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Abstract

Innovation has long been considered an important factor for creathgaintaining the
competitiveness of nations and firms. The relationship between innovatioexporting

has been investigated for many countries. However, there isi@paf research in
Vietnam with respect to this issue. In this paper we examinghahennovation

performed by Vietham’s small and medium enterprises (SMigrees their exporting
likelihood. Using the recently released Vietham Small and Medumerprise Survey
2005, we find that innovation as measured directly by ‘new productsy groduction

process’ and ‘improvement of existing products’ are important detants of exports
by Viethamese SMEs.
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1. Introduction

Vietnam's development strategy aims to achieve an effectivaosuc growth. Its
success depends to a large degree on the development of the protate vgeich
consists mainly of SMEs. In the face\dktnam's integration into the world market and
particularly the country's scheduled entry into the WTO by the end of 2006, theeB#Es
having a great opportunity to expand by exporting to other marBet at the same time
they are also facing tough competition at their door step.

During the last twenty year of economic reform, export has beénvimg force of
Vietnam economic growth. The major problem is that the Vietham@sate sector and
small and medium enterprises in particular, is not yet sufigjeompetitive. As a result,
most companies cannot yet withstand the competitive pressure ingstifom
liberalization and the opening to the world market not to mention #mxgdo the world
market. In order to maintain the economic growth, somehow Vietnan\Ss Bust be
able to compete in the export market.

The key question facing policy makers is how to improve the cotivesiess of
Vietham’s SMEs. Among the many initiativeBeing proposed to improve the
competitiveness of Vietham’s SMEs, innovation policy has attolaateention not only
from policy makers, but also from researchers and the businessucdyrimnovation in
SMEs has also been given special emphasis in a recent dedanatiianoi by APEC
ministers! Examples of concrete activities to improve the competitivenessighr
innovation of Vietham SMEs can be found in the websdk Vietham Ministry of
Science and Technologit{p://www.most.gov.v)y Ministry of Planning and Investment
(http://www.mpi.gov.vn) and Vietnam Competitiveness Initiative (http:Muwwmci.org.
These initiatives are based on the assumption that innovation can afferm’s
competitiveness and hence export status by increasing productindyréducing costs)
and by developing new goods for international mafket.

The relationship between innovation and export performance is often rédartie of
paramount importance to an economy and has long been investigated jy man
researchers around the world (e.g. Narula and Wakelin, 1998, Greenhalgh, 1990;

! See The Hanoi Declaration on Strengthening SME Comipetiess for Trade and Investrhen
http://www.apec.org/apec/ministerial_statementdtaed ministerial/small___medium_enterprises/2006
small_and_medium.html

2 This can be analyzed in the context of firms tt@npete in markets with differentiated productsmii
sell lowquality goods in domestic markets, but if they wamtsell abroad then they must upgrade
technologies to produce higfuality goods.
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Verspagen and Wakelin, 1997; Montobbio and Rampa, 2005 and DiPietro and Anoruo,
2006). However, in Vietnam, virtually, there is no research on th&orelaetween
innovation and export in general and for SMEs in particular. Given theitpaof
research and the active innovation initiatives being implemented, raadiate research

into this issue is called for.

In this paper, we investigate the causation of innovation on export tistngewly
released data set, the Vietnam Small and Medium EnterpriseySA005. There are
several important features of this dataset. First, this datdlesvs us to distinguish
between (i) product innovation; (ii) process innovation and (iii) modiboat
improvement of existing product. As indicated in the review se¢tedow, most of the
previous studies did not distinguish between types of innovation, partycule
incremental innovation of modifying existing product. Second, with ddta®rmation

about the firms, we are able to find various instruments to deal the potential
endogeneity problem of innovation. Using both the instrumental approach and the
bivariate probit model, we find that innovation is an important determinant of export.

This paper is structured as follow. We briefly describe thegdn of SMEs in Vietnam
in the next Section. Section 3 reviews the literature whilacsedt describes the data
used. The empirical approaches are in Section 5. The estimatidts i@® reported in
Section 6. Section 5 concludes.

2. The development of SMEs in Vietnam

Doi moi (Renovation) was officially carried out since 1986, marks theitramsrom a
centrally planned economy to a market economy of Vietham. Sinoe Wetnam has
been under pressure to reduce the size of the-stated sector. In this process, the
private sector has emerged. As a result, small and meslaed enterprises (SMEs) have
emerged as a dynamic force in the development of the Vietnagasesemy since the
launching of theloi moi(Hansen, 2005).

Table 1 presents a breakdown of Viethamese SMEs by ownersagooator the period

of 20002004. The first row shows the total number of SMEs. . The data {editaat,
after a period of 5 years up to 2004, the numbers of SMEs are morédhlle with the
average growth rate is about 25% per year. In the last three mowder of SMEs is
computed as a share of each ownership type on total. The ownerabtpretof SMEs
indicates that most of SMEs are rstiate owned. The number of SMEs in state sector
decreased due to the progress of privatization. In 2000, there wasflst@eoowned
SMEs versus only 3% in foreign owned one. In 2004, the shares of $MEsse two
sectors are equal (3%).
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Table 1. Number and ownership structure of Viethamese SMESZIRD

Year 2000 2001 2002 2003 2004

Total 39,897 49,062 59,831 68,687 88,222
Ownership structure
State owned enterprise 11% 8% 6% 5% 3%
Nonstate enterprise 86% 89% 91% 92% 94%
Foreign investment enterprise 3% 3% 3% 3% 3%

Source Authors' calculation based on Enterprise Census 22004 of GSO of Vietnam.

Table 2 presents the share of SMEs on total number of firmsetnarm. The first row

shows the share of total SMEs on total firms. The data showalthast 95% of the total
of existing firms in Vietnam is SMEs. Breakdown in to typeowinership, the last three
rows indicate the share of SMEs in each ownership sector. Thesfahat SMEs

constitute an overwhelming share of private sector in Viet Nam \99P&re of SMEs in

foreign owned firms (joint venture or 100% foreign owned one) are gligbtirease but
still more than three quarters of the firms in that sec@tiare of statewned SMEs

decreasedue to privatization.

