
export start (export entry), export stop (export exit), export continuity (export per-
sistence), export fluctuation, and export striving. These phases better represent the
different stages of export transitions and enable us to understand how productivity
affects firms’ export transformation. Second, previous examinations of the self-selec-
tion hypothesis have not considered the issue of firm heterogeneity. Our study
explores how firms characterised by different labourers exhibit different levels of the
impact of productivity on export transitions. Third, while most firm-level previous
studies examined the impact at an aggregate level of the entire manufacturing sector,
our study uncovers the impact at a disaggregate level of twelve manufacturing sectors.
Fourth, several previous studies did not satisfactorily solve the endogeneity problem.
As described previously, exporting firms might have systematically different charac-
teristics from non-exporting firms. In addition, exporting firms might also differ at
various export transition stages. Some variables included in the productivity equations
estimated in previous studies are likely endogenous. Although some authors took into
account the endogeneity of the export (S. I. Kim et al. (2009); C. Sharma and Mishra
(2011); Maggioni (2012)), most of the studies use fixed or random effects estimators,
which are not able to account for time-varying factors. Our study uses a Generalised
Method of Moments (GMM) system estimator, which considers all regressors’ endo-
geneity. Last, our study is the first to examine the impact of productivity on export
transitions at the firm level in the manufacturing sectors in Vietnam, a typical coun-
try of rapid growth and increasing international integration.

The remainder of the article is organised as follows. Section 2 presents the litera-
ture background on the impact of productivity on exporting. Data and methods are
shown in section 3. Section 4 presents and discusses the empirical results, and section
5 concludes.
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2, Literature background

It is well-known in the literature that the positive association between productivity
and exporting may reflect that only the most productive firms survive in the highly
competitive export market, and exporters with productivity declines will exit. That is,
the self-selection hypothesis says that the more productive firms are the ones that
tend to become exporters. The increasing availability of longitudinal data at the firm
level has been widely documented in several developed and developing countries.
Micro-level evidence on this issue is available in the United States (Bernard and
Jensen (1999b)), Taiwan, and Korea (B. Y. Aw et al., 2000), Colombia, Mexico, and
Morocco (Clerides et al., 1998), Spain (Delgado et al, 2002), German (Arnold &
Hussinger, 2005), as well as in Thailand, Indonesia, the Philippines, and South Korea
(Hallward-Driemeier et al., 2002).

Bernard and Jensen (1999b) are among the first to find causality from productivity
to exporting with the U.S. manufacturing firms in 1983-1992 by using VARs models
with three lags each of productivity growth and export growth. Before that, Clerides
et al. (1998) uncovered clear evidence of the importance of self-selection among
exporters in three countries, Colombia, Mexico, and Morocco, in the 1980s.

Successful cases of new Asian industrial countries give more insights into the rela-
tionship between productivity and trade performance. B. Y. Aw et al. (2000) discov-
ered evidence of self-selection in Taiwan (China) manufacturing firms in 1981, 1986,
and 1991. However, the authors obtain no proof of entry and exit from the export
market relating to productivity for the case of Korea in 1983, 1988, and 1993. A sys-
tematic study by Hallward-Driemeier et al. (2002) used firm-level data from five East
Asian countries, namely Indonesia, Korea, Malaysia, the Philippines, and Thailand, in
1996-1998 to confirm that more productive firms self-select into exporting. The
authors derive total factor productivity (TFP) from a Cobb-Douglas production
framework.

Studies for developed countries give a broader view of the self-selection hypothesis.
Delgado et al. (2002), using a sample of Spanish manufacturing firms from 1991 to
1996 and employing, show evidence supporting the self-selection of more productive
firms in the export market. On top of that, Arnold and Hussinger (2005), measuring
TFP by Olley and Pakes (1996) procedure and using a matching technique, attain a
causal influence of high productivity on export performance in German manufactur-
ing in the years from 1992 to 2000.

