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Executive Summary
Promoting MSME innovation has been one of the priority work programs of
APEC. MSME innovation policy in the APEC and member economies such as Vietnam, has focused on promoting venture capital and startup firms in the ICT industry. This study critically examines such a policy approach, and argues that deepening
industrial production capability of MSMEs through the accumulation of technological capability is paramount. To do so, the study undertakes an empirical analysis of
determinants of technological change among MSMEs in Vietnam based on the technological capability approach. The study finds that: sales revenue is the most powerful explanatory factor in a firm’s decision to innovate, investment in machines and
equipment has a more significant impact on innovative activities than formal R&D,
and size of the firm may matter for both quantity and quality of innovation. Further,
different types of technological capability maybe more important for different types
of innovative activity. Therefore, it is important to 1) upscale private enterprises to
bolster their technological capability; 2) to direct resources to medium enterprises
that play an important role in coordinating smaller firms and diffusing technology
transferred from larger firms or FDI firms; and 3) to provide tailor made technological consulting for MSMEs depending on their technological trajectory and S&T
strategy, rather than focusing simply on subsidizing formal R&D.
Keywords: Technological capability, Low technology trap, MSMEs, Vietnam,
Innovation policy
JEL Classification: O3, O32, O33
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Technological Capability of MSMEs and
Implications for Innovation Policy:
A Case Study of Vietnam
Mikyung Yun

I. Introduction
One of the priority work programs of APEC is promoting and fostering innovation friendly environment for micro, small and medium enterprises (MSMEs). The
APEC Economic Leaders and SME Ministers have adopted declarations on collaborative actions for SME innovation every year since 2000 (APEC SME Working
Group 2006: 4). Notably, the Daegu Initiative, calling for voluntary review of Innovation Action Plans (IAPs) regarding economic and policy environments for SME
innovation, was adopted at the 12th APEC Ministerial Meeting in 2005. The Daegu
Initiative emphasizes the role of SMEs in innovation and seeks to help the economic
and policy environments of member economies to become more conducive to SME
innovation.1 Subsequently in 2006, the APEC SME Innovation Center was established to share policy experiences and enhance the innovation capacity of SMEs in
APEC (APEC SME Innovation Center and TIPA 2006:1). The Small and Medium
Business Corporation (SBC) of Korea runs the Innovation Center and provides
innovation consulting and business matching services to SMEs from APEC member

1 APEC Homepage on “Daegu Initiative on SME Innovation Action Plan” (https://www.

apec.org/Meeting-Papers/Sectoral-Ministerial-Meetings/Small-and-Medium-Enterprise/2005_
sme/2005_sme_daegu. Accessed 2019.8.7).
I. Introduction 7

economies. The Innovation Center also implements special projects each year. For
example, it held the women entrepreneur leaders forum in 2017, and the networking
program for youth entrepreneurs in 2018.
Innovation is also one of the priorities in the APEC SME Working Group Strategic Plan for 2013-2016, as well as for 2017-2020.2 More recently, the APEC SME
Ministerial Meeting hosted by Vietnam in 2017 issued a statement titled “Enhancing
MSMEs’ Competitiveness and Innovation in the Digital Age.” In particular, it endorsed the APEC Initiative on Promoting Innovative Start-ups, devoting more than
12 paragraphs under the section on “Promoting start-ups,” compared to a relatively
short section on “Green, sustainable and innovative MSMEs.” This focus on startups is not new. A quick perusal of the APEC SME Working Group projects from
2000 to 2014 shows a relatively high frequency of projects related to start-ups, venture capital and building an ecosystem towards financing and supporting innovative
start-ups (SCE 2015; Yuhua et al. 2013). Such a focus on start-ups is in line with recent
policy regarding SME innovation in the hosting country, Vietnam.
This study critically examines Vietnam’s MSME innovation policy and undertakes
an empirical analysis of determinants of technological change among MSMEs in
Vietnam to draw implications for policies to promote technological development of
MSMEs. Vietnam is an excellent subject for such a case study as it has rapidly industrialized through connecting to the global value chain, but is currently facing a serious
challenge of slow-down in total factor productivity. This is partly due to the low
technology levels in the supporting industries, largely consisting of MSMEs. Empirical results from Vietnam will not only have policy implications for Vietnam but also
APEC MSMEs at large.

2 The three priorities for the 2013-2016 Strategic Plan are; 1) Building Management Capability,

Entrepreneurship, and Innovation, 2) Finance, and 3) Business Environment, Market Access and
Internationalization (Independent Assessment Report 2015). The four priority areas set out in
the Strategic Plan 2017-2020 are; 1) Entrepreneurship, innovation and the internet and digital
economy, 2) Financing for business expansion and capability development, 3) Inclusive business
ecosystem that supports SME growth, and 4) Market access for SMEs (APEC Secretariat 2016:
2).
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II. Issues in S&T Policies towards MSMEs in Vietnam
Ever since Vietnam became a lower middle-income country in 2010, the authorities have paid increasing attention to promoting science and technology (S&T) to
preempt a middle-income trap. However, critics point to three issues in Vietnamese
MSME policies that may hinder technological change among MSMEs: 1) the bias
towards high-tech venture startups, 2) the ineffective technical support system for
MSMEs, and 3) the resource misallocation leading to the problem of the “missing
middle.”
According to Klingler-Vidra and Wade (2019), the Vietnamese government has
failed to implement the ambitious plan to launch a massive public R&D program.
The rhetoric of pushing towards the technological frontier in the Chinses style, has
not translated into concrete policy. For example, Vietnam has not substantially increased its public R&D to a sufficient level to fund an S&T policy that can overhaul
its national system of innovation that is currently based on simple imitation, assembly
and testing technology. The gross expenditure of R&D of the government, business
and universities collectively constitute only 0.4% of GDP, which is behind that of
regional competitors. Instead, Vietnam seems to have limited its efforts to developing
the “Vietnam’s Silicon Valley,” focused on increasing the number of high tech startups. For example, the Plan 844 aims to have 5000 start-ups running by 2025, regardless of sector or technological capacity.
Klingler-Vidra and Wade (2019) conclude that the gap in the rhetoric and reality
results from a confluence of two factors. First, the Ministry of Science and Technology is politically too weak to be able to garner a sufficient budget. It is therefore risk
averse to pursuing capital intensive and bureaucratically complex initiatives. The kind
of decentralized, “light-touch” innovation policy that Vietnam is tending towards
relies on private venture capital that does not require much public investment. Accelerator programs or networking events are easier to run because they are administered
through public-private partnerships. Second, a large number of Vietnamese hightech entrepreneurs returning from the US after the global financial crisis have
II. Issues in S&T Policies towards MSMEs in Vietnam
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advocated the kind of “light touch” government support of accelerator initiatives
and venture capital funding.
Klingler-Vidra and Wade (2019) further argue that the start-up promotion policies without massive scale public R&D to have led to limited knowledge transfer
from multinationals to domestic SMEs, and to persistent polarization in firm capabilities, with a large number of start-ups with little capacity for innovation. According
to Hue (2019: 2), the Technology and Competitiveness Survey on Vietnam collaboratively conducted by CIEM, GSO and University of Copenhagen found that only
13.5% of SMEs were conducting innovation activities that include original R&D and
adoption of technology from outside the firm, and that only 0.6% of firms surveyed
were developing new products.
Sakurada and Nguyen Thi Tue Anh (2019) point out that inter-ministerial coordination has been poor, resulting in multiple Ministries and local agencies in charge
of overlapping functions. There is also a mismatch between technical needs of SMEs
regarding advanced production management skill or manufacturing technology to
establish business relationship with foreign invested enterprises. Actual services provided by the relevant authorities or regional technical centers mostly consist of
providing advice on administrative procedures. Authors note that there is a lack of
capable engineering staff to handle technical matters, and insufficient facilities and
equipment for the provision of technical services at these agencies. This has erected
a significant barrier against local firms in such industries as textile-garment, footwear
and electronics to enter the international market through participating in the supply
chains of foreign invested firms or multinationals operating in Vietnam. Similarly, in
a study of manufacturing firms in Vietnam, Yun (2019) reports that the low level of
technological capability of MSMEs is a serious barrier against their integration in
global value chains, and a significant factor holding back the continued growth in
productivity of the economy in general.
Le Duy Bihn (2018) finds that the recent slow-down in productivity growth is
associated only with the large number of micro and small enterprises. The larger and
better-governed private enterprises show increasing trend in productivity and
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efficiency. It is argued that there is much room for improving private sector productivity simply by eliminating resource misallocation. The private enterprises are much
more efficient than SOEs but resources are skewed towards SOEs and firms closely
connected to authorities. Access to land and finance (including access to industrial
zones or clusters) is a good example of such resource misallocation.3 On the other
hand, a large number of low productivity, “quasi-formal” household businesses
(HHBs) benefit from more relaxed regulations compared to their registered competitors.4
Indeed, the problem in Vietnam does not seem to be any looming “middle-income trap,” but that of the “missing middle.” As can be seen in Table 1, med-sized
firms account for only 1.4% of total enterprises in 2017. This is a drop from 2.5%
in 2007. The same decreasing trend applies to large firms, while the proportion of
micro-enterprises have increased from 61.7% in 2007 to 75.9% in 2017. Few small
enterprises graduate into med-sized ones due to the weak performance of small enterprises. Small size and informality deter the ability of the domestic business sector
to take advantage of economies of scale, specialization, improving business sophistication, increasing investment into R&D, and technological change.5 Not only that,