Table 2. Share of Viethamese SMEs in total firms by type of ownership

Year 2000 2001 2002 2003 2004

Total 94% 95% 95% 95% 96%
Ownership structure
State owned enterprise 73% 70% 68% 65% 64%
Nonstate enterprise 99% 99% 98% 98% 99%

Foreign investment enterprise ~ 80% 82% 78% 76% 77%

Source:Author’s elaboration based on Enterprise Census-200d of GSO of Vietnam.

Table 3 present the sectoral structural change of VietnamMEs 8uring the last five
years. The data shows that most of structural changes occurred 2@BOWithin the
agriculture/fishing and services sectors. The number of SMEs ngpikiagriculture and
fishing remarkably decreased during the last five years. thess1% SMEs is remaining
in agriculture, almost halved (compared to about 2% in 2000). Share of iBNEsing
is just above 1.5% (more than 6% in 2000). In contrast to agriculhgrdéishing, more
SMEs engage in services sector (about 20% in 2004 vs. 15.4% in 2000).
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Table 3. Sectoral structure of Viethamese SMEs

Sector Ye 2000 2001 2002 2003 2004
Total (100%) 39,897 49,062 59,831 68,687 88,222
Agriculture and forestry 1.96% 1.48% 1.32% 1.15% 0.99%
Fishing 6.14% 5.21% 2.44% 2.13% 1.53%
Mining and quarrying 0.86% 1.16% 1.60% 1.39% 1.27%
Manufacturing 22.93% 22.38% 25.08% 21.84% 20.90%
Electricity, gas and water supply 0.25% 0.27% 0.39% 0.34% 1.65%
Construction 8.89% 10.54% 15.18% 13.22% 13.23%
Trade 43.48% 41.81% 47.10% 41.03% 40.66%
Services 15.48% 17.15% 6.90% 18.91% 19.79%

Source:Author’s elaboration based on Enterprise Census-200d4 of GSO of Vietnam.

The performance of SMEs can be observed though the statstaterand foreign owned
sectors. Regarding the GDP contribution, according to CIEM (2005), in 2208 sf
state sectors in GDP at current prices has almost theasaiheas in 2000 (38.42% vs.
38.52% respectively). Nesate sector contribution to GDP reduced from 48.2 in 2000 to
46.03% in 2005. As a result, foreign invested sector contribution increased (1i5.89%
2005 vs. 13.27% in 2000). CIEM (2005) also reported the investment behaviour by
ownership. Interestingly, share of nstate sector investment remarkably increased
which is 32.2% in total 2005 investment vs. 22.6% in 2000. It implies that thateori
sector, or SMEs, now is paying more attention in investment into gmeduction.
Hansen (2006) studied the determinants of growth and survival of SM&adg which
was based on a panel data of Viethamese SMEs from2@31) shows that innovation
has positive and significant effect on survival of SMEs.

The potential and significance of the SMEector stand in contrast to the lack of detailed
understanding of the determinants of firm’s export and innovation pexfaen in
Vietnam. Given the lack of research on innovation being implement®@etnam, an
immediate research into this issue is called for.
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3. Innovation and export performance: A review®

At the macrolevel, international trade models developed by Vefh@86), Krugman
(1979), among others suggest that innovation is the driving force behindseXpoa
pioneering work, Krugman (1979) argues that the causation ran from innovation to export
As developing countries imitate the innovative products exported fromlopede
countries, they will later be able to export these matured prodEots developed
countries, they have to innovate to keep up their export and income. Meanmtlye
Grossman and Helpman (1991, 1995) in their monopolistic model show that demand
shift factors (technological innovation) could shift a country exporhadel curve
outwards.

At the firm level, it has been argued that innovating firms hagentives to expand into
other markets so as to earn higher returns from their ineast(eece, 1986). Through
innovation the innovating firms will obtain and sustain its competdtkeantage not only
in the domestic market but also to enter the global market. There®®rcan expect a
positive linkage from innovation to export.

At the marco level, there are ample evidence of the linkageebata country’s export
performance and its innovation activities (Greenhalgh, 1990; VerspagkiwWakelin,
1997; Narula and Wakelin, 1998; Lebrdesma, 2005). For example, Montobbio and
Rampa (2005) study the issue of the relationship between technologiftamance and
export growth during 1985-98 for nine large developing countries and 25rprand
secondary sectors. Using structure decomposition analysis, itlieyh&t technological
advancements partly explain export performance in a way thah#raateristics of the
specific technological and learning processes affect the ioredaip between
technological investments, innovation, and export market gains accordirtheto
technological intensity of sectors. At sectoral level, technadbgactivity generates
export gains (i) in higitech sectors if a country expands its innovative activities in
industries with increasing levels of technological opportunitie$; iii mediumtech
sectors if the countries moving out of low opportunity sectors; andir(ilow-tech
sectors if it is specialized, in the initial year, in sectorth a greater growth of their
world share.

% There is a large body of research concerning ekaionship between export and productivity. Altgbu
productivity and innovation are closely related, @enot attempt to review the literature betweepogix
and productivity here. We only review studies thapleitly examines innovation (measured directlyims
our paper or through some other proxies such as R&Dities/expenditure or patent counts). Fornaens
of this literature, see Wagner (2005).
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DiPietro and Anoruo (2006) try to examine the influence country’sigesattivity on
the value of its exports using data of 59 countries for the year ak60 trom the World
Economic Forum. By using cressuntry regressions of exports on creativity and its four
constituent parts namely creativity, innovation, technology, technolamsfer, and
business startups, they find that the results support to the hypothatisreativity
matters for the value of a country’s exports. Every one of tredicity indexes has the
expected positive sign and statistically significant at 109éller better. Regarding the
influence on total value of export, the impact range falls from:06%he crossountry
variation explained by technology transfer to 32% by innovation. On ffeetse of
creativity indexes on higtech exports, the individual creativity indexes explain
significant amount of 30% the cressuntry variation.