Until recently, more attempts have been conducted by scholars. A recent study by
M. Kim and Choi (2019) with a panel dataset from South Korea in 24 manufacturing
industries in two years, 2006 and 2013, measuring TFP by the semi-parametric esti-
mation method found two channels that feature the net effects of innovation on
export, namely positive technology spillovers, and adverse market rivalry spillovers.
The R&D of foreign multinational enterprises dominates the negative intra-industry
spillovers. Gabrielczak and Serwach (2018), who use the Olley-Pakes algorithm to
estimate firm-level productivity, realise there is no effect of firm-level productivity on
exports in Poland. On the other hand, Segarra-Blasco et al. (2022) got a robust self-
selection process from productivity to export, using a sample of European manufac-
turing firms between 2001 and 2004.
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In general, the impact of productivity on exports has received much attention
from scientists and policy-makers. However, the empirical evidence is generally mixed
or unclear, and not all confirm a clear impact. In addition, given the diverse theoret-
ical literature on productivity, trade, and the heterogeneity of manufacturing sectors,
it is not surprising that the empirical evidence of the impact of productivity on
exporting is mixed. Possible explanations behind the diverse conclusions may include
different definitions of export statuses and aggregate analysis.

Foreign markets endure firms with a specific sunk cost to join and a high competi-
tion environment to survive ((Roberts & Tybout, 1997); (Bernard & Jensen, 1999a)).
These burdens can change the firms’ behavior in the market, whether to join or to
exit, continue or temporarily stop. Analyses that only observed the export stay or the
export stop might not fully capture the main dynamics of operation in the inter-
national markets. Further exploitation of the export status gives fruitful insights. For
example, Girma et al. (2002) find that firms with higher productivity levels are more
likely to export, where export is defined as either exporting or switching to export.
However, the authors find no effect of productivity on the switch to non-export.

Since intra-industry firm heterogeneity ((C. L. V. Le & Harvie, 2010); (B.-Y. Aw &
Hwang, 1995)), aggregate analysis at the sector or country level may hide the real
impact. The firm-level study is more accurate since one can avoid changes in macro-
economic factors that often complicate time series analysis (B.-Y. Aw & Hwang,
1995). In the last decade, we have observed increasing studies focusing on sectoral
analysis by exploring rich datasets at the firm level. Those may include specific manu-
facturing sectors such as electrical equipment (Nguyen Viet Tung & Oyama, 2018),
textile and apparel (T.-N. Le & Wang, 2017), and wood (Vu et al. (2019); Hieu et al.
(2011); Putzel et al. (2012)).

3. Data and methods
3.1. Data

The data for our analysis is from the Vietnam Annual Enterprise Survey (VAES). The
survey is carried out annually by Vietnam’s General Statistical Office (GSO). The sur-
veys collected information on firms’ activities, including industries, labour and wages,
assets and liabilities, the status of export and import of goods, and business perform-
ance (including turnover, cost of goods, administration costs, and net profit). The list
of manufacturing sectors and the number of respective firms in each year are sum-
marised in Table 1.

3.2. Methods

3.2.1. TFP estimation

Ackerberg et al. (2006) suggest a procedure to tackle several problems commonly
mentioned in the literature on TFP estimation: the endogeneity between the input
variables and unobserved productivity, or multicollinearity among inputs Ngo and
Nguyen (2020). TFP in the current paper is estimated following Ackerberg et al.
(2006) using value-added production. The estimation is done separately for all twelve
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Table 1. Number of firms by manufacturing sectors, 2010-2015.

Manufacturing sector 2010 2011 2012 2013 2014 2015 Total
1 Food 1,788 1,806 1,783 1,775 1,760 1,178 10,090
2 Textiles 644 647 641 628 630 476 3,666
3 Wearing apparel 1,318 1,343 1,336 1,330 1,295 975 7,597
4 Leather 412 421 421 425 413 339 2,431
5 Wood 739 741 729 716 695 454 4,074
6 Paper 670 668 658 659 650 400 3,705
7 Printing 478 510 499 510 469 234 2,700
8 Chemicals 568 573 562 563 546 430 3,242
9 Rubber and plastics 1,055 1,058 1,041 1,025 1,004 642 5,825
10 Fabricated metal 1,444 1,454 1,429 1,384 1,400 853 7,964
1 Electrical equipment 307 316 303 306 305 243 1,780
12 Furniture 753 745 718 712 711 550 4,189

Source: Authors’ calculation from VAES 2010-2015.

sectors described in Table 1. Our value-added specifications include two primary
inputs as regressors: the number of labourers and capital. We posit a Cobb-Douglas
production function and estimate production functions separately for each sector.
The estimated production function is reported in Table 2, which shows that work-
ers (in natural logarithm) and capital (in natural logarithm) are significant in all
industries at a 1 per cent significance level. In each case, tests for under-identification,
weak identification, and first-stage F-tests confirm the validity of the instruments.