3 On this point, also see, Nguyen and Nguyen (2019).
4 According to the GSO Statistics which Le Duy Bihn (2018) reports, the total number of HHBs

reached 4.6 million in 2016 and account for around 30% of GDP. Many of them are unregistered,
and even HHBs that are registered and regulated, are still considered informal. Le Duy Bihn
(2018) argues that this is different from the ordinary notion of informality, and classifies HHBs
as quasi-informal. HHBs were accepted as a form of private initiative before 1986 and constitute
a unique form of business in Vietnam. After Doi Moi, entrepreneurs chose it as the favored
business form and HHBs flourished. Notwithstanding their low productivity, they do play an
important role in absorbing external shocks and providing services or products to areas and industries underserved by formal enterprises. They are subject to lighter regulation with respect to
registration, book- keeping, tax report and payment, as well as social security obligations. They
are however limited in their business scope. Upper tier of the HHBs are said to make “all possible
efforts” to evade being formalized to become more transparent (Le Duy Bihn 2018: pp. 60-68).
5 Demenet et al. (2016) provide an empirical evidence regarding the firm’s own benefits from formalization.

II. Issues in S&T Policies towards MSMEs in Vietnam
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medium firms are likely to slide back into the micro and small category. “Missing
middle” also means that there is only a small pool of firms that can develop into
large, leading firms. Tang Chien Nguyen (2019) report that 21.5% left the market
between 2007 and 2015, with an average annual decrease rate of 3%. Of the surviving firms in 2015, 19% remained in the medium enterprise category and only 15.4%
expanded into the large enterprise category. The rest of 44.1% of the firms
downscaled into the small and micro-enterprise category.6 Notably, private enterprises showed the largest reduction rate of 22.5% compared to 20.5% for SOEs and
16.6% for FDI firms.

Table 1. Changes in firm size distribution in Vietnam

Micro
Small
Medium
Large
Total

Micro
Small
Medium
Large

2007
61.5
32.4
2.5
3.5

Share in number of enterprises (%)
2010
2015
2017
66.9
72.8
75.9
28.6
23.4
21.4
2.0
1.7
1.4
2.5
2.0
1.3

2007
7.3
25
7.4
60.3

Number of enterprises
2017
411,717
115,744
7,423
7,143
544,044
Share in number of employees (%)
2010
2015
10.4
10.3
28
26.7
7.5
7.3
54.1
55.6

Source: Le Duy Bihn (2018: 42), Thang Chien Nguyen et al. (2019: 33).

6 These statistics follow the pre-2018 definition of MSMEs when firms with less than 300 em-

ployees where considered to be medium enterprises. This threshold was decreased to 200 employees in 2018, which means that those firms considered as medium sized will now be considered to be large. For details on the changed definition of MSMEs, see Table 1 in Appendix 1.
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Of course, promotion of high tech start-ups have not been all in vain. The 2014
Workshop on Financing APEC SME Innovation through Venture Capital reveal that
there are several examples of successful accelerators and upcoming start-ups.7 These
firms could grow to fill up the “missing middle.” Nevertheless, it seems that the technical needs of average SMEs, especially in manufacturing, seems to be of the kind
noted by the critics. Taylor made policies to reform the private sector, adjusting resource misallocation and enhancing indigenous technological capabilities of MSMEs
which form the backbone of supporting industries for further industrial deepening,
are called for.
Policy implications would be similar for other developing APEC economies that
aspire to follow Vietnam’s strategy of rapid industrial development through joining
the global value chain at the low value added stages. Low level of technological capability for MSMEs is not unique to developing economies of APEC. In an industrially more advanced economy such as Korea, the polarization in firm performance
between large enterprises and SMEs is driven by the large difference in technological
capability. According to Kwon (2008), 33% of sample SMEs subjected to study was
in what he calls a “low technology trap” and urged policy intervention tailored to
SMEs of low technological capability.
Most academic analysis and policy initiatives do not explicitly recognize the difference between technological capability and innovation and assume that SMEs already have the ability to innovate once SME friendly provisions such as R&D subsidies or other supporting environment is created. However, the ability to innovate or
pursue independent technological effort requires a threshold level of technological
capability before they become able to engage in technological efforts. Furthermore,
because there is economies of scale in acquiring technological capability, and because
investment in technological capability has a long gestation period, the process is not
favorable for MSMEs. Since technological capability has the externality of lowering

7 Some examples are accelerators such as Viet Nam Innovative Start-up Accelerator (VIISA) and

Topica Founder Insitute (TFI) and start-up firms such as VNG, VC Corp, Vinabook, College
Scout and so on (Workshop on Financing APEC SME Innovation through Venture Capital 2014).
II. Issues in S&T Policies towards MSMEs in Vietnam
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innovation cost, the low technological capability of MSMEs compared to large enterprises at the beginning will lead to deepening the gap over time.
Ultimately, those MSMEs that are not able to invest in technological capability
will fall into a low technology trap, and will be forced to exit. MSMEs that fall into
low technology trap will not be able to come out of it on their own, and here in lies
the importance of targeted technology policies that can promote technological capability, rather than those targeted to R&D assistance or fostering business friendly
environment in general. This study does not endorse the kind of heavily interventionist, selective industrial policy that celebrate “national champions.” Instead, it
adopts the technological capability approach, which is based on a clear theoretical
justification for policy intervention with respect to developing MSME technological
capability, and a detailed understanding of the nature of technological development
process or industrial deepening in developing countries. With this in mind, this study
aims to verify empirically the relationship between technological capability, innovation and the likelihood of low technology trap.
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III. Theoretical Framework: Technological
Capability Approach
In the context of technological change in developing countries, Lall et al (1994:5)
defines technological capability as the “information and skills – technical, managerial
and institutional – that allow productive enterprises to utilize equipment and technology efficiently.” It does not preclude the capability to undertake major innovations
or inventions but it usually results from accumulation of incremental technological
efforts. Technological effort is a conscious “investment” in factors that would enhance the firm’s technological capability. Technology effort is equivalent to any other
investment with sunk costs, but unlike the traditional concept of investment, it incorporates incremental efforts of firms to increase the efficiency of capital equipment already installed or activities that enhance capability to share knowledge with
other firms.8 In this way, technological capability is considered to be distinct from
“innovation,” which is more narrowly defined in the economics of technology literature as commercialization of ideas that lead to introduction of new products or
production processes.
The technological problem of a developing country or a firm is not just acquiring
foreign technology but diffusing and using the technology efficiently, making adjustments for local conditions. Further, given the tacit nature of technological knowledge,
it is necessary to create the capability to absorb, or to “learn to learn” this knowledge
from others. Tacit knowledge is a kind of knowledge that cannot be codified. It can
only be acquired through personal experience as in the case of for example, learning
to ride a bicycle or to drive a car. It is therefore difficult to transfer tacit knowledge
to another person or firm. As Aghion and Howitt (1988) point out, if one can only