In contrast, at the firm/plant level, the empirical evidence isantlusive. A number of
authors have reported a positive and significant impact of innovationxparte
performance. Hirsch and Bijaoui (1985) in their study of Israein ffound that
innovative firms are more likely to have export activities dmat the number of R&D
employees has a positive and significant effect on their egpostth. Smith et al (2002)
also found R&D is important for being an exporting firm. In theurdgt for the UK,
Harris and Li (2006) report that R&D plays an important role fond to overcome
barriers to internationalisation, but conditional on having entered erpokets R&D
does not increase export intensity. Similar results are repbytédizcelik and Taymar,
(2004); Barber and Alegre (2007Pzcelik and Taymar (2004) study the export
performance of Turkish firms working on manufacturing industriegigJthe innovation
database of about 4000 firms, they estimates export intensity dependsious firm
characteristic variables. Innovation activity and R&D intensiy found to influence
export performance. RPRBarber and Alegre (2007) also show a significant link between
innovation and export intensity when examining data of 121 firms inFiesch
biotechnology industry. The link is seems to be amplified when they theusstudy
only on sciencdased industry such as biotechnolog¥hao and Li (1997) test the
influence of R&D on export propensity by using data of 1,743 Chineses fin 39
manufacturing sectors. The results show that innovating firms ligier probability to
select themselves entering to the international market th@maoninnovator. R&D
intensity is positively associated with export performance amelation is reciprocal.
Firms spend 1% in R&D have an induced level of 11% increase in exparthg Their
results suggest high R&D investment may be necessary for tirmgercome barriers to
entry into foreign markets. Wakelin (1998) also shares the sam&s@mcwith Zhao
and Li, that innovating firms are less likely to become expotteas norinnovating
firms but large innovating firms are most likely exporters.
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Basile (2001), when examining the behavior of Italian manufacturing firntsitie same
answer with others. Applying the Probit model for the probabilitgxgdorting, he find
that “firms that introduce product and/or process innovations either thraiQhaBtivity
or through investments in new capital equipment are more likedxport”. Moreover,
the results also show the export intensity of innovating firtnigher than that of nen
innovating firm.

On the other hand, some contradicting results are also reportedliterthieire. Wakelin
(1998) finds that innovating firms are less likely to become exporters thammmrating
firms but large innovating firms are most likely exporters. Setudies even report that
the association between innovation and export is insignificant (Lefeval. 1998, and
Starlacchini 2001). More recently, Alvarez (2007) analyzes the detante of export
performance for Chilean manufacturing plants. By distinguishingd®t firms as nen
exporters, sporadic exporters, and permanent exporters, he found thzdt firm
characteristics such as productivity, skill intensity, size amticg@ant of foreign capital
increase the probability of being [permanent/sporadic] exporter. Haowhe factors that
determine success in the exporting process are neither labas skill TFP and
technological innovation. Labor skill and TFP are found positively agsdciaith
exporting, but this factors’ effect on probability of being susfidly in export
performance is negligible. Technological innovation is measuseceXpenditure in
license. Alvarez’s proxy for technological is that more technoédgnnovation plays
insignificant role in enabling firm to enter international mérkeoreover, its impact on
the firms’ export performance rather negative but not signifiddist explanation is also
an answer for our question above on comparative advantage “technologamadtion is
not a source of comparative advantage in a developing country like Chile” (Alvarez, 2007,
p. 384).

A problem inherent in establishing the causal direction between inapvatid export.
As pointed out by Lachenmaie and Wdl3mann (2006) most of the previolessdaitkd
to deal with the problem of endogeneity between innovation and expedrab recent
studies have attempted to deal with the problem of endogeneitgidygliachenmaie
and Wo6Bmann 2006, Smith et al 2002, Kleinknecht and Oostendorp Z2Z0Q6).
endogeneity is due to the fact that (i) competition on the interrtimarkets would
force exporting firms to innovate to remain competitive and (ii)etkgorting firms may
‘learn by exporting’ as they are exposed to a richer source ofl&dge; expertise and
technology that is often not available in the home mafketeral approaches could be
used to handle the endogeneity of innovation. Smith et al (2002), amkideht and
Oostendorp (2006) adopt the simultaneous equation approach while Lachenmaie and
WoRmann (2006) use the instrumental variable approach. Most recentker Bawl
Egger (2007) use the propensity score matching approach. The conclesiothése

8
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studies is that after taking into account the endogeneity, igssu@vation measured by
R&D (Kleinknecht and Oostendorp 2006) or directly observed (Lachenmaie and
Wolmann 2006, and Becker and Egger 2007) is found to be important determinant of
export.

Before we move on to the next section, it is worth noting thatt ofahe studies only
deal with product innovation with the exception of Lachenmaie and Wafi{Z006)
and Becker and Egger (2007). These authors distinguish product innovation dceaspr
innovation.

4. Data and descriptive statistics

We use the Vietnam Small and Medium Enterprise Survey conduct2dOm (SME

2005). The Small and Medium Scale Enterprise (SME) Survey in Viethasi been
conducted since 1991. The survey has been conducted four times in 1991, 1997, 2002
and 2005 by the Ministry of Labor, Invalid and Social Affairs (MOA) and the
Stockholm School of Economic#lthough attempts have been made to make it possible
for researchers to construct a panel data, in our study we usehenB005 wave as
previous waves do not contain the necessary innovation information for our ptirpose.

A number of previous studies have used R&D expenditure as indirecuresasf
innovation (Basile 2001, Kleinknecht and Oostendorp 2006, Zhao and Li 1997). This can
be considered as a limitation as the R&D expenditures can caplyrpart of the inputs

in the innovation black box. More and preferred measures of innovation would be explicit
information of innovation. Several previous studies have used such exm@asunes of
innovation (Wakeline 1998, Roper and Love 2002, Cassiman and MaRo®2004,
Lachenmaie and Wo6lmann 2008).Vietnam, the survey is the only source of data that
contains innovation information for enterprises in general and SMiarticular. One of

the useful and interesting feature of the survey is that variousunesaof innovation are
available. The survey distinguishes between whether the firm inedduew products,
improved existing products and introduced new production process/new technology.
These are the measures of innovation we used in this paper. Compidrgaewious
studies which mainly focused on new product innovation (with the exception of
Lachenmaie and W6Rmann (2006) and Becker and Egger (2007), we contrithge to t
literature by exploring the impacts of process innovation and prodyecbvwement on
export behaviour of SMEs.