3.2.2. Export transitions

Given that the main objective of the current paper is to examine the export impact
on productivity, we may need to go into details of various stages in the export mar-
ket, reflecting the market fluctuations and firms’ adjustment processes. The stages of
export include various statuses such as entering, staying, and leaving the market and
the intervals. In this aspect, we follow the new classification by Ngo and Nguyen
(2020) to identify various export transitions from 2010 to 2015. The export status of
a firm is represented by one of the following six categories: export start (export
entry), export stop (export exit), export fluctuation (fluctuation-down, fluctuation-
up), export striving, and export continuity (export persistence). The ‘export start’ is
defined as starting to export in the current year and not exporting in the previous
years, whereas the ‘export stop’ means exiting in the current year and exporting at
least two consecutive years up to the last year. The ‘fluctuation-down’ means escaping
in the current year and exporting in the previous years, and the ‘fluctuation-up’
means exporting in the current year and exiting in the last years. The ‘export striving’
means exporting in at least two consecutive years up to the current year, and the
‘export continuity’ means exporting in all the survey years. Details of export transi-
tions are presented in Supplement S.

3.2.3. Self-selection testing

We examine the self-selection hypothesis by tackling all of the above issues, following
pioneer studies by Roberts and Tybout (1997), Clerides et al. (1998), and Bernard
and Jensen (2004b). They have developed dynamic optimising models to analyse
exporting firms’ entry and exit decisions. In these models, firms’ export transitions
(EXPTRAN) depend on foreign market entry/exit costs and profits. Firm i involved
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in export transitions in year t (EXPTRANy, = 1) if current and expected revenues
(Riky) are more significant than current-period costs C;; in addition to sunk cost N (if

any):

1if Ry > Cy+ N(1—- EXPTRAN;_)
0 otherwise

EXPTRAN;, = { (1)

In a dynamic framework, our baseline empirical specification is

EXPTRAN; = o + BTFP,+ YEXPTRAN; |+ 0Xy+ Y 04;Timej+ ex (2)
j

Equation (2) indicates that export transitions depend on TFP, firm characteristics,
and time. Export transitions can be one of six alternatives: start, stop, continuity, fluc-
tuation-down, fluctuation-up, and striving. X is a vector of firm-specific control varia-
bles. We include firm-specific characteristics, including the revenue (natural
logarithm of value-added per labour), capital stock (natural logarithm of capital
stocks per labour), size of employment (natural logarithm of labour), human capital
(natural logarithm of wage), and firm age (years of operation in natural logarithm).
Time; is a vector of year.

One major challenge when estimating Equation (2) is the endogeneity problem,
leading to biased estimation. We employ the GMM estimator developed by Arellano
and Bover (1995) and Blundell and Bond (1998) to overcome this problem. The
Blundell and Bond estimator (also called the system GMM estimator) combines the
regression expressed in the first differences (lagged values of the variables in levels
are used as instruments) with the original equation expressed in levels (this equation
is instrumented with lagged differences of the variables) and allows us to include
some additional instrument variables (C. Sharma, 2014). We follow Ngo and Nguyen
(2020) in choosing predetermined exogenous instruments and strict exogenous
variables.

A detailed estimation of Equation (2) is developed through the following equa-
tions:

starty = Py TFPy + yystarti— + 61X + K+ € (2.1)

stop;, = By TFPu + Yystop,_y + 8:Xi + Ky + & (2.2)
continuity,, :[33]-TFP,~t—|— y3jcontinuityit_1+ 03 Xit + K3; + €355 (2.3)
flucdown,, :B4jTFP,»t+ y4jflucd0wn,-t_1+ O0uXit + Ky + Egpps (2.4)

flucup;, = B, TFPy + ysflucup;,_, + 85Xi +Ks; + &5 (2.5)
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striving,, :BéjTFP,-,—i— YeiStriving;,_; + 86 Xit + Kg; + €y (2.6)

Which ‘start’, ‘stop’, ‘continuity’, ‘fluctuation-down’, ‘fluctuation-up’, and ‘striving’
are six statuses of export transition as described in Section 3.2.2. In equations (2.1) to
(2.6), the participation decision does not depend on exporting history if the sunk cost
is not high in exporting. The truth exists if ys is equal to zero or not. Equations (2.1)
to (2.6) are estimated for twelve manufacturing sectors.