8 This view of technology change in developing countries is known as the “technology capability

approach” or the “technology capability school.” For an overview, see King and Fransman eds.
(1984).
III. Theoretical Framework: Technological Capability Approach
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learn through one’s own experience, it will not be possible to import or transplant
advanced technology from leading firms to leapfrog immediately, but must take time
to experience the same innovation process again through own research and development step-by-step. That is, the technology follower must go through a learning process.
Technology learning, in turn, is defined as “accumulated experience of problem
solving, aided by external inputs or formal research effort.” (Lall 1992: 168). Selection
and adoption of technology takes the form of small, continuous changes. These
adjustments are cumulative, irreversible and specific to each production unit. Skill
accumulates around the technology the firm initially possessed, making it easier to
adopt some type of new technology rather than another. Therefore, the accumulation of technological capability is not an automatic process, especially among
MSMEs in developing countries. To speed up the accumulation of technological capability, it is necessary for nations or firms to consciously invest in technological effort.
Since the amount and nature of technological effort is firm specific, economic performance can differ vastly, even among firms using the same equipment or technology.
Lall (1992) classified three types of technological capability at the firm level: the
investment capability, production capability and linkage capability. Investment capability refers to a firm’s level of technological understanding as well as its ability to use
resources efficiently. Production capability refers to the ability to develop technology
to improve production facilities. Linkage ability refers to the ability to procure appropriate components, acquire information and transfer technology from those outside
the firm.
Kwon and Ha (2008) argue that there is economies of scale in the cost of acquiring technological capability just as there is economies of scale in the cost of production. For example, large firms have greater ability to hire R&D personnel, and finance
constant training of technological staff or the cost of importing and assimilating
new technology from outside the firm. Further, there is a complementary interaction
between technological capability and innovation. While firms need to reach some
critical threshold of technological capability to be able to absorb new technology
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from the outside and begin to innovate, innovative activities further enhance the technological capability of the firm. That is, once a threshold level of technological capability is reached, a positive feedback mechanism sets in. This means that after the
sunk cost necessary to acquire critical minimum level of technological capability is
spent, continued incremental investment in technological capability will reduce the
cost of innovation thereafter. Due to this externality between investment in technological capability and investment in innovation, initial gap in technological capability
will widen over time, and may cause MSMEs unable to invest in technological capability to fall into a low technology trap.
In summary, 1) a critical threshold level of technological capability is necessary
before a technologically laggard firm can begin to innovate: 2) Due to tacit
knowledge and the process of assimilation, there is a cost in acquiring technological
capability, and there is economies of scale in the acquisition of technological capability. Therefore, MSMEs are disadvantaged in acquiring technological capability. 3)
Investment in technological capability (R&D investment in general, incremental technological efforts) is distinct from investment in innovation (formal R&D investment
in a specific innovation project), but the two are complementary. Due to the positive
feedback mechanism between technological capability investment and innovation investment, initial gap in technological capability will widen over time, and may result
in low technology trap for MSMEs that are unable to invest in continued technological efforts. 4) The possibility of technology trap suggests that government policy
may be important to aid those firms that find it difficult to come out of the trap by
themselves or to prevent them from falling into the trap.
Kwon and Ha (2008) incorporates these properties of technological capability in
their model of innovation decision at the firm level. First, technological capability is
defined as follows:
(t) = ℎ (∑

( )) i = 1, … n,

(t) = ℎ (∑

( )), if ∑

(t) = 0, if ∑

( )≥

( )<
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In Equation (1),

(t) represents the technological capability of firm i at time t.

It is a function of the technological capability acquisition cost TC. The amount of
technological capability increases with the total sum of acquisition cost the firm
( ). If the stock of cumulated
spends from time ω=1, up to the time t, ∑
technological capability is less than the level that could have been acquired with a
critical threshold investment C, the firm cannot engage in effective innovation (ie,
introduction of new products or new processes).
The acquisition cost consist of the cost to hire R&D and other personnel that
undertakes the learning, and the cost they incur in undertaking general technological
learning, such as education and training or the cost of technology transfer and doing
R&D that is not related to a specific commercialization project. There is economies
of scale in the acquisition cost such that the average TC decreases with the increase
in firm size.
Investment in technological capability, which is a general, and continuous investment in the potential ability to innovate in the future, and investment in a specific
commercialization project now, are complementary;
( ,

) = min(

,

),

> 0,

(2)

where Y is number of innovations, X and RD are investment in technological capability and investment in innovation respectively, and

and

are parameters.

Equation (2) implies that there cannot be a level of innovation that is beyond the
firm’s technological capability.
(t ) = ℎ (
where

( )
( )

( )) +

( − 1) +

= , and 0 ≤

( − 1),

(3)

≤ 1.

Due to the externality between investment in technological capability and innovation, and the dependence on the past investment in the two kinds of investment,
the acquisition of technological capability is a path dependent, dynamic process.
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Equation (3) shows that technological capability at time t depends on the acquisition
cost at time t, previous level of technological capability and innovation investment
RD in the previous period.

and

are parameters that determine the impact of

innovation R&D on technological capability and the impact of technological capability on innovation R&D, respectively.
The profit the firm can earn from innovating a new technology j at time τ is
given by the net present value of the technology. If the present value of revenues is
greater than the cost of innovation, the firm will find it worthwhile to invest in the
new technology. Following Kwon and Ha (2008), this can be expressed as Equation
(4).
(τ) =

(
+ ∑

∗

( )) ∙

(

( ∙ ∑

(

(

)

∙

(

(

)

))

( )

−(

(4)

The first term on the right side of Equation (4) is the present value of future
stream of profits

at every

when the optimal output

∗

period from introducing a new technology j = 1,

is sold. The third term is the cost of innovation R&D

for the new technology j = 1, which is a function of technological capability at time
τ. According to Equation (3), the cost of innovation decreases with increasing technological capability. The second term shows the effect of dynamic externality between innovation investment and technological capability investment. The experience of innovating new technology j = 1 positively contributes to accumulation of
technological capability, which will positively affect the innovation of the next new
technology j = 2 … m, where m = number of innovation projects. The first innovation experience contributes to accumulation of technological capability by a factor
of

, and cumulated technological capability reduces innovation cost by . Such a

reduction in innovation cost raises the probability of success of the second innovation project. The chain reaction continues through to the mth round of innovation.
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The firm undertakes the innovation of the new technology j = 1 if

(τ) is greater

than or equal to 0.
Suppose there are n-number of firms, with a probability density function v(•),
and cumulative distribution function V(•) based on the frequency distribution of firm
size. Suppose further that profits from new technology does not increase after the
(τ) = 0. Suppose the size of this

point τ, and define the marginal firm whose

marginal firm is SZk, and let this firm’s profits from new technology j, optimal output,
and optimal level of innovation investment to be ∗ (τ), ∗ , and RD*k, respectively. Then, the effect of firm size on the profit the marginal firm earns from innovating the new technology j = 1 can be explored by deriving the profit equation with
respect to firm size as in Equation (5) below.
∗

( )

= ∑
−

(

( ∙ ∑
(

(
(

)

)

(

∙

(

)

)

∙

(

)

)∙

∙

(5)