* In particular, the SME2002 does not distinguistween product versus process innovation.

9
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As discussed below, one of the approach we used in this paper Ii§ dgmproach.
Several potential instruments can be identified in the data an@utdelescribed in Table
3. They are the number of skilled workers in the labour force, investstetegy,
perception of firm’s owner with respect to the importance citey skilled workers in
starting up new project, and training.

5. Modelling the impacts of innovations on export

Following Robert and Tybout (1997) and Bernard and Jensen (1999), we asdunhe tha
decision to export is made by rational and profit maximising.fifrthe expected profit
of exporting is greater than not exporting the firm will export its products.

Our basic export model is as follow:
Export =B, + B', X +0,Innovation + ¢ (1)

where Export is an indicator taking value of 1 if firmis exporter and O otherwise,
Innovation is a vector of innovation measure (new products, new piaauct
process/technology, or improvement of existing products), X is anrwebich includes
firm’s characteristics such as firm size, turnover, capitgnsity, regional dummies,
sector dummies and owner/manager characteristics, igrah error term.

As discussed above, the relationship between innovation and export igiggte
endogenous. Hence, direct estimation of the equation (1) above usingrédmitinodel

without taking the endogeneity into account will lead to a biastahae of the causal

effect of innovation on export. This is because the innovation measuydsencarrelated

with the error terre. Two common approaches have been used in the literature to deal
with the endogeneity of innovation on export, namely the instrumentabia (V)
approach (Lachenmaie and W6limann 2006) and simultaneous equation approach (Smith
et al 2002).

The basic idea of the IV approach is to find variables that g@yhcorrelated with
innovation but not withthe error termg, in the Export equation (1) above. Usually
another regression equation is specifiedroovationas follow:

Innovation =y'Z +¢ (2

where the vector Z will includes the instrumental variablés fitted value of innovation
obtained after estimating equation (2) will serve as the instrument in equigtion (

Following Lachenmaie and Wémann (2D@6 adopt the IV approach to handle the
problem of endogeneity between export and innovation, using variation in innovations
that is credibly exogenous to exports. In the first stggriation (2), they include

10
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‘innovation impulses’ that they argued to be exogenous to export and théreugeed
value of innovation in the equation (1) above.

The difficult part of the IV approach is to identify appropriaterunsients as the problem

of weak instrument is wetlocumented. Fortunately, in our data, there are several
potential instruments. They are the number of employees haviregeatiducation, the
awareness of the owners/managers regarding the difficultyckint skilled workers,
and most importantly, the investment strategy of the enterpigesbelieve that the
investment strategy of the enterprise, perception toward skilbekens and the number

of skilled employees will be important determinants for innovation but not for export.

In addition to the IV approach, we also follow Smith et al (2002) ézigpexport and
innovation in a system of equations to disentangle the determinatierpofts in an
export equation from the determination of innovation in an innovation equaition.
particular, we estimate the following model

Y'=B' X, +¢, Y1 =1iffirmiis an exporter, elsé; = 0 3)
and
', =B, X, +¢, Y, =1iffirmiis an innovator, els¥, = 0 4)

Y, and Y, are export and innovation indicators respectively. The covariancieof t
residuals in the above two equation is given by Cav, €2 ) =p where the residuals are
standard residuals with zero means and a variance equal D& the fact that both
Y. and Y, are binary variable, a bivariate probit model would be appropriateecHaic
our paper, we use the maximum likelihood estimation to estirhat@tiove bivariate
probit model. (Green 2000).

Ideally, the vectors X and X% should not be exactly the same for the purpose of
identification. This may cause some problem for researchersnbfyd@ctors that affect
export but not innovatiortHowever, as suggested by previous studies, we can rely on the
functional nonlinearity for identification purposes. At the very least, becatnse
approach has been used by previous studms could rely on notinearity for
identification.Smith et al. (2002) make several assumptions for identificationgral

In their model wage share, average salary, and financial solagacyssumed to affect
exports but not innovation (i.e. R§DFortunately, as discussed above, there are several
potential instruments available namely the number of employeesghawollege

11
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education, the awareness of the owners/managers regarding fheltgiféf lacking
skilled workers, and the investment strategy of the enterprises.

6. Estimation result

The estimation results for the relation between (i) new prodacivation and export; (ii)
new process innovation and export; and (iii) modification to existing pteduncl export
are reported in Tables 5, 6, and 7 respectively. In each of thewabteport three export
models: (i) simple probit model which does not deal with the endoge(igitty model
and (iii) Bivariate probit model.

We report both the export equation and the innovation equation. In the expdrbrequa
we include we include several control variables often found in theatlite such as
regional dummies, sectoral dummies, revenue, average wage, shage The key
variable of interest is the innovation variable. In the (i) tist-§tage innovation equation
for the IV model and (ii) the innovation equation for the bivariate prototel, we
include we include revenue turnover, the number of skill workers, naiof worker,
awareness of owner with respect to the importance of skilled vgoddd investment
strategy. Now, for ease of exposition, we discuss each model in turn.

6.1 New product innovation and export

In the simple probit modeltevenue (logrev04) and wage share (wageshare04) are
positive and statistically significant, indicating that reveand wage share increasing
the probability of being exporter. The variable average wage (Wwege) is
statistically significant but having negative sign, implyihg higher the cost of labour
the less likely the firm will export. This is quite inteiagt and consistent with the
situation of Vietnamese’s firms an8MEs in particular whosexports are labour
intensive. As a result, firms producing labour intensive products (highge share) will

be more likely to export while firms producing relatively cdpitatensive products
(higher average labour cost) will be less likely to export. proddttese results are of
similar magnitude and consistent across the IV model and the bivariatempoalat

As for the variable of interest, product innovation (newproduct) is found t@ be
statistically significant determinant of exporting. This impli#hat the more innovative
firms will be more likely to export. Taking into account the poténéiadogeneity
problem in the IV model and the bivariate model, the variable pradaovation is
found to be statistically significant. The magnitude of theredt from the IV model is
much higher than the simple probit model while the estimate fhrenbivariate model

® Smith et al (2002), that is we assume wage shadeawerage salary are important determinant in
innovation equation but not in the export equation.