4, Empirical results
4.1. Statistical analysis

The description of the variables in models (2.1)—(2.6) is presented in Table 3 to
compare several firm characteristics and TFP among six groups of export transitions.
In general, exporting firms in any export status, namely start, stop, continuity, fluctu-
ation-down, fluctuation-up, and striving, have a higher level of TFP, value-added per
employment, total capital per employment, wages, and higher number of employees
than never-exporting ones. In addition, firms leaving export still have higher levels of
TFP, value-added per employment, total wages, and a higher number of labourers
than firms having just started to export.

Regarding firms that fluctuated from exporting, fluctuated-up firms in exporting
have higher TFP levels, value-added per employment, total wages, and the number of
employees than down-fluctuated firms. Finally, striving firms do not consistently out-
perform fluctuated firms at the TFP level, especially in the long run. However, in
terms of value-added per employment, total capital per employment, total capital per
employment, wages, and the number of employments, striving firms outperform fluc-
tuated firms in the medium and long runs.

4.2. Estimation results and discussions

Table 4 presents the estimation results of the influence of TFP on export transition
by manufacturing sectors, namely (1) the food sector, (2) textiles, (3) wearing apparel
and (4) leather. Arellano-Bond (A.B.) tests indicate that the high levels of autocorrel-
ation have been solved in most cases, except for the export continuity in the short
run and fluctuation-up in the two-year transition (food sector); the export continuity
in the short-run (textiles); the export continuity in the short-run (wearing apparel);
the export continuity in the short run; stop, continuity, fluctuation-up in the
medium-run (leather sector). In addition, Hansen | statistics prove the validity of
instrument variables in most cases, except for the export striving in four- and five-
year transitions (food sector), the export continuity in four-year transition (textiles),
the export started in three- and four-year transitions (wearing apparel sector), and
the export start, export continuity in two-year transition (leather sector). Thus, we
focus our discussions on the relevant results only.

The estimation results in Table 4 for the food sector show that TFPs are insignifi-
cant in all scenarios, implying that the self-selection hypothesis is not supported. The
estimated coefficients on the lagged ‘start’ are statistically significant and negative in
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short- and long runs. The results indicate that the sunk cost of the export market
entry influences the firms’ exporting decisions and thus plays a burden. The sunk
cost hypothesis is supported as the lagged coefficient of ‘stop’ has a significantly nega-
tive sign in the long-run transition. Finally, export fluctuation negatively affects the
current transition status, but no effect exists in ‘striving’ to export.

Regarding textiles, the results in Table 4 prove that TFPs are not statistically sig-
nificant, implying that TFP is not a determining factor of export decision for this sec-
tor, except for the case of the export striving, which is significant at a 1 per cent level
and has a negative sign. The results probably suggest that, in the case of the
Vietnamese textile sector, exporting firms have a high comparative advantage
((Gabagambi, 2013), (T.-N. Le & Wang, 2017)). Thus more elevated levels of TFP
may induce firms to strive less to export. The estimated coefficients on the lagged
export start are statistically significant and negative in the short- and long runs,
implying that the retrospective cost from the export participation burdens the firms’
operation. The sunk cost hypothesis also stood in the lagged coefficient of ‘stop’ with
a significantly negative sign in the medium-run transition. However, persistence in
export has a significant and positive effect on the current exporting decision in the
case of the long run. Finally, exporting fluctuations adversely affect the recent export
transition, whereas the positive impact of the lagged export striving is found in the
long run.

Concerning the wearing apparel sector, Table 4 proves that TFPs are not statistic-
ally significant, implying that TFP does not affect the export decision by firms, except
for the two significantly negative cases of the export continuity at a three-year transi-
tion and the export striving at a four-year transition. As in the case of the textile sec-
tor, Vietnam is believed to have a high comparative advantage in the wearing apparel
sector with low-cost labour and imported materials (Dao et al., 2021), and thus
exporting firms may have less incentive to strike more for export once they have a
strong stand in the international market. The estimated coefficient on the lagged
export start has a significantly negative sign in the long-run perspective. The sunk
cost of being a rival in the export market does affect the firms export intensity.
However, persistence in export has a significant and positive effect on the current
exporting decision in the case of the medium run. Finally, exporting fluctuations
negatively affect the recent export transition, whereas the positive impact of the
lagged export striving is observed in the long run.

