ERIA-DP-2014-10

ERIA Discussion Paper Series

Constraints, Determinants of SME Innovation,
and the Role of Government Support

Sothea OUM
Economic Research Institute for ASEAN and East Asia (ERIA)

Dionisius NARJOKO
Economic Research Institute for ASEAN and East Asia (ERIA)

Charles HARVIE

Centre for Small Business and Regional Research,
School of Economics, University of Wollongong

May 2014

Abstract: This paper provides an empirical analysis of potential constraints to
SMEs upgrading their capability to innovate, and assesses the effectiveness of
government support in overcoming these constraints. The justification for
government support is that market failures can hinder SMEs’ access to information,
finance, technology, and human resources. This paper focuses on the impact of the
perceived effectiveness of government support through business development
services in terms of providing: (i) training; (ii) counselling and advice; (iii)
technology development and transfer; (iv) information; (v) business linkages; (vi)
financing; and (vii) a conducive business environment. The effectiveness of this

support is evaluated against the ability of SMEs to innovate.

Keywords: SMEs, constraints, innovation, government support, and developing
Asia.
JEL Classification: L20, L25




1. Introduction

There are many sources of motivation for firms to innovate, including firms’
rational, profit-driven investment and efficiency-seeking behaviour to improve their
competitiveness, and in order to facilitate their entrance into new markets, so that they
are able not only to maintain their current market shares but to expand as argued by
Shefer and Frenkel (2005) and Webster (2004). The capability of firms to innovate is
found to be an important determinant of the participation of small- and medium-sized
enterprises (SMEs) in production networks (Harvie, et al., 2010). Therefore, a better
understanding of factors that are likely to facilitate an enhancement of this capability
is worth exploring. Teece (2010) and Souitaris (2003) provide a review of
determinants of technological innovation. Mairesse and Mohnen (2010) also discuss
the usage of innovation surveys for econometric analyses.

Many studies have been conducted to examine the determinants of innovation by
SMEs, for example, Baldwin, et al. (2001) and Raymond and St-Pierre (2010) for
Canada; Romijn and Albaladejo (2002) for England; Vega-Jurado, et al. (2008) and
Guadalupe, et al. (2010) for Spain; de Jong and Vermeulen (2004) for the Netherlands;
Bertschek (1995) for Germany; and Lee, et al. (2010) for South Korea. Other studies
on innovation in ASEAN and other East Asian economies have been conducted by
Hahn and Narjoko (2011), Intarakumnerd (2011), Intarakumnerd and Ueki (2010), and
many papers have also been published in the Asian Journal of Technology Innovation.

It is well recognised in the literature, such as in Lall (2003) that, in most
circumstances, the success of overcoming internal constraints of SMEs requires some
strategic support measures from governments. The justification for the support to
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they face many constraints in an increasingly competitive and complex international
business environment. These constraints are the results of market failures that hinder
their access to information, finance, technology, and human resources.

The focus of this paper is to provide empirical evidence of potential constraints
and determinants of SMEs’ capability to innovate and to assess the impacts of effective
support by governments to overcome these constraints through business development
Services.

As discussed by Abonyi (2005), national governments, in general, tend to provide
support in six areas: (1) training in general business management, entrepreneurship,
and particular business skills such as marketing, accounting, finance; (2) counselling
and advice, often on a ‘firm-by-firm’ basis, and where particularly effective, as a
follow-up to training; (3) technology development and transfer, involving the
adaptation, design and development of technologies and their dissemination to SMEs;
(4) information on markets, buyers, technology, increasingly available through
information and communications technology (ICT)-based facilities, as well as through
traditional mechanisms such as trade fairs, exhibitions and visits/tours; (5) business
linkages involving the development and strengthening of commercial linkages
between SMEs and large firms (e.g. subcontracting) and among SMEs (e.g.
development of ‘enterprise clusters’); and (6) financing aimed at channelling funds to
SMEs either directly (e.g. special purpose financial institutions such as ‘SME banks”)
or indirectly (e.g. through special ‘windows’ of commercial banks), perhaps at
preferential rates. Another factor is also considered, number (7), which is whether the
government’s efforts to make an overall improvement in the business climate (e.g.
political and macroeconomic stability; laws, regulations, and dispute resolutions;

reduced corruption and bureaucratic barriers; fair competition, infrastructure, etc.) is



favourable to SMEs’ innovation efforts. The perceived effectiveness of this support is
evaluated against the ability of SMEs to innovate.