12
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lies in between the simple probit and the IV models. As the bitegoi@bit model is the
most efficient model estimating the two equations simultaneously, preferred
specification is the bivariate model. The covariance (rhajss statistically significant,
and we reject the hypothesis that the covariance of the two t@mms is zero. This
indicates that studies that do not take into account the endogentityiohovation will

lead to biased estimate of the impact of innovation on export.

In the product innovation equation, we find that our instruments aretatitically
significant except the number of skilled workers (skillworkers).

6.2 New process innovation and export

For the process innovation we obtain similar results to product innov&erenue
(logrev04) and wage share (wageshare04) are positive and sthyisignificant while
average wage (wagemean04) is statistically significant bungawvegative sign. The
variable of interest, process innovation is of positive sign and alsstistdly significant.
In terms of the magnitude of the estimate, the same pattéonnd similar to product
innovation with the highest estimate from IV and lowest fromsihgple probit model.
As the preferred model, the estimate from the bivariate modeatedi that process
innovation is also increasing the likelihood of exporting. The covariahdbe error
terms is also significant statistically and the null hypathésat there is no correlation
between the two equations is rejected, indicating that we neelletonta account the
endogeneity problem again in the model for process innovation.

6.3 Modification to existing products and export

Similar to the product innovation and process innovation, we find simikkerpaof
results for the model of modification of existing products. The inmawvatariable is
found to be statistically significant in all three model. In theabate probit model,
however, the covariance parameter is not statistically significant.

The estimation results discussed above indicate that innovation igamipdeterminants
of the probability of exporting for Viethamese SMEs.

7. Conclusion

In this paper, we examine whether innovation causes export fongesaf Vietham’s
small and medium enterprises. We use three measures of innovatiosly maoduct
innovation, process innovation and modification of existing product. Previadgest
have only examined product and process innovation. Thus we add to therbtdoat
examining the impact of modification of existing products on exportegemploy both
the instrumental variable approach and the bivariate probit modele&l with the
endogeneity of innovation. Our results indicate that all three mesasfiinnovation are
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important determinants of exporting. We also find evidence of the eneibgeof
innovation. Previous studies which failed to take this endogeneity ¢gotuat may lead
to biased estimate of innovation.

14
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ilables (N=2738)

Variable Description Mean Std. Dev.
Dependent variable
EXPORT| 1 if exporter, O otherwise 0.06 0.25
Innovation
NEWPRODUCT| 1 if firm introduces new product(s), |0 0.41 0.49
otherwise
NEWPROCESS 1 if firm introduces new production 0.30 0.46
process, 0 otherwise
MODIPRODUCT | 1 if firm makes major improvements 0.60 0.49
of existing product(s) or changes
specification, 0 otherwise
Control variables
LOGREV04 | Log of firm’s revenue in 2004 12.95 1.71
WAGEMEANO4 | Ratio of total wage to number of 7862.55 | 12111.32
employees (Vietham Dong)
WAGESHAREO4| Ratio of total wage to firm’'s revenye 0.13 0.14
in 2004
Instruments
SKILLWORKERS | Number of skill workers 3.84 16.61
INV_CAPACITY | 1 if firm invests in their capacity, D 0.38 0.49
(investment strategy)) otherwise
INV_REPLACE| 1 if firm invests in replacing old 0.11 0.31
(investment strategy) equipment, 0 otherwise
INV_PRODUCTIVITY | 1 if firm invests in improving their 0.07 0.25
(investment strategy)) productivity, O otherwise
INV_QUALITY | 1 if firm invests in improving their 0.02 0.13
(investment strategy)) quality of output, O otherwise
INV_NEW | 1 if firm invests in producing new 0.02 0.15
(investment strategy)) output, O otherwise
INV_OTHER | 1 if firm’'s investment is for other 0.02 0.14
(investment strategy) purposes, 0 otherwise
LACKSKILLEDWORKER | 1 if firm's owner perceivedthe 0.30 0.46
importance of lacking skilled worke
in staring up new projects, 0 otherwise
TRAINING2 | 1 if firm normally trains its existing 0.06 0.23
workers or new workers, 0 otherwise
Location
HCM | 1 if firm located in Ho Chi Minh city 0.25 0.43
0 otherwise
HN | 1 if firm located in Hanoi city, ( 0.11 0.31
otherwise
HAIPHONG | 1 if firm located in Hai Phong city, D 0.07 0.26
otherwise
HATAY | 1 if firm located in Ha Tay province, 0 0.14 0.35
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otherwise

LONGAN

1 if firm located in Long An province
0 otherwise

0.05

0.21

PHUTHO

1 if firm located in Phu Tho province
0 otherwise

0.10

0.30

QUANGNAM

1 if firm located in Quang Nam
province, 0 otherwise

0.06

0.24

NGHEAN

1 if firm located in Nghe An province,
0 otherwise

0.14

0.35

KHANHHOA

1 if firm located in Khanh Hoa
province, 0 otherwise

0.04

0.19

Sector

FOOD

1 if firm engaged in manufacturing
food sector (meat, grain, bakery),| 0

otherwise

0.25

0.43

BEERTOBACO

1 if firm engaged in manufacturing
beer and tobacco sectors, 0 otherwise

0.03

0.16

TEXTILE

1 if firm engaged in textile sector, |0

otherwise

0.09

0.29

WOOD

1 if firm engaged in manufacturing
pulp and

wood sector (wood,
furniture), 0 otherwise

0.21

0.40

PRINTING

1 if firm engaged in publishing,
printing and related media sectors
otherwise

0.02

0.15

CHEMICAL

1 if firm engaged in chemical sectpr
(basic chemical and other chemical,

coke, petroleum), O otherwise

0.02

0.14

RUBBER

1 if firm engaged in manufacturing
rubber sector, 0 otherwise

0.13

0.33

MACHINARY

1 if firm engaged in manufacturing
machinery sector, 0 otherwise

0.05

0.23

JEWELLERY

1 if firm engaged jewellery sector, |0

otherwise

0.03

0.17
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Table 5.Product innovation model