The second term on the right side of Equation (5) implies that as firm size increases, the average cost of acquiring technological capability, ATC, decreases, as a
result of which the firm can acquire a higher level of technological capability. Higher
level of technological capability, on the other hand, lowers the current innovation
cost. In addition, the first term shows that as firm size increases, technological capability increases, and this lowers the innovation cost (and therefore increases the returns from innovation) of future innovation projects. Therefore, large firms tend to
have larger expected profit from innovation than MSMEs. This implies that given
the size distribution of firms, firms of size greater than SZk will decide to invest in
developing the new technology j. That is, there will be n ∙ [1 − (

)] firms that

will have developed the new technology.
As for the firms that have technological capability below the critical threshold,
the cost of innovation is large and expected profit from developing new technology
will be 0. It would not be possible for these firms to carry out any innovation activities.
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It also implies that even if policies (eg R&D subsidies) to lower the innovation cost
RD, it would be difficult to expect these firms to profit from innovation. Even
though externalities from innovative activities of other firms lower the acquisition
cost of technological capability, if it does not reach the critical threshold, one cannot
expect positive externality effect. This means that firms that have below- critical level
of technological capability will not even respond to favorable changes in the external
environment. These firms are in a low technology trap, from which it cannot escape
by itself. Because there is economies of scale in technological capability acquisition
cost, there is a greater probability for MSMEs than large firms to fall into this trap.
Adding a random factor
to represent all other factors that affect the decision
to develop the new technology j, where

has a distribution of probability density

function of f(•) and cumulative distribution function F(•), the probability of the firm
i developing the new technology j is given by Equation (6):
=P
= F

(

+ ∑

( ∙

+

∗(

)) ∙

(

(

(

)

∙

(

(

)

)) − (

( ) )

, = 1.

(6)

=1

=

(τ) +

≥0

=0

=

(τ) +

<0

The firm is likely to develop the new technology if the expected returns from
developing this technology is greater than 0. The first term on the right side of Equation (6) is the future income stream from the technology. Several measurable variables can represent this term. For example, current level of revenue can be a good
indicator of future revenues. Level of competition can also affect future income
streams. Industry specific factors also affect expected future income streams.
The second term on the right side of Equation (6) represents the cost reducing
effect of current technological capability on innovation. Assuming that the extent of
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this effect is proportional to the current technological capability and current technological capability is determined by the acquisition cost, it will be the costs that affect
acquisition costs that are important. As earlier discussion shows, these are costs of
past technological effort such as labor cost of R&D personnel, training cost, general
R&D expenditures not related to developing a specific new technology, and technology transfer costs, all of which exhibit economies of scale. In addition, whether or
not the firm is in a low technology trap, the spillover effects from other firms in the
industry that carry out R&D, and the previous level of technological capability
(which can be measured as the sum of all previous innovation cases) will affect acquisition costs. The last term represents the cost of developing the new technology
j, which can be measured by the current level of expenditure on R&D. In Section 4,
an empirical model based on Equation (6) is estimated to test the hypotheses arising
from the technological capability approach.
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IV. Empirical Study
Equation (6) can be re-written in terms of measurable variables as follows:
=

+
+

where

REV +

SZ +

SO+

+

RH +

TR +

LT

RD +

(7)

represents the incidence of innovation. The independent variables are

summarized in Table 3, and the explanation of the data used and how the variables
are constructed, follows.
Table 2. Variables
Independent
variable
REV

Predicted
sign

Meaning and measurements
Current level of revenue.

+

SZ

Firm size dummy variable
(SZ1 = micro firms, SZ2 = small firms, SZ3 = medium firms).

+

RH

Current stock of research personnel (number of professionals)

+

TR
LT

SO

CUM

RD

Dummy variable taking a value of 1 if the firm undertook
employee training
Dummy variable taking a value of 1 if the firm is not in a low
technology trap
Spillovers from R&D of other firms in the industry (sum of
R&D by firms in the industry to which the sample firm belongs)
Sum of all cases of product innovation (new products, product
improvements, and new technology) from 2010 to 2013.
R&D expenditure (or expenditure on machines and equipment)
for developing the new technology at the current period,
2014-2015.

+
+

+

+

-

GOV

Government assistance

?

AGE

Age of the firm

?

Source: Compiled by the author.
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4.1. Data and Variable Construction
This study makes use of the Vietnam SME Survey (CIEM, DoE, ILSSA, and
UNU-WIDER) of 2011, 2013, and 2015 (SME Survey Data, hereafter).9 The data
is collected biennially, in a survey carried out in three cities and seven provinces, based
on face-to-face interviews.10 The survey covers over 2,500 non-State owned MSMEs
in the manufacturing sector. This study only includes 1,693 firms that have survived
throughout the three surveys from 2011 to 2015.
4.1.1. The dependent variable: innovation

The dependent variable to be explained is the likelihood of the firm to innovate.
This is a dummy variable which takes a value of 1 if the firm undertook any technological change since 2014, and 0 otherwise. Data is available with respect to whether
the firm introduced new product groups, undertook improvements of existing products, and introduced new technology, and if so, how many number of times these
firms undertook such change.11 According to the manual of the survey, new product
means a product in a different 4-digit ISIC classification. Improvement is defined as

9 To the best of author’s knowledge, Son Thi Kim Le (2019) is the only study of innovation and

technological aspects of firms using this database. The author would like to thank the discussant
at the KIEP interim seminar for bringing this to the author’s attention. This work adapts the
popular CDM model developed by Crepon et al. (1998) to explore the relationship between innovation inputs and innovation outputs by relating knowledge production function to output
production function in three stages. While similar variables are at play in the CDM model as in
the technological capability approach, there is no mechanism of dynamic interaction between
technological capability and R&D cost. Kim et al. (2019) is another study on determinants of
innovation in Vietnam, but uses a different dataset (Vietnam Enterprise Survey data from World
Bank Project in 2015-2016), and again does not take the technology capability approach.
10 The three cities are Hanoi, Hai Phong, and Ho Chi Minh City. The covered provinces are Ha
Tay, Phu Tho, Nghe An, Quang Nam, Khanh Hoa, Lam Dong, and Long An.
11 The innovation and technology capability related questions in the survey asks firms what they
have done since the last survey: ie, since 2009 for the 2011 survey, since 2011 for the 2013
survey and since 2013 for the 2015 survey. Therefore, this study can explore the changes in the
time period for 6 years from 2009-2015.
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upgrading of a product produced by the firm within the same 4-digit ISIC classification code. New technology means new production processes and the use of new
technology, and not changes in products.
Table 3 shows an overview of innovation landscape among the sample firms.
More than 60% of the firms did not undertake any of the three types of innovation.
Firms that engaged in some type of change constitutes 38.69% of total sample firms,
and only 0.95% engaged in all three types of change.
Table 3. Innovation of sample firms between 2013-2015
Technological change

Number of firms

%

Firms not undertaking any innovation

1,038

61.31

Firms undertaking some innovation

655

38.69

Firms undertaking only 1 type of innovation

529

31.25

Firms undertaking 2 types of innovation

110

6.50

Firms undertaking all 3 types of innovation

16

0.95

Total Number of responding firms

2,348

Note: Types of innovation refer to product change, product improvement, and introduction of new technological change.
Source: 2015 SME Survey Data.

Table 4 shows that greater proportion of larger firms than smaller firms tend to
innovate, but on average, the larger firms did not necessarily carry out greater number
of innovations with respect to product improvement and new technology. This implies that small firms tend to undertake minor technological changes frequently, while
medium sized firms tend to undertake changes less frequently but introduce ones
that are more significant. That is, firm size may matter with respect to both the quantity and type (or quality) of technological change. Incidence of innovation suffered a
setback in 2013 from 2011, and did not seem to have completely recovered by 2015.
While, greater proportion of firms have introduced new products in 2015, proportion of firms introducing product improvements or new technology have fallen.
However, the average number of improvements or new technology have increased
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in 2015. This suggests that possibly, technological change is concentrated in a fewer
number of firms than before 2015 (see Table 5).
Table 4. Innovation by firm size: 2014-2015

Firm Size
(Total no. of
firms)

New Product
%

Avg.
No

Product
Improvement
Avg.
%
No

New
Technology
Avg.
%
No

Average R&D
per
Employee
(mil VND)

Average M&E
per employee
(mil VND)

Micro (1,242) 29.47

1.02

10.71

4.65

2.98

6.78

0.015

6.183

Small (409)

25.67

1.33

18.83

6.34

9.29

4.13

0.732

14.974

Medium (42) 40.48

1.35

33.33

2.93

23.81

1.40

0.142

5.686

Source: SME Survey Data.