The rest of this paper is organized as follows. Section 2 discusses pertinent
literature to provide a framework for our analysis and to establish some testable
hypotheses. Section 3 presents the methodology for the empirical exercises. Section 4
presents the results of the empirical exercises and Section 5 summarises the key

findings and presents the key conclusions from these findings.

2. Analytical Framework and Testable Hypotheses

The definitions of types of innovation used in this analysis follow the Oslo Manual
(OECD/Eurostat, 2005). Three categories of innovation are considered: (1) business
process or organisational innovation, which is defined as the introduction of
significantly changed organisational structures, advanced management techniques,
and corporate strategic orientations; (2) production process innovation: the
implementation/adoption of new or significantly improved production or delivery
methods; and (3) product innovation: the implementation/commercialisation of a
product with improved performance characteristics, such as to deliver new or
improved services to the consumer. We examine factors that hinder or contribute to
the firms’ likelihood to upgrade their capability to innovate. This then provides
information relating to what variables are important overall, and how businesses,
processes, and product innovators differ in their dominant characteristics and

determinants.



In identifying constraints to, and determinants of, innovation by SMEs, we assume
that SMEs need to overcome any internal resource constraints that may be related to
their size, and to develop capacities enabling them to become more innovative. Their
constraints or barriers that particularly affect innovation can be resource-based or
capability-related, such as access to: skilled labour, finance, and market information.
In addition to these internal factors, external environment factors, such as ICT
infrastructure and protection of intellectual property rights (IPR) can also be
hindrances to SME innovation. We also rely on existing literature to take into account
the importance of the exposure to foreign trade and ownership in technological
transfers and spillover effects.

We then investigate the significance of institutional support from government to
help firms mitigate and overcome these constraints. Specifically, we test whether each
of the reported comprehensive support services provided by governments or other
sources in the area of (i) training, (ii) counselling and advice, (iii) technology
development and transfer, (iv) information, (v) business linkages, (vi) financing, and
(vii) conducive business environment, would enhance firms’ capability to innovate.

Selected literature as discussed in the next section provides the basis for the
empirical analysis, hypotheses testing and profiling aimed at highlighting the key
characteristics of SMEs that are successful or unsuccessful in upgrading their

capability to innovate.

2.1. Hypotheses relating to Firm Characteristics of SMEs
2.1.1. Size
Relatively large firms are assumed to have greater access to the resources needed

for investment in, or adoption of, a new technology. Larger firms are more likely to



have the financial resources required for purchasing and installing new technology and
may be better able to attract the necessary human capital and other resources. In
support of this hypothesis, surveys of empirical studies by Cohen and Levin (1989)
and Hall and Khan (2002) suggest that large firms can capture economies of scale from
production and can spread the fixed costs associated with adoption across a larger
number of units.
2.1.2. Age

There could be a positive relationship between an SME’s age and its capability to
innovate, as older firms would be expected to have accumulated more experience in
learning how to improve their efficiency than younger firms. However, a negative
relationship involving firm age and the capability to innovate might also be observed,
as shown, for example, in the paper by Shefer and Frenkel (2005), who examined 209
industrial firms in the northern part of Israel and found that younger firms were more
inclined to invest in research and development than the older, more established firms.
We can also assume that adjustment is likely to be more difficult, in general, for older
firms to achieve than it is for younger firms, as the new and younger SMEs are
expected to have greater flexibility in taking advantage of breakthroughs in
technology, be it through start-ups or spin-offs from technology research or incubating

centres, compared with older SMEs.

2.1.3. Foreign ownership
Foreign ownership is hypothesized as being positively related to an SME’s
capability to innovate, as foreign-owned firms can employ assets owned by the foreign

partners, thus providing advantages, for example, in terms of accessing financial



support or technological know-how. The significance of foreign ownership, however,
may depend on the share of the ownership. Parent companies may restrict the transfer
of firm-specific assets to companies operating in another country if they do not hold a
significant controlling interest over those firms. Guadalupe, et al. (2010) found that
the parent companies of multinational firms acquire firms in foreign countries that they
consider to be more conducive to conducting product and process innovation and

adopting new technologies.

2.1.4. Skilled labour

The skill level of workers is found to be one of the most important determinants
of a firm’s ability to absorb and make use of new technology in the survey by Hall and
Khan (2002), who argued that the successful implementation of a technology requires
complex new skills, and it can be time consuming or costly to acquire the required
level of competence. Dewar and Dutton (1986) found that investment in human capital
in the form of technical specialists appears to be a major facilitator in the adoption of
new technical processes. Therefore, firms with a high number of educated and
technically qualified staff will be more responsive and capable of building up the

capacity to innovate.