Determinants of export performance, dependent variable: EXPORT

Variable Probit estimation IV estimation Bivariate estimation
Coef. Std. Err. P>|z| Coef. Std. Err. P>|z| Coef. Std. Err. P>|z|
LOGREV04 0.513 0.036 0.000 0.416 0.047 0.000 0.454 0.054 0.000
WAGEMEANO04 0.000 0.000 0.040 0.000 0.000 0.071 0.000 0.000 0.049
WAGESHAREO4 2.386 0.267 0.000 2.257 0.269 0.000 2.242 0.285 0.000
NEWPRODUCT 0.344 0.100 0.001 1.509 0.464 0.001 0.876 0.288 0.002
HCM -0.166 0.250 0.507 -0.027 0.251 0.916 -0.090 0.245 0.713
HN -0.216 0.267 0.418 -0.132 0.264 0.618 -0.167 0.260 0.520
HAIPHONG -0.913 0.329 0.005 -0.812 0.327 0.013 -0.836 0.322 0.010
HATAY -0.496 0.274 0.070 -0.308 0.278 0.267 -0.391 0.272 0.151
LONGAN -0.319 0.361 0.376 -0.381 0.354 0.282 -0.344 0.349 0.325
PHUTHO -0.311 0.346 0.368 -0.192 0.348 0.581 -0.241 0.338 0.476
QUANGNAM -0.380 0.391 0.331 -0.113 0.395 0.776 -0.250 0.384 0.514
NGHEAN -0.523 0.318 0.101 -0.396 0.317 0.212 -0.447 0.311 0.151
KHANHHOA 0.023 0.314 0.942 0.067 0.314 0.831 0.060 0.305 0.845
FOOD 0.385 0.208 0.063 0.717 0.237 0.002 0.505 0.207 0.015
BEERTOBACO 0.309 0.357 0.387 0.511 0.362 0.158 0.375 0.348 0.282
TEXTILE 0.885 0.199 0.000 0.895 0.199 0.000 0.852 0.197 0.000
WOOD 0.526 0.192 0.006 0.516 0.192 0.007 0.498 0.187 0.008
PRINTING 0.221 0.322 0.492 0.119 0.325 0.714 0.158 0.316 0.616
CHEMICAL 0.022 0.375 0.953 0.279 0.376 0.458 0.109 0.366 0.766
RUBBER 0.262 0.208 0.207 0.365 0.209 0.081 0.287 0.201 0.154
MACHINARY -0.024 0.249 0.924 0.025 0.247 0.921 -0.016 0.241 0.948
JEWELLERY 0.897 0.257 0.000 0.912 0.257 0.000 0.860 0.252 0.001
_CONS -9.250 0.585 0.000 -8.643 0.592 0.000 -8.692 0.733 0.000
Rho -0.345 0.176 0.072
Observations 2739 2738 2738
LR Chi square 478.87(22) 477.59
Wald Chi square 761.55(50)
Pro>Chi square 0.00 0.00 0.00
Pseudo R square 0.3665 0.3655
Log likelihood -413.88 -414.46 -2029.97
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First-Stage, dependent variable: NEWPRODUCT

Variabl e Probit estimation IV estimation Bivariate estimation

Coef. Std. Err. P>|z| Coef. Std. Err. P>|z| Coef. Std. Err. P>|z]|
LOGREV04 0.127 0.019 0.000 0.120 0.020 0.000
SKILLWORKERS 0.003 0.003 0.331 0.004 0.004 0.232
INV_CAPACITY 0.276 0.062 0.000 0.271 0.062 0.000
INV_REPLACE 0.285 0.088 0.001 0.271 0.088 0.002
INV_PRODUCTIVITY 0.447 0.108 0.000 0.429 0.108 0.000
INV_QUALITY 0.596 0.198 0.003 0.605 0.195 0.002
INV_NEW 0.815 0.181 0.000 0.776 0.183 0.000
INV_OTHER 0.261 0.187 0.162 0.254 0.185 0.171
LACKSKILLEDWORKER 0.278 0.058 0.000 0.291 0.058 0.000
TRAINING2 0.437 0.118 0.000 0.466 0.117 0.000
HCM -0.304 0.151 0.044 -0.304 0.151 0.045
HN -0.330 0.161 0.041 -0.330 0.161 0.040
HAIPHONG -0.285 0.169 0.092 -0.285 0.169 0.093
HATAY -0.439 0.157 0.005 -0.434 0.157 0.006
LONGAN 0.134 0.184 0.467 0.134 0.183 0.466
PHUTHO -0.522 0.168 0.002 -0.521 0.168 0.002
QUANGNAM -0.698 0.179 0.000 -0.693 0.179 0.000
NGHEAN -0.391 0.160 0.014 -0.394 0.160 0.014
KHANHHOA -0.279 0.193 0.148 -0.272 0.193 0.159
FOOD -0.694 0.083 0.000 -0.694 0.083 0.000
BEERTOBACO -0.417 0.172 0.015 -0.413 0.172 0.016
TEXTILE -0.065 0.104 0.530 -0.070 0.104 0.501
WOOD 0.036 0.082 0.665 0.034 0.082 0.678
PRINTING 0.171 0.179 0.340 0.165 0.179 0.355
CHEMICAL -0.426 0.200 0.033 -0.426 0.200 0.034
RUBBER -0.230 0.093 0.014 -0.232 0.093 0.013
MACHINARY -0.081 0.125 0.520 -0.082 0.125 0.511
JEWELLERY -0.028 0.156 0.856 -0.031 0.157 0.842
_CONS -1.670 0.281 0.000 -1.586 0.287 0.000