The estimation results for leather products in Table 4 also prove that TFPs are not
statistically significant, except for the cases of the export stop in the two-year transi-
tion and the export continuity in the three-year change, which are harmful and sig-
nificant at a 1 per cent level. In addition, exporting fluctuations negatively influence
the current export transition, whereas the lagged export striving has a positive effect
in the long run.

Table 5 presents the estimation results of sectors such as (1) wood, (2) papers, (3)
printing, and (4) chemicals. The Arellano-Bond (A.B.) tests indicate that the high lev-
els of autocorrelation have been solved in most cases, except for the export continuity
in the short run, the stop and the continuity in the three-year transition, the fluctu-
ation-up in four- and five-year transitions (wood sector), the export continuity in the
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short run, the start and the striving in the medium-run (paper sector), the export
fluctuation-up in the long run (printing sector), and the export continuity in the
short run, the start in the long-run (chemicals sector). Moreover, Hansen ] statistics
prove the validity of instrument variables in most cases, except for the export striving
in four- and five-year transitions (wood sector) and the export continuity in the
long-run evolution (chemicals sector). Thus, we only discuss relevant results where
the mentioned tests are favourable.

TFPs are insignificant in all scenarios regarding the wood sector, implying that the
self-selection hypothesis is not supported. The main explanation is that wood is
labour-intensive, and most export is raw materials (Putzel et al., 2012). The lagged
exporting start has a significantly negative sign in the short- and long-run perspec-
tives. The sunk cost of entering the export market influences the firms’ decisions.
The sunk cost hypothesis also stayed in the lagged coefficient of ‘stop’ with a signifi-
cantly negative sign in the short-run transition. However, persistence in export has a
significant and positive effect on the current exporting decision in the case of the
medium run. Finally, export fluctuations negatively affect the mid- and long-run
export transitions, whereas striving to export is the only long-term effect.

TFPs are not statistically significant for paper products, implying that TFP is not
an essential factor in the export decision. The lagged export start has a significantly
negative sign in the medium-run perspective. The sunk cost of international trade
influences the firms’ exporting decisions and also plays a burden. The sunk cost
hypothesis is reinforced in the lagged coefficient of ‘stop’ with a significantly negative
sign in the short-run transition. However, persistence in export has a significant and
positive effect on the current exporting decision in the case of both medium and long
runs. Finally, exporting fluctuations negatively affect the medium- and long-run
export transition, whereas the lagged striving to export has a positive effect in the
long run.

Regarding the printing sector, TFPs are also not statistically significant, playing no
role in the export decision in the study sample. The lagged export start is significantly
negative in the short-run perspective, and the sunk cost of international economic
integration negatively influences the firms’ export decisions. The sunk cost hypothesis
is also maintained in the lagged coefficient of ‘stop’ with significantly negative signs
in the short- and long-run transitions. However, persistence in export has a signifi-
cant and positive effect on the current exporting decision in all spectrums. Finally,
export fluctuation negatively affects the long-run export transition, whereas the posi-
tive impact of lagged ‘striving’ to export is observed in the long run.

In the chemicals sector, TFPs are also not statistically significant. The lagged
export start has a significantly negative sign in the short-run perspective. The sunk
cost of competing in the export market negatively influences the firms’ decisions. The
sunk cost hypothesis is also sustained in the lagged coefficient of ‘stop’ with signifi-
cantly negative signs in the short- and medium-run transitions. Finally, export fluctu-
ation negatively affects the long-run export transition, whereas we observe the
positive effect of lagged ‘striving’ to export in the long run.