2.1.5. Access to finance
SMEs that have relatively plentiful internal financial resources or access to
external sources of finance are hypothesized as having a higher chance of engaging in

innovative activities than those that do not. The relationship between the use of



external finance in particular, and the extent of firm innovation is expected to be
significant and positive. Access to external funds to improve existing, or acquire new,
machinery and equipment is important to every firm, because as argued by Hall and
Khan (2002), together with skilled workers, capital goods are crucial for successful
implementation and operation of a new invention.
2.1.6. Exposure to foreign trade

Exposure to foreign trade is hypothesized as enhancing firms’ innovation
capability through both export and import channels, in addition to foreign acquisition
through foreign direct investment (FDI). Keller (2009), in his extensive survey of
theoretical and empirical studies, found that technology spillovers are positively
associated with imports and firms’ inward and outward FDI, but mixed for exports.
Love and Ganotakis (2013) found a positive link between exporting and SMEs’ ability
to overcome hurdles and innovate for a sample of high-technology SMEs in the UK.
Their finding is consistent with the learning-by-exporting hypothesis that when
countries engage in trade, knowledge is exchanged between the companies in each of
the trading partners. Knowledge is transferred internationally, both embodied in the
flow of traded goods, services and skilled labour, and also through technology transfers
between firms. Moreover, Hall and Khan (2002) argued that imports of high
technology products from developed countries are generally coupled with a high level
of knowledge transfer and knowledge spillover.
2.1.7 Access to information

Lack of information is found to be one of the most important constraints facing
companies in our surveyed sample. Up-to-date information that is of key importance
to business activities includes that relating to customer behaviour/tastes, new

competitors, price development, availability of new technologies and materials, new



market opportunities, business advisory services, training opportunities, financing
sources, taxation, government regulations on trade, customs, investment, etc.
Information on all of those aspects of business is crucial for all enterprises to enhance
their business sustainability, production and productivity, and to facilitate market
access, as well as informing their decisions on whether to embark on investment in
innovation activities.

2.1.8. ICT infrastructure

The adoption of new, and improvement of existing, ICT infrastructure can enhance
firms’ efficiency, reduce costs, and broaden market reach. It can be used by firms to
replace traditional means of communication, to manage business documentation and
information (databases), to perform usual business operations (inventory control) and
to engage in business transactions or e-commerce (business to business or business to
consumer).

While testing the hypothesis that ICT can act as an enabler of innovation by
speeding up the diffusion of information, enabling closer links between businesses and
customers, reducing geographic limitations and increasing efficiency in
communication, Spiezia (2011) looked at firms in eight OECD countries and found
that ICT enables firms to adopt new processes and practices, particularly resulting
from product and marketing innovation, but not the capability to develop those new
products and processes. Machikita, et al. (2010) also found positive correlations
between ICT and business performance, especially with regard to the development of
export markets and improvement of production management (product quality and cost
reduction). Therefore, we expect that access to ICT infrastructure is an enabling factor
for firms to innovate.

2.1.9. Enforcement of intellectual property rights



An efficient and effective intellectual property rights (IPR) system is assumed to
be positively correlated with firms’ innovation efforts. Hall and Lerner (2009) in their
review of literature on firms’ R&D finance suggested that a loose enforcement of IPR
protection would hinder the firm undertaking the investment to secure the returns from
the investment in knowledge/innovation, and therefore, such firms will be reluctant to
invest. Allred and Park (2007) also found a strong positive influence of patent rights
and changes in patent rights on a firm's propensity to invest in innovation in their study

of data for 706 firms in 29 countries.

2.2. Hypotheses relating to Government Supports

Lall (2003) argued that it may be necessary for governments to take a proactive
role in order to overcome market failures that may hinder firms building their
capabilities that are required for industrial development. Smallbone and Welter (2001)
discussed the role of government in SME development in transition economies. They
argued that a stable macroeconomic environment, legislation and regulations (easy
registration, compliance to tax, social security etc.), support policies and programmes,
and institutional arrangements (business support infrastructure, banks, and other
financial intermediaries) have direct (positive) impacts on SME development. Kim and
Lee (2011) in their study of firms in South Korea found that government funding
generally had a positive effect on firms’ production processes and product innovation
(new-to-the-firm), but found it to be statistically insignificant in its effect on achieving
high innovativeness (new-to-the-market processes and product innovation).
Intarakumnerd and Virasa (2004) discussed government policies and measures that
would support firms’ development of technological expertise and access to advances

in technology, many of which are proposed below.
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In order to assess the effectiveness of government support to SMEs, we examine
whether the provision of (i) training; (ii) counselling and advice, (iii) technology
development and transfer; (iv) information; (v) business linkages; (vi) financing; and
(vii) a conducive business environment, are positively correlated with the capability

of SMEs to innovate.