Observations 2738 2738

LR Chi square 464.07(28)
Wald Chi square 761.55(50)
Pro>Chi square 0.00 0.00
Pseudo R square 0.1254
Log likelihood -1617.65 -2029.97
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Table 6. Pracess innovation model

Determinants of export performance, dependent variable: EXPORT

Variable Probit estimation IV estimation Bivariate estimation
Coef. Std. Err. P>|z| Coef. Std. Err. P>|z| Coef. Std. Err. P>|z|
LOGREV04 0.506 0.036 0.000 0.3% 0.055 0.000 0.418 0.055 0.000
WAGEMEANO04 0.000 0.000 0.048 0.000 0.000 0.063 0.000 0.000 0.057
WAGESHAREOQO4 2.368 0.266 0.000 2.267 0.268 0.000 2.206 0.274 0.000
NEWPRODUCT 0.203 0.100 0.042 1.221 0.411 0.003 0.819 0.261 0.002
HCM -0.239 0.245 0.329 -0.196 0.244 0.423 -0.217 0.236 0.356
HN -0.293 0.264 0.266 -0.467 0.274 0.089 -0.394 0.256 0.124
HAIPHONG -0.971 0.326 0.003 -1.000 0.326 0.002 -0.960 0.315 0.002
HATAY -0.571 0.269 0.034 -0.626 0.271 0.021 -0.588 0.259 0.023
LONGAN -0.313 0.354 0.376 -0.328 0.352 0.352 -0.325 0.339 0.338
PHUTHO -0.411 0.344 0.231 -0.404 0.344 0.239 -0.423 0.331 0.202
QUANGNAM -0.430 0.379 0.257 -0.385 0.380 0.311 -0.404 0.366 0.270
NGHEAN -0.601 0.315 0.057 -0.666 0.317 0.035 -0.653 0.305 0.032
KHANHHOA -0.103 0.312 0.740 -0.289 0.322 0.370 -0.222 0.305 0.466
FOOD 0.351 0.207 0.089 0.385 0.207 0.063 0.355 0.199 0.074
BEERTOBACO 0.322 0.348 0.356 0.149 0.361 0.680 0.205 0.344 0.552
TEXTILE 0.890 0.199 0.000 0.883 0.199 0.000 0.845 0.195 0.000
WOOD 0.548 0.192 0.004 0.582 0.192 0.002 0.548 0.185 0.003
PRINTING 0.227 0.320 0.479 0.060 0.327 0.855 0.113 0.314 0.718
CHEMICAL 0.021 0.372 0.956 0.062 0.367 0.865 0.032 0.357 0.928
RUBBER 0.265 0.207 0.200 0.277 0.207 0.180 0.256 0.200 0.201
MACHINARY -0.004 0.249 0.988 0.002 0.247 0.993 -0.003 0.239 0.991
JEWELLERY 0.911 0.257 0.000 0.887 0.257 0.001 0.853 0.251 0.001
_CONS -8.980 0.580 0.000 -7.786 0.722 0.000 -7.879 0.797 0.000
Rho -0.388 0.150 0.021
Observations 2739 2738 2738
LR Chi square 470.90(22) 475.82(22)
Wald Chi square 832.69(50)
Pro>Chi square 0.00 0.00 0.00
Pseudo R square 0.3604 0.3642
Log likelihood -417.86 -415.34 -1812.19
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First-Stage, dependent variable: NEWPROCESS

Variable Probit estimation IV estimation Bivariate estimation

Coef. Std. Err. P>|z| Coef. Std. Err. P>|z| Coef. Std. Err. P>|z|
LOGREV04 0.218 0.021 0.000 0.207 0.021 0.000
SKILLWORKERS 0.007 0.004 0.087 0.010 0.004 0.018
INV_CAPACITY 0.396 0.067 0.000 0.392 0.067 0.000
INV_REPLACE 0.496 0.093 0.000 0.476 0.093 0.000
INV_PRODUCTIVITY 0.440 0.115 0.000 0.422 0.114 0.000
INV_QUALITY 0.927 0.204 0.000 0.925 0.202 0.000
INV_NEW 0.905 0.182 0.000 0.851 0.183 0.000
INV_OTHER 0.279 0.202 0.167 0.279 0.199 0.161
LACKSKILLEDWORKER 0.118 0.061 0.055 0.138 0.061 0.024
TRAINING2 0.556 0.118 0.000 0.579 0.117 0.000
HCM -0.055 0.163 0.736 -0.055 0.163 0.737
HN 0.384 0.171 0.025 0.379 0.172 0.027
HAIPHONG 0.009 0.182 0.962 0.004 0.182 0.980
HATAY 0.129 0.169 0.443 0.134 0.169 0.425
LONGAN 0.035 0.198 0.861 0.038 0.198 0.849
PHUTHO -0.181 0.186 0.330 -0.181 0.185 0.327
QUANGNAM -0.259 0.195 0.185 -0.259 0.195 0.184
NGHEAN 0.099 0.171 0.566 0.088 0.171 0.607
KHANHHOA 0.452 0.200 0.024 0.453 0.200 0.024
FOOD -0.130 0.088 0.137 -0.130 0.088 0.138
BEERTOBACO 0.283 0.170 0.097 0.284 0.170 0.095
TEXTILE -0.071 0.111 0.522 -0.077 0.111 0.491
WwOOD -0.120 0.090 0.180 -0.121 0.089 0.175
PRINTING 0.375 0.188 0.045 0.367 0.188 0.050
CHEMICAL -0.058 0.214 0.787 -0.056 0.215 0.796
RUBBER -0.102 0.101 0.314 -0.108 0.101 0.288
MACHINARY -0.071 0.134 0.595 -0.074 0.134 0.582
JEWELLERY 0.021 0.166 0.899 0.017 0.165 0.918
_CONS -3.795 0.313 0.000 -3.657 0.315 0.000