Table 5. Innovation by year

Year

New Products

Product Improvement

New technology

%*

Avg. No.

%

Avg. No.

%

Avg. No.

2011

4.19

-

39.57

-

13.76

-

2013

0.59

1.3

18.43

2.98

6.97

1.45

2015

28.82

1.098

13.23

5.13

5.02

4.96

Note: * Proportion of firms undertaking the innovative activity.
Source: SME Survey Data.

Table 6 shows that the industry that introduced new product the most was machinery and equipment, followed by wood and paper, and then metal products. The
industry where the greatest proportion of firms introduced new improvements was
electronics and electrical equipment, followed by textiles and apparel. The electronics
and electrical equipment industry also showed the highest proportion of firms introducing new technology. This is followed by chemicals.
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Table 6. Innovation by industry: 2014-2015

Industry (VSIC Codes)

No. of
firms

%

Food, beverage & tobacco (10, 11, 12)

558 32.96

Textiles, apparel & leather (13, 14, 15)

173 10.22

Wood & paper (16, 17)

239 14.12

Printing & publishing etc (18)

39

2.30

Petroleum, chemicals, pharmaceuticals &
rubber (19~22)

123

7.27

Non-metallic mineral products (23)

73

4.31

Basic and fabricated metal products (24, 25)

319 18.84

Computers, electronic, electrical & optical
instruments (26, 27)

25

1.48

Machinery and equipment (28)

12

0.71

Motor vehicles and other vehicles (29, 30)

14

0.83

117

6.91

Furniture, other manufacturing and repair
etc. (31~33)
Total number of firms

New
New
New
products improvement technology
153
52
32
(27.42)
(9.32)
(5.73)
45
8
33 (19.08)
(26.01)
(4.62)
88
11
35 (14.64)
(36.82)
(4.60)
10
4
2
(25.64)
(10.26)
(5.13)
17
8
18 (14.63)
(13.82)
(6.50)
19
9
3
(26.03)
(12.33)
(4.11)
116
16
43 (13.48)
(36.36)
(5.02)
6
7
2
(24.00)
(28.00)
(8.00)
5
2
0
(41.67)
(16.67)
5
1
0
(35.71)
(7.14)
24
3
20 (17.09)
(20.51)
(2.56)
1692 (missing = 1)

Source: SME Survey Data.

4.1.2. Independent variables

Three explanatory variables determine the likelihood of the firm to innovate: the
present value of profits, technological capability which incorporates the dynamic
positive interaction between R&D and technological capability investments, and the
cost of new technology development.
Expected profit
Expected profit from developing the new technology is difficult to measure precisely, and is proxied by the current level of revenue. The average sales revenue of
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the sample firms as a whole was 10,300,000 million VND (see Table 10). This variable is expected to be positively correlated with the dependent variable. Competition
is an important factor affecting the firm’s ability to earn profits from its innovation.
However, this is not included due to lack of data. Industry level competition can be
partly reflected by the industry dummies.
Technological capability
A group of variables represents technological capability of the firm cumulated
over time, which is independent of the specific R&D investment in current innovation project. The cumulative, general R&D capability of firms is measured by the
current stock of research personnel, and is proxied by the number of professionals
in the workforce. Professionals are those employees with college or university degree
and include not only engineers and technicians but also economists and accountants.
The category of professionals are separately reported in the 2011 and 2013 surveys
but are lumped together in 2015 survey. As explained in Section 3, since technological
efforts of a developing country MSMEs include those enhancing linkage capability,
and the ability to use resources efficiently, it would be appropriate to include economists and accountants to measure overall technological human capital.
Employee training is another good measure of technological effort that enhances
technological capability incrementally in a continuous manner. This is measured by a
dummy variable TR, which takes a value of 1 if the firm has engaged in training their
existing and new workers at least once during the period 2009-2013. The cumulative
nature of technological capability is measured by the variable CUM, which is the sum
of all new products, product improvement, and new technology introduced over
previous years from 2009-2013. The variable SO measures the sum of R&D investments by other firms in the industry and represents knowledge spillovers between
firms. All of the technological capability variables are expected to have a positive
effect on the likelihood of innovation.
According to the technological capability approach, there is a threshold level of
technological capability, below which firms will not be able to undertake innovation
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investment. Since this initial condition leads to a widening gap with the technological
leaders, it is likely that they may fall into a low technology trap. In this study, firms
are taken to be in a low technology trap if it has not invested in innovation R&D
during the fairly long-term of six years subject to study. This is measured by the
dummy variable LT, which takes a value of 1 if the firm has invested in R&D at any
time during the period 2009-2015, and 0 if they have not invested any amount in
R&D over the period 2009-2015.
Table 7 shows that 28.46% of the responding firms are in a “low technology trap
(ie, firms with LT = 0)” according to the above definition. Over 71% of the responding firms invested in R&D at some time during the 2010-2015 period (ie, firms with
LT = 1), and 21% of the total sample firms did not respond. Low technology trap
firms are not necessarily smaller firms, with greater proportion of medium firms
being “trapped” (58.54%) and greatest proportion of micro firms not being trapped
(77.91%). This implies that the interaction between size and technological capability
is likely to be complex, and not necessarily linear.
“Trapped” firms show a greater number of employees and level of sales revenue
on average, as indicated in Table 8. More interestingly, “trapped” firms also show
greater number of professionals on average and greater number of employees
trained. However, non-trapped firms show slightly higher level of investment in human capital and days of training. That is, non-trapped firms seem to concentrate
human capital investment on a small cadre of skilled personnel compared to the
“trapped” firms.
Table 9 shows that the group of firms which introduced new technology during
2013-2015 had greater number of research personnel (professionals) on average,
compared to either the group of firms which introduced new products or made improvements to existing products. Similarly, the group of firms introducing new technology trained greater number of employees than the other group of firms. On the
other hand, the group of firms that introduced new products had both greater past
experience and current level of investment in R&D compared to the other categories.
This suggests that to engage in one type of innovative activity, a particular type of
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technological capability maybe more important than another.
Table 7. Firms in technology trap by firm size: 2013-2015

Firm size category

Total
number of
firms by size
category (A)*

Trapped (LT = 0)
No. firms (B)

(B/A) %

Not trapped (LT = 1)
No. firms (B)

(B/A) %

Micro

919

203

22.09

716

77.91

Small

375

153

40.8

222

59.2

Medium

41

24

58.54

17

42.46

Total

1,335

380

28.46

955

71.54

Note: Definition of low technology trap is “firms not engaged in any R&D investment between 2010-2015.”
* Total number of responding firms: 358 firms did not respond to all 3 surveys regarding R&D investment.
Source: SME Survey Data.

Table 8. Comparative technological capability: trapped vs non-trapped firms

Trapped
(LT = 0)
Not Trapped
(LT = 1)

No. of
Professionals

Investment
in Human
Capital

No. of
Employees
Trained

Days of
Training

No.
Employees

Sales
Revenue*

1.91

1.07

4.04

16.05

28.40

19,100,000

0.69

1.10

2.85

25.04

13.97

10,200,000

Note: * Million VND. Figures are average values for each group.
Source: SME Survey Data.