3. Methodology

3.1. Model

The analysis in this paper does not only identify the constraints and determinants
of the capability of SMEs to innovate, but it also establishes how each constraint and
determinant will impact upon the build-up of SMEs’ capability to engage
simultaneously in a number of innovation activities.

The capability is then measured within a range from zero to four where a value of
four is the maximum value for business process innovation, three is the maximum for
production process innovation, and three for product innovation. More detailed

information on how each number is assigned is given in Section 3.2 and Table 1.

We utilize the ordered probit model to provide estimates for each firm/SME of its
level of capability to innovate. Thus, the following general form of a statistical model

is estimated:

INNOLJ = Qg + ﬁl’ Xi + & (1)
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where INNO;;is a discrete choice variable for each factor relating to the firms’
capability to innovate. The term i represents firm i, and j denotes categories of
innovation and takes a value from 1-4. The term INNO;, takes a value of 0-4 to
represent whether an SME is engaged in any number of business process innovation
activities from zero to four; INNO;, takes a value of 0-3 to represent whether an SME
is engaged in any number of production process innovation activities from zero to
three; and INNO;; takes a value of 0-3 to represent whether an SME is engaged in any
number of product innovations from zero to three. The term INNO;, takes a value of
0-3 to represent whether an SME is engaged in the maximum number of activities in
zero, one, two or three of the categories of innovation. The term X; is a set of
explanatory variables that captures firm characteristics and g; is an error term.
Estimations include a control by including dummy variables for industries and country
groups. The industry dummy variables identify whether firms are in the following
sectors: garments; auto parts and components; electronics, including electronics parts
and components; or other sectors. The country-group dummy variables identify
whether a firm operates in the group of developed ASEAN countries (i.e. Thailand,
Malaysia, Indonesia and the Philippines) and China, or the group of new ASEAN
member countries (i.e. Cambodia, Lao PDR and Viet Nam).
3.2. Measurement and Summary of Variables

Similar to the approach taken by Machikita and Ueki (2010) in their measurement
and classification of innovation, in order to measure a firm’s business process
innovation efforts four dummy variables were created to identify whether a firm: (1)
meets international quality standards, (2) has introduced ICT, (3) has established new
divisions or plants, and (4) is involved in business networking activities (e.g. business

association membership, cooperation with other firms, R&D networks, etc.). In order
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to measure the extent of a firm’s production-process innovation efforts, three dummy
variables were created to identify whether a firm: (1) has bought new machines, (2)
has improved its existing machinery, and (3) has introduced new know-how or
knowledge into its production. For a firm’s product innovation efforts three dummy
variables were created to identify whether a firm: (1) has introduced new products or
services onto the market, (2) has introduced new products or services using new
technology, and (3) has introduced new products or services to the market. We sum all
dummy variables for each innovation category to get the total number of innovation
activities for each category, INNO;; — INNO;, (see Table 1).

A number of variables are employed to account for the hypothesized firm
characteristics. The first six of these are as follows and described in turn: firm size,
firm age, firm ownership, skill level, exposure to foreign trade, and access to finance.

Firm size is proxied by the number of employees. Meanwhile, the age of the firm
is proxied by the number of years the plant has been in commercial production. These
two variables are in logarithmic form.

We distinguish between foreign- and locally-owned firms by assigning a value of
one for firms with more than 50 percent of the share owned by foreigners and zero for
locally-owned firms. A skill intensity variable is also included in the estimation, which
is defined as the ratio of employees with tertiary or vocational education to the total
number of employees.

The firm’s level of exposure to foreign trade is proxied by a dummy variable when
the firm is engaged in both importing and exporting at the same time.

For the finance variable, we have two dummies variables. One is for SMEs that
are reported to face a shortage of working capital to finance new business plans, so

those SMEs are considered to be financially constrained. Another dummy variable is
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for SMEs that are reported to have access to external sources of finance to fund their
capital expansion.