Observations 2738 2738

LR Chi square 528.66(28)
Wald Chi square 832.69(50)
Pro>Chi square 0.00 0.00
Pseudo R square 0.1591
Log likelihood -1396.70 -1812.19
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Table 7. Product modification model
Determinants of export performance, dependent variable: EXPORT

Variable Probit estimation IV estimation Bivariate estimation
Coef. Std. Err. P>|z| Coef. Std. Err. P>|z| Coef. Std. Err. P>|z|
LOGREV04 0.512 0.036 0.000 0.428 0.045 0.000 0.461 0.053 0.000
WAGEMEANO4 0.000 0.000 0.050 0.000 0.000 0.059 0.000 0.000 0.062
WAGESHAREO04 2.406 0.267 0.000 2.318 0.267 0.000 2.293 0.285 0.000
NEWPRODUCT 0.337 0.119 0.005 1.621 0.515 0.002 0.853 0.310 0.006
HCM -0.170 0.249 0.496 0.006 0.255 0.981 -0.081 0.249 0.745
HN -0.194 0.266 0.466 -0.077 0.267 0.773 -0.130 0.263 0.621
HAIPHONG -0.937 0.329 0.004 -0.922 0.324 0.004 -0.901 0.322 0.005
HATAY -0.520 0.272 0.056 -0.521 0.269 0.053 -0.496 0.267 0.063
LONGAN -0.279 0.358 0.436 -0.205 0.353 0.562 -0.238 0.350 0.4%
PHUTHO -0.292 0.344 0.395 0.017 0.365 0.963 -0.149 0.349 0.669
QUANGNAM -0.420 0.387 0.277 -0.417 0.384 0.278 -0.399 0.377 0.290
NGHEAN -0.517 0.318 0.104 -0.405 0.318 0.202 -0.446 0.315 0.157
KHANHHOA -0.039 0.314 0.901 -0.099 0.311 0.751 -0.057 0.307 0.853
FOOD 0.386 0.209 0.065 0.715 0.238 0.003 0.500 0.212 0.018
BEERTOBACO 0.351 0.355 0.324 0.670 0.371 0.071 0.466 0.352 0.185
TEXTILE 0.893 0.200 0.000 0.868 0.200 0.000 0.857 0.200 0.000
WOOD 0.523 0.193 0.007 0.440 0.194 0.023 0.465 0.194 0.016
PRINTING 0.244 0.321 0.448 0.189 0.322 0.556 0.207 0.317 0.512
CHEMICAL 0.094 0.366 0.798 0.163 0.373 0.662 0.134 0.358 0.708
RUBBER 0.268 0.208 0.199 0.370 0.210 0.078 0.297 0.203 0.144
MACHINARY -0.003 0.250 0.992 0.069 0.248 0.782 0.013 0.244 0.9%
JEWELLERY 0.899 0.258 0.000 0.910 0.257 0.000 0.867 0.254 0.001
_CONS -9.299 0.588 0.000 -9.171 0.581 0.000 -8.957 0.695 0.000
Rho -0.326 0.188 0.108
Observations 2739 2738 2738
LR Chi square 475.19(22) 476.94(22)
Wald Chi square 833.51(50)
Pro>Chi square 0.00 0.00 0.00
Pseudo R square 0.3637 0.3650
Log likelihood -415.72 -414.78 -1945.01
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First-Stage, dependent variable: MODIPRODUCT

Variable Probit estimation IV estimation Bivariate estimation

Coef. Std. Err. P>|z| Coef. Std. Err. P>|z| Coef. Std. Err. P>|z|
LOGREV04 0.141 0.020 0.000 0.134 0.021 0.000
SKILLWORKERS 0.001 0.003 0.770 0.003 0.004 0.528
INV_CAPACITY 0.253 0.063 0.000 0.249 0.063 0.000
INV_REPLACE 0.341 0.090 0.000 0.332 0.090 0.000
INV_PRODUCTIVITY 0.576 0.116 0.000 0.559 0.117 0.000
INV_QUALITY 1.170 0.257 0.000 1.177 0.256 0.000
INV_NEW 0.602 0.203 0.003 0.569 0.204 0.005
INV_OTHER 0.002 0.187 0.989 0.002 0.186 0.992
LACKSKILLEDWORKER 0.249 0.061 0.000 0.264 0.062 0.000
TRAINING2 0.600 0.145 0.000 0.620 0.144 0.000
HCM -0.442 0.159 0.006 -0.432 0.159 0.006
HN -0.492 0.170 0.004 -0.487 0.169 0.004
HAIPHONG -0.004 0.181 0.981 0.007 0.180 0.970
HATAY -0.063 0.166 0.706 -0.054 0.165 0.745
LONGAN -0.219 0.190 0.247 -0.214 0.189 0.258
PHUTHO -1.024 0.176 0.000 -1.016 0.175 0.000
QUANGNAM -0.163 0.182 0.369 -0.156 0.182 0.390
NGHEAN -0.417 0.166 0.012 -0.413 0.165 0.013
KHANHHOA 0.065 0.208 0.755 0.070 0.207 0.736
FOOD -0.720 0.081 0.000 -0.721 0.081 0.000
BEERTOBACO -0.688 0.168 0.000 -0.685 0.168 0.000
TEXTILE 0.006 0.110 0.957 0.000 0.110 0.997
WwOOD 0.257 0.088 0.004 0.256 0.088 0.004
PRINTING 0.093 0.194 0.631 0.084 0.193 0.663
CHEMICAL -0.200 0.197 0.308 -0.195 0.198 0.324
RUBBER -0.251 0.096 0.009 -0.254 0.096 0.008
MACHINARY -0.184 0.132 0.164 -0.194 0.132 0.140
JEWELLERY -0.014 0.167 0.932 -0.020 0.167 0.904
_CONS -1.290 0.292 0.000 -1.212 0.300 0.000

Observations 2738 2738

LR Chi square 615.61(28)
Wald Chi square 833.51(50)
Pro>Chi square 0.00 0.00
Pseudo R square 0.1674
Log likelihood -1530.69 -1945.01
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Draft, Comments are welcome