Table 9. Technological capability by innovation type

RH

TR

LT

R&D

New products

1.285

0.618

0.727

10.324

Improved products

2.089

0.662

0.624

4.028

New technology

3.671

0.738

0.630

4.028

Source: SME Survey Data.
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Cost of R&D
The third explanatory variable is the direct cost of investment in the current period R&D. This is measured by R&D investment during 2014-2015. The model predicts this variable to be negatively correlated with the likelihood of new technology
development in 2015 as it is an input cost in current technology development projects.
The average amount of R&D investment of the sample firms records 5.22 million
VND (see Table 10).
Control variables
Firm size, firm age, government assistance, location dummies and industry dummies are included as control variables. The average number of employees for the
sample as a whole is 15.58 persons per firm. Firm size is a dummy variable based on
the number of employees. Following the official definition of MSMEs in Vietnam,
microenterprises (SZ1) are those firms with employees less than or equal to 10, small
firms (SZ2) are those with employees greater than 10 and less than or equal to 100,
and medium firms (SZ3) are those with employees greater than 100 (including the
few large firms in the sample with more than 200 employees). The base is microenterprise firms. Microenterprises take up 73.36% of the total sample size, small firms
24.26%, and medium firms, 2.48%. Firm size distribution in the sample reflects the
overall firm size distribution shown in Table 1.
The average age of the sample firms is 18.35 years, with the newest firm being
established 2 years before 2015 and the oldest, 61 years before 2015.12 The age of
the firm would be positively correlated with technological change if learning takes
place over time so that firms with greater experience and cumulated technological
efforts are better able to undertake innovation. However, there may be a negative
relationship if institutional inertia makes it hard for older firms to change business
practices and catch up with new trends. To reflect this non-linearity, a square term is
added.

12 Only 1 firm is established in 2013 and did not respond to 2011 survey.
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The SME Survey primarily covers privately owned firms. Only 1, 3, and 4 firms
are joint stock company with government investment in 2011, 2013, and 2015 respectively. To test for the influence of the government other than through ownership
and the effectiveness of existing government assistance, the variable GOV is included. GOV is a dummy variable taking a value of 1 if the firm received any form
of government assistance, including financial and technical assistance in 2015. Proportion of firms receiving technical assistance is the smallest among assistance types,
which has even decreased over the three years compared to other types of assistance.
Moreover, the proportion of firms receiving technical assistance was the lowest for
the microenterprise group in 2015.
The survey covers firms across 24 manufacturing industries based on 2-digit Vietnam Standard Industry Classification (VSIC). Over 30% of the sample firms belong to food and beverage industries. Other dominant industries are textiles & apparel, wood and paper, and basic and fabricated metal products, each constituting
over 10% of sample firms.
Table 10. Basic statistics of explanatory variables

Variable

Obs

Mean

Std. Dev.

Min

Max

Dependent variable Y

1,693

0.39

0.490

0

1

Ln(REV)

1,693

14.03

1.650

9

22

SZ2: small firms

1,693

0.24

0.428

0

1

SZ3: medium firms

1,693

0.02

0.156

0

1

RH: no. of professionals

1,693

0.87

3.715

0

100

TR: training

1,647

0.61

0.487

0

1

LT: low technology trap

1,335

0.72

0.451

0

1

822

5.22

95.617

0

2,500

SO: industry sum of R&D

1,693

1,051.65

1,087.704

0

2,530

CUM: sum of innovation incidence
(2009-2015)

1,693

0.84

0.936

0

5

AGE: firm age

1,693

18.35

9.723

2

61

GOV: government assistance

1,671

0.23

0.423

0

1

RD: R&D investment

Source: Author’s calculation.
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Table 10 shows the basic statistics for the independent variables used and Table
11 provides a matrix of correlation coefficients between independent variables. The
highest level of correlation is at most 0.5 (between SZ2 and ln(REV)), suggesting
that it is not likely that there would be multicollinearity between the explanatory variables.
Table 11. Correlation coefficient between independent variables

ln(REV)

SZ2

SZ3

RH

TR

LT

RD

ln(REV)

1

SZ2

0.547

SZ3

0.4042 -0.1459

RH

0.4635 0.134 0.4643

TR

0.0405 0.0494 0.1109 0.0968

LT

-0.21 -0.1431-0.1068-0.12040.0462

RD

0.0797 0.0495 0.0534 -0.00840.0359 0.0521

SO

-0.1463-0.1392-0.0714-0.0496 0.012 0.0915 0.0452

SO

CUM

GOV

1
1
1
1
1
1
1

CUM 0.3402 0.228 0.1634 0.1942 0.0703-0.2002 0.0134 -0.1377

1

AGE -0.2214-0.1711-0.0729-0.0809-0.011 0.0802 -0.0387 0.1416 -0.1089
GOV

AGE

1

0.2388 0.1649 0.1274 0.1018 0.0253 -0.031 0.0172 -0.0065 0.1306 -0.0593

1

Source: Author’s calculation.

4.2. Estimation results
The estimation result is reported in Column 1 in Table 12. Coefficient for sales
revenue is positive and significant, indicating that firms with greater revenue (or expected profit) are more likely to undertake innovation. Size variables are negative and
significant for small firm dummy variable, but insignificant for medium sized firm
dummy. This implies that small firms are less likely to undertake innovation than
microenterprises. The insignificance of the coefficient for medium firms maybe due
to their small presence or due to greater proportion of trapped firms among medium
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firms as shown in Table 7. It could also be that sales revenue, which is a good proxy
of firm size, is picking up all the size effect. In fact, given that revenue is explaining
most of the variation, it is possible that the SIZE variables are picking up some other
firm specific effects related to size. For example, it may reflect the difference in quality of technology change that tend to differ by firm size as suggested by Table 4.
The coefficients for number of professionals and training are positive, indicating
that human capital is important for undertaking innovation. However, only the number of professionals are significant. Past innovation experience is not significant, but
is positive.
The low technology trap, the variable of greatest interest for this study, turns out
to be insignificant but positive. This implies that firms “not trapped” are more likely
to innovate, but not to a significant degree. The coefficient for SO is also insignificant
but positive. Given that more than 20% of the sample firms can be considered to be
in a low technology trap and are unable to absorb technological information coming
from the outside, industry spillovers is expected to be low.
The current level of R&D investment cost is not significant, and unlike the model
prediction, is positive. As discussed in Section 2, it would be important to take into
consideration that in developing country MSMEs, innovation takes place mostly
through introducing new technology embodied in machines and equipment, and
through learning that accompanies the process of using them in production rather
than through formal R&D. To reflect this, the variable RD is broadened to include
investment in machines and equipment. This variable turns out to be significant, but
the size of the coefficient is very small (see Column 2). When investment in machines
and equipment is considered alone, it is again significantly positive, and the impact is
greater than when considered together with R&D investment (see Column 3). This
implies that investing in machinery and equipment is more helpful in leading the
firms to engage in innovative activities than investing in formal R&D. Further, contrary to theoretical expectations, both R&D and machines and equipment are positively signed. This maybe because the sample firms are spending very little on formal
R&D and that data on R&D specific to the current innovation project cannot be
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precisely distinguished from investment in continuous and incremental, or general
R&D. Within the theoretical framework of this study, it may be more appropriate to
consider these variables to reflect technological capability rather than innovation cost.
Firm age is positive significant, while the square term is negative significant. This
implies that experience accumulated over time as a firm ages contributes positively
to innovation at first, but after a while will begin to inhibit innovation. However, the
effect is very small. Government assistance is shown to be insignificant. This could
both be because the government assistance is insufficient and inappropriate as discussed in Section 2, as well as because of the low level of technological capability on
the part of the sample firms. Main results of the estimation do not change whether
or not the regression is run with or without location and industry dummies.
The insignificance of some of the technological capability variables could also be
because some type of technological capability may not be as important for all types
of innovative activity. Table 9 shows that the group of firms that introduced new
technology had greater number of research personnel (professionals) and greater
number of employees trained on average compared to either the group of firms that
introduced new products or made improvements to existing products. On the other
hand, the group of firms that introduced new products had greater experience in
both past and current level of investment in R&D compared to the other categories.
This may imply that the type of core technological capability (eg. number of professionals, training, past innovative experience, R&D, machines and equipment) required may differ depending on the type of innovative activity.
To test this possibility, probit estimations are run separately for each of the three
different types of innovative activity, new product introduction, product improvement and adoption of new technology. Results are shown in Table 13. As before,
sales revenue is significantly positive for all types of innovative activity. Current R&D
cost is not significant for any of the three innovative activities but is signed negatively
for product improvement and new technology adoption as predicted. It is interesting
to note that number of professionals (RH) is significantly positive only for new
products, while training (TR) and past innovation experience (CUM) are significantly
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Table 12. Determinants of decision to invest in innovative activities