Table 6 presents the estimation results in the field of (1) rubber, (2) fabricated
metal, (3) electrical equipment, and (4) furniture. Arellano-Bond tests indicate that
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the high levels of autocorrelation are solved in most cases, except for the export con-
tinuity in the short run, export stop in medium-run transition (rubber sector); the
export stop and ‘continuity in the short run; continuity, fluctuations in a three-year
transaction; fluctuation-up, striving in a four-year trade (fabricated metal sector); the
export continuity in the short run and three-year commerce; striving in the long run
(electrical equipment sector); the export continuity in the short run; start in the
three-year transition; striving in the four-year transition (furniture sector). Moreover,
Hansen ] statistics prove the validity of instrument variables in most cases, except for
the export start and continuity in respective four- and five-year transitions (rubber
sector) and the export continuity in four-year transition (fabricated metal sector).
Thus, we only discuss relevant results strengthened by the favourably mentioned
tests.

Regarding the rubber sector, the estimated coefficient on TFP is not significant in
most scenarios, except for the case of the export continuity in a four-year transition,
implying that the self-selection hypothesis is supported in this case. Understandably,
latex processing is mainly labour-intensive, rubber product manufacturing requires
much higher technology than raw material processing, and Vietnam exports up to
80% of natural rubber production (Tran et al., 2018). The lagged export start has a
significantly negative sign in the short- and long-run perspectives. The sunk cost of
competing with other businesses in the world market adversely affects the firms’
export decisions. The sunk cost hypothesis is also borne in the lagged coefficients of
‘stop’ with a significantly negative sign in the short-, medium- and long-run transi-
tions. Finally, exporting fluctuations negatively affect the medium- and long-run
export transitions, whereas no effect exists in ‘striving’ to export.

TFPs are not statistically significant in all equations with robust test results con-
cerning the fabricated metal sector. The coefficient of the lagged export start is sig-
nificantly negative in the long-run perspective, and the export sunk cost negatively
endures the firms’” exporting decision. Persistence in export has a significantly positive
effect on exporting decisions in the case of the long run. Finally, exporting fluctua-
tions negatively affect the long-run export transition, whereas the positive impact of
the lagged export striving exists in the long run.

Concerning the electrical equipment, TFPs are not statistically significant, implying
that productivity is not a source of export decision, except for the case of the export
striving in a four-year transition, which is positively significant at a 1 per cent level.
One explanation is that although the electrical equipment sector is said to be an
export-oriented industry, the sector is characterised by labour intensity in the assem-
bly of components and final products, and thus, it is accompanied by low technology
(Goto & Arai, 2017). The sunk cost hypothesis is held in the lagged of ‘start’ for the
short- and long-run perspectives and the lagged coefficient of ‘stop’ in the short-run
transition. Persistence in export has no significant effect on exporting decisions in all
cases. Finally, exporting fluctuations negatively affect the three-year and long-run
export transitions, whereas the positive impact of lagged ‘striving’ to export is con-
firmed in the long run.

TFPs are not statistically significant in the furniture sector in all cases, implying
that productivity does not affect the export decision in our sample. It is proven that
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the furniture sector in Vietnam. However, it has grown in export turnover and still
faces many weaknesses in terms of size, cooperation, innovation and technology, and
skilled labourers that may hide productivity (Huynh (2017); Hoang et al. (2015)). The
lagged export start has a significantly negative sign in the short-run perspective. The
export sunk cost bears a burden. The sunk cost hypothesis is also tolerated in the
lagged coefficient of ‘stop” with significantly negative signs in the short- and long-run
transitions. Such sunk costs can be evident from the relatively high production costs,
such as the cost of forest certification (Maraseni, Hoang, Cockfield, Vu, & Tran,
2017) in applying advanced technology (Huynh, 2017). However, persistence in
export has a significantly positive effect on export decisions in the case of both
medium- and long-run perspectives. Finally, exporting fluctuations negatively affect
the medium- and long-run export transition, whereas the positive association of the
lagged export striving is identified in the long run.

5. Conclusions and implications

In recent years, the relationship between total factor productivity and firms’ exports
has regained considerable interest in scientific communities and policy-makers, espe-
cially in increasing globalisation, regional integration, and trade war. This article
examines the impact of total factor productivity on export transitions using a repre-
sentative sample of Vietnamese manufacturing firms. The current paper estimates
firms’ TFP with the AFC procedure. We distinguish different types of export transi-
tions, namely export start, export stop, export continuity, export fluctuation, and
export striving, and various stages of export transition, namely the short-run (or two-
year transition), the medium-run (three- and four-year transitions), and the long-run
(five-year transition). The impact of total factor productivity on export transitions is
estimated using GMM estimation to control endogeneity and unobserved time-invari-
ant specific components.