Ln (REV)
(Sales revenue)
SZ2 (Small enterprises)
SZ3 (Medium enterprises)
RH (Number of professionals)
TR (Training)
LT (Low technology trap)
RD (Investment in R&D,
machines and equipment)
SO (Industry spillover)
CUM
(Past innovation experience)
AGE
AGE2
GOV
(Government assistance)
Constant

(1)

(2)

(3)

0.1782
(0.0479)***
-0.310
(0.1445)**
-0.341
(0.331)
0.0435
(0.0198)**
0.1117
(0.1042)
0.0651
(0.1047)
3.851 x10-4
(5.149 x10-4)
5.186 x10-4
(4.322 x10-4)
0.0414
(0.0520)
0.0385
(0.0173)**
-9.815 x10-4
(3.407 x10-4)***

0.1452
(0.0480)***
-0.3087
(0.1461)**
-.5655
(0.3346)
0.0333
(0.0225)
0.1104
(0.1042)
-4.274 x10-3
(0.1580)
2.962 x 10-4
(1.515 x10-4)**
5.45 x 10-5
(3.69 x10-5)
0.0362
(0.0520)
0.0377
(0.0171)**
-9.638 x10-4
(3.357 x10-4)***

0.1565
(0.0485)***
-0.2934
(0.1460)**
-0.2199
(0.3330)
0.0417
(0.0195)**
0.1088
(0.1048)
0.1245
(0.1946)
0.0066
(0.0024)***
7.412 x 10-4
(5.994 x10-4)
0.0385
(0.0174)
0.0061
(0.0057)**
-9.832 x10-4
(3.445 x10-4)***

-0.0124
(0.1125)
-3.4649
(0.9475)***
N = 797
Chi2 (29) = 119.63

-0.0225
(0.1129)
-3.5260
(1.0414)***
N = 797
Chi2 (29) = 114.17

-0.0329
(0.1131)
-3.4986
(1.0331)***
N = 797
Chi2 (29) = 125.16

Note: *** Significant at 1%, ** significant at 5% and * significant at 10% level. Location and industry dummies
are included in all estimations. Robust standard errors for all estimations.
Source: Author’s calculation.

positive only for product improvement. Further, past experience in R&D investment
(LT) is significantly positive only for new technology adoption. These results suggest
that having a core cadre of highly skilled professionals is important for product innovation, while continuous training of ordinary workers and cumulative experience
in innovation are more important for product improvements. At the same time, for
introducing new technology, prior investment in R&D is important. That is, the low
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technology trap problem may arise most significantly with respect to building up formal R&D capability in the context of adopting radically new technology rather than
the incremental technological change involving new product development or improvement based on similar technology.
Table 13. Determinants of decision to invest by type of innovative activities

Ln(REV)
(Sales revenue)
SZ2
(Small enterprises)
SZ3
(Medium enterprises)
RH
(Number of professionals)
TR
(Training)
LT
(Low technology trap)
RD
(Investment in R&D)
SO
(Industry spillover)
CUM
(Past innovation
experience)
AGE
AGE2
GOV
(Government assistance)
Constant

New Products
(1)
0.1073
(0.0496)**
-0.3572
(0.1534)**
-0.4151
(0.3375)
0.0585
(0.0199)***
0.0530
(0.1087)
0.0882
(0.1083)
5.066 x10-4
(4.29 x10-4)
3.864 x10-4
(3.853 x10-4)

Product Improvement
(2)
0.1454
(0.0528)***
-0.1110
(0.1717)
-0.2779
(0.3587)
0.003
(0.0118)
0.2790
(0.1273)**
0.0114
(0.1274)
-4.056 x10-4
(9.351 x 10-4)
0.0036
(0.0147)

New Technology
(3)
0.1904
(0.0612)***
0.0372
(0.2103)
-0.0671
(0.4053)
0.0156
(0.0134)
0.1512
(0.1631)
0.2998
(0.1557)*
-7.617 x10-4
(9.873 x 10-4)
-0.0047
(0.0111)

-0.079
(0.0539)

0.2237
(0.0602)***

0.1028
(0.0713)

0.0287
(0.0172)*
-7.516 x10-4
(3.246 x10-4)**
-0.1086
(0.1203)
-2.3339
(0.9522)**
N = 790
Chi2 (38) = 103.00

0.0201
(0.0203)
-4.755 x10-4
(3.897 x10-4)
0.1272
(0.1244)
-3.0728
(1.0697)***
N = 788
Chi2 (37) = 102.74

0.026
(0.0304)
-6.044 x10-4
(6.044 x10-4)
0.1690
(0.1467)
-4.5415
(1.1038)***
N = 769
Chi2 (33) = 77.19

Note: Robust standard errors for all estimations. *** Significant at 1%, ** significant at 5% and * significant at
10% level. Location and industry dummies are included in all estimations.
Source: Author’s calculation.
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The most robust result from these estimations is that sales revenue has the greatest power in explaining a firm’s decision to undertake technological change. That is,
expected profit is the greatest motivation behind pursuit of innovation. Since sales
revenue is usually a good proxy of firm size, it would be reasonable to expect larger
firms to be more innovative. However, measured by number of employees, small and
medium enterprises are less likely to innovate compared to microenterprises. Further,
Table 8 shows that a greater proportion of medium sized firms are possibly in a low
technology trap compared to either small or micro enterprises. At the same time,
investment in machines and equipment, rather than formal R&D seem to fortify innovative activities. These results reflect typical characteristics of technological development process among developing countries: quality of innovation as well as frequency of innovation must be considered when relating firm size to innovation, and
that the nature of technological change is more incremental, general, and continuous,
rather than radical, specific or abrupt.
A significant, additional finding in this empirical study is that different types of
technological capability are important for different types of innovative activity. Number of professionals are important for new product introduction while employee
training and cumulative innovation experience are important for product improvement. On the other hand, previous experience in investing in formal R&D was more
likely to lead to adoption of new technology. That is, low technology trap is more
likely to arise from the inability to invest in specific and formal R&D, more so than
in undertaking general, incremental technological efforts (represented here by training and number of professionals) which maybe more important for deepening technological competency for MSMEs.
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V. Conclusion
Promoting technological development of MSMEs has been a priority work program of APEC. This study examined S&T policy towards MSMEs in Vietnam, and
analyzed determinants of MSME innovation from the viewpoint of the technological capability approach to draw policy implications not only for Vietnam but for developing APEC economies as a whole. Vietnam is an excellent subject for such a case
study as it has rapidly industrialized through connecting to the global value chain, but
is currently facing a serious challenge of slow-down in total factor productivity, which
raises questions regarding the sustainability of such development strategy. Vietnam’s
difficulty seems to be partly due to the low technology levels in the supporting industries, largely consisting of MSMEs. Critics have pointed to three main problems
in S&T policies towards MSMEs in Vietnam: the bias towards high-tech venture
start-ups without the support of massive public R&D, the ineffective technical support system for MSMEs and resource misallocation leading to an industrial structure
with weak medium sized enterprises. Exploring ways to overcome these problems
would contain lessons for other country’s that would like to emulate Vietnam’s development strategy for rapid growth through joining the global value chain.
This study finds that sales revenue is the most powerful explanatory factor in a
firm’s decision to innovate. This implies that expected profit is the greatest motivation behind pursuit of innovation. It also implies that larger firms are more likely to
innovate, as sales revenue is a good proxy of firm size. However, measured by number of employees, small and medium enterprises are less likely to innovate than micro
enterprises even though they are more capable of undertaking technological changes
of greater quality. Indeed, a greater proportion of medium sized firms have not engaged in R&D investment in the past five years in comparison to small or microenterprises, medium sized firms are possibly in a low technology trap from the perspective of technological capability approach. This confirms the concerns regarding
the problem of the “missing middle” discussed in Section 2.
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The study also finds that investment in machines and equipment has a more significant impact on innovative activities than formal R&D, which is at very low levels.
A significant finding is that different types of technological capability maybe more
important for different types of innovative activity. R&D personnel, measured by
number of professionals was important for developing new products. Employee
training and cumulative innovation experience are important for product improvement. On the other hand, previous experience in investing in formal R&D was more
likely to lead to adoption of new technology. This supports the view of technological
capability approach which argues that unless a firm reaches a threshold level of technological capability, it would be difficult to engage in indigenous innovation nor able
to absorb technology transferred from abroad.
Based on the empirical results, the following policy implications can be drawn.
First, it would be important to upscale private enterprises in Vietnam to bolster their
technological capability. In particular, it would be essential to direct policies to reallocate resources fairly so that medium enterprises can grow rather than to focus on
creating more and more new startups that naturally tend to be small. Medium enterprises can play an important role in coordinating smaller firms and diffusing technology transferred from larger firms or FDI firms. This would help to complete the
domestic value chain to link up with the global value chain. Further, instead of focusing on formal R&D, focusing on modernization of machines and equipment
would be a way to reap the benefits of low-hanging fruit in the short run.
Second, the national innovation system should be overhauled to give greater powers to the S&T ministry, which should assume the coordinating role for S&T policy.
Priority sectors, given Vietnam’s development strategy, should be selected and public
R&D should focus on these sectors. Public R&D fund can be disbursed to the private sector through competitive bidding. These projects could be designed to include
participation of MSMEs as providers of parts and components or other services.
A good example of this type of R&D program is the commercialization of new
biopharmaceuticals funded by the then Ministry of Knowledge Economy during
2011-2014 in Korea. Unlike most government funded R&D projects, this was a
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multi-year project targeted at funding the clinical stage of new drug commercialization, which was regarded as both a technological and financial bottleneck. In addition,
the project was specially designed to forge synergies between large pharmaceutical
firms and SMEs. Research consortiums made up of private research institutions,
large firms and SMEs could compete for government funding. The project was successful due to several factors. A clear task was set forth and funding was long-term
in recognition that R&D takes some time to bear fruit. Research consortiums were
required to form in a field where synergies among research institutions, large enterprises and SMEs were expected. Moreover, there was competition between research
consortiums. Similar R&D projects could be attempted for nationalizing a particular
product or essential components in such manufacturing industries as electronics and
automobiles in Vietnam. Regional agencies providing technical services to MSMEs
can also be included in such consortiums as a way to revitalizing their technical capabilities to support technological needs of MSMEs in specific commercialization projects.
Although expanding sales revenue will clearly help MSMEs to grow and enhance
their innovative activity, simply providing financial assistance to MSMEs with below
threshold level of technological capability will not help them to learn and absorb new
technology. Rather, participating in the kind of research consortiums discussed
above, accompanied by close technical cooperation with research institutions, large
enterprises and government extension centers will enable MSMEs to “learn to learn.”
Third, since different technological capabilities seem to be required for different
types of innovative activity, there needs to be tailor made technological consulting
for MSMEs depending on their technological trajectory and S&T strategy. For firms
intending to introduce new products, assistance should focus on provision of R&D
personnel or linking MSMEs to universities or research institutions on whose R&D
expertise they can rely on. For MSMEs focusing more on product improvement,
assistance in the area of employee training would be more helpful. For more advanced firms with prior experience in R&D investment that are seeking to adopt new
technology, providing access to finance to undertake internal R&D or to modernize
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machines and equipment may be more effective. Government technology centers
providing assistance to MSMEs could issue “technological capability enhancement
coupons,” akin to the “innovation coupons”13 in Thailand so that MSMEs can pick
and choose the kind of technological assistance that suit their individual needs. The
coupons should be allowed to be used at private business development service (BDS)
providers, so that it can promote the development of private BDS.
This study does not argue for the protection of MSMEs or subsidization of a
particular, strategic industry. However, it does argue for appropriate and effective
government intervention when there is clear market failure as in the case of S&T
policy. These policy implications are not only applicable to Vietnam, but also to other
developing countries with similar industrial structure (characterized by the problem
of the “missing middle”) in the APEC region that are following the footsteps of
Vietnam’s development strategy.

13 Innovation coupons are grants provided by National Innovation Agency of Thailand to support

collaboration between SMEs and innovation service providers (OECD/ERIA 2018: 454).
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Appendix 1. Definition of MSMEs in Vietnam
Table 1. Definition of MSMEs in Vietnam

Agriculture,
Manufactures,
Construction
Retail,
Services

Microenterprise
Total
No.
CapturnoEmp.
ital*
ver*

Small Enterprise
Total
No.
CapturnoEmp.
ital*
ver*

Medium Enterprise
Total
No.
CapturnoEmp.
ital*
ver*

<=10

<= 3

More
than
10 to
100

More
than 3
to 50

More
than
3 to
20

More
than
100 to
200

More
than 50
to 200

More
than
20 to
100

<= 3

More
than
10 to
50

More
than 3
to 100

More
than
3 to
50

More
than 50
to 100

More
than
100 to
300

More
than
50 to
100

<=10

<= 3

<= 10

Note : *100 million VND.
Source: Decree No. 56/2009/ND-CP, 2009. Decree No 39/2018/ND-CP, 2018 March.
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국문요약

미중소기업(MSME)에 대한 혁신 장려는 APEC 에서 중요한 의제로 다루어져 왔다.
APEC 및 베트남과 같은 회원국은 이의 일환으로 주로 ICT 분야에서 벤처금융이나 스
타트업 기업을 육성하는 정책에 초점을 두어왔다. 본 연구는 이러한 정책방향을 비판
적으로 검토하고 대안으로 기술역량 축적을 통한 미중소기업(MSME)들의 산업기술 역
량 심화가 절실함을 주장한다. 이를 위해 기술역량이론에 입각하여 베트남 미중소기
업(MSME)들의 기술역량 결정요인을 실증하여 다음과 같은 결과를 얻었다. 첫째, 기업
수익이 혁신활동에 유의한 정의 효과를 미치며, R&D 투자보다는 기계장비에 대한 투
자가 기술혁신 활동에 유의미한 영향을 주고, 기업 규모는 혁신의 양뿐 아니라 질적
측면에 영향을 미칠 수 있을 것으로 보인다. 나아가, 기술혁신 활동 형태에 따라 유의
미한 영향을 미치는 기술역량 유형이 각기 다르다. 따라서 1) 미중소기업(MSME)들의
기술역량 강화를 위해서는 사업규모 확대가 절대적이며, 2) 미중소기업들을 조직하고
대기업 또는 외국인투자기업으로부터 전수받은 기술을 확산하는 데 지대한 영향을 미
칠 수 있는 중견기업들에 자원을 배분하는 정책이 필요하고, 3) 일률적인 R&D 자금지
원보다는 개별 미중소기업(MSME)들이 진행하는 기술혁신 활동 형태에 알맞은 기술역
량 지원을 위한 맞춤형 기술컨설팅이 필요하다.
핵심용어: 기술개발역량, 저기술역량 함정, 중소기업, 베트남, 혁신정책
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