Our results indicate that the effects of productivity on export are heterogeneous
depending on specific manufacturing sectors, specific types of export transition, and
specific phases of export transition and that productivity does not necessarily lead to
export decisions. Our results support the selection mechanism described in recent
theoretical models of international trade with heterogeneous firms. We do not find
evidence that productivity growth leads to exporting decisions in twelve manufactur-
ing sectors. However, regarding export exit, higher productivity decreases the prob-
ability of stopping export in the leather sector in the short run. We find that
productivity growth reduces the likelihood of export persistence in the wearing
apparel sector (in the medium-term with a three-year transition) and leather products
(in the medium-term with a three-year change).

Nevertheless, a positive influence is found in wood products (in the medium term
with a three-year transition), rubber products (in the medium term with a four-year
change), and fabricated metal products (in the short time with a two-year transition).
We do not find any evidence that productivity can affect export fluctuations regard-
ing export fluctuations. For export striving, productivity does not strengthen export
efforts in textiles (in the medium-term with a three-year transition), wearing apparel
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(in the medium-term with a three-year change), and electrical equipment (in the
medium-term with a three-year transition).

Our results also reveal strong evidence of favourable sunk cost in the case of long-
run export striving in nearly all sectors, except for the food sector. The reasonable
sunk cost is also found for the possibility of export continuity in textiles (in the long-
term), wearing apparel (in the medium-term with a three-year transition); leather
products (in the medium-term with three-year transition); wood products (in the
medium-term with four-year transition); paper products (in the medium- and long-
terms); printing (in the short-, medium-, and long-term); fabricated metal products
(in medium-term with four-year and long-term); and furniture (in both medium-
and long-term).

Unlike previous studies, our results find a negative effect of sunk cost in some
manufacturing sectors, mainly relating to export types of ‘start’, ‘stop’, ‘fluctuation-
down’, and ‘fluctuation-up’. More specifically, the negative sunk cost exists for export
‘start’ in the food sector (in the short- and long-term), textiles (in the short- and
long-term), wearing apparel (in the long-term), wood sector (in the short- and long-
term), paper products (in the medium-term with four-year transition), printing (in
the short-term), chemicals products (in the short-term), rubber products (in the
short- and long-term), fabricated metal products (in the short- and long-term), elec-
trical equipment (in the short- and long-term), and furniture (in the short-term). The
negative sunk cost is also found for export ‘stop” in food products (in the short-
term), textiles (in the medium-term with a four-year transition), leather products (in
the short-, medium-, and long-term), wood products (in the short-term), paper prod-
ucts (in the short-term), printing (in the short- and long-term), chemicals products
(in the short- and medium-term), rubber products (in the short-, medium, and long-
term), electrical equipment (in the short-term), and furniture (in the short- and long-
term). The negative sunk cost exists for ‘fluctuation-down’ or “fluctuation-up’ in food
products (in the medium- and long-terms); textiles (in the medium- and long-terms);
wearing apparel (in the medium- and long-terms); leather products (in the medium-
and long-terms); wood products (in the medium- and long-terms); paper products
(in the medium- and long-terms); printing (in the long-term); chemicals and chem-
ical products (in the long-term); rubber products (in the medium- and long-terms);
fabricated metal products (in the long-term); electrical equipment (in the medium-
and long-terms); and furniture (in the medium- and long-terms).

These findings show that policy-makers in developing countries should create
more dynamic comparative advantages than traditional advantages, such as abundant
natural resources and cheap labour. Creating a favourable environment for new
exporters should reduce sunk costs. In addition, it appears more convincing that the
trade and economic policies should focus on productivity enhancement that helps
firms enter the international market and will, in turn, increase the likelihood of sur-
vival of domestic firms in the highly competitive global markets.

The paper bears some limitations. First, the article covers six years, and it is essen-
tial to note that 2010-2015 represents a part of the global recovery from the Great
Recession of 2008 to 2009. Thus, careful generalisation from the empirical results
must be taken. Second, export transitions may be deeply affected by market demand
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and trade barriers, which are not sufficiently mentioned in the current paper due to
the lack of data. Third, some policy implications may be hidden by the export of
high-tech products that call for more explorations in the future.
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