Four other variables to capture critical constraints faced by SMEs affecting their
capability to innovate are: (1) limited information to locate and/or analyse markets
and/or business partners, (2) insufficient quantity of personnel, or insufficiently trained
personnel required for the firm’s expansion, (3) inadequacy of ICT infrastructure, and
(4) inadequate protection of IPR.

Finally, seven dummy variables were assigned to reflect the perceived
effectiveness of the government support services to SMEs, for (i) training; (ii)
counselling and advice, (iii) technology development and transfer; (iv) information;
(v) business linkages; (vi) financing; and (vii) a conducive business environment.

The summary of statistics is shown in Tables 1 and 2. Table 1 shows the summary
of key dependent variables, and Table 2 shows all 18 variables using the Likert scale,
where a value of one implies ‘very significant’ and a value of five means ‘not
significant’. The key constraint variables are numbered (1) to (5); determinants and
firm characteristics are numbered (6), (7) and (15) to (18); and the seven variables for
the perceived effectiveness of government support and the business environment are
numbered (8) to (14) where a value of one implies ‘very ineffective’ and a value of

five means ‘very effective’.
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Table 1: Summary Statistics of Dependent Variables

Mean  Std Min. Max.

dev.
Business process innovation - INNO;,; 1.372 1.237 0 4
Adopted an international standard (ISO or others)? 0.375 0.484 0 1
Introduced ICT and reorganized business processes? 0.338 0.473 0 1
Introduced other internal activities to respond to changes in the
market? 0.199 0.400 0 1
Involved in business networking activities (e.g. business 0.460 0.499 0 1
association membership, cooperation with other firms, R&D
networks, etc.)?
Production process innovation - INNO;, 1517 1.164 0 3
Bought new machines 0.493 0.500 0 1
Improved existing machines 0.615 0.487 0 1
Introduced new know-how on production methods 0.409 0.492 0 1
Product innovation - INNO; 0.902 1.071 0 3
Introduction of new good 0.496 0.500 0 1
Introduction of new good to new market 0.213 0.410 0 1
Introduction of new good with new technology 0.193 0.395 0 1
Combined innovation capabilities INNO;, 0.445 0.666 0 3
Business process innovations (1 if INNO;; = 4, 0 otherwise) 0.055 0.227 0 1
Production process innovations (1if INNO;, = 3,0 otherwise) 0.268 0.443 0 1
Product innovations (1 if INNO;; = 3,0 otherwise) 0.122 0.327 0 1

In Table 1, the summary statistics suggest that firms are reported to have
conducted business process innovation, primarily through business networking
activities (mean value at 0.46, or 46 percent), followed by the adoption of international
standards (37 percent) and third most significant was the introduction of ICT (34
percent). However, most SMEs showed very little response to changes in market
conditions (20 percent).

Firms that have been engaged in production process innovation have done so
predominantly by improving existing machines (mean value at 61 percent) or buying
new machines (49 percent) and, to a lesser degree, by introducing new know-how to
the production process (41 percent).

Firms’ capacity with regard to product innovation is shown to take a mean value

of 0.496, or 50 percent in the table. However, a significant proportion of them (with
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very low mean value for using new technology at 19 percent) have been able to
introduce new goods to the market that are made using old technologies and sold to
existing markets (mean value for new market at 21 percent). For the combined
innovation capabilities, about 27 percent (mean value at 0.27) of them are able to
engage in all activities in production process innovation, 12 percent in product
innovation, and about 5 percent in business process innovation.

In Table 2, the mean value of each constraint variable (1) to (5) is between 2.7 to
3.3, suggesting that many firms face significant constraints, because a value of 1.0
implies the most significant constraint. Around 11 percent of SMEs are able to access
external sources of finance and around 22 percent of them are exposed to foreign trade.
A mean value lower than 3.0 for perceived effectiveness of government support
suggests some degree of ineffectiveness, since a value of 5.0 implies the most

effective.
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Table 2: Summary Statistics of Independent and Control Variables

Variables Mean  Std  Min. Max. Variables Mean  Std Min.  Max.
dev. dev.

(1)  Limited information to locate/analyse 2801 1.271 1 5 (10)  Technology development and 2211 1823 0 1
markets/business partners transfer

(2)  Insufficient quantity of and/or untrained 2944 1.280 1 5 (11)  Information 2.781 1.806 0 1
personnel for market expansion

(3)  Shortage of working capital to finance new  2.741  1.337 1 5 (12)  Business linkages 2.661 1.895 0 1
business plan

(@) Inadequacy of basic and ICT infrastructure ~ 3.219 1.228 5 (13)  Financing supports 2,282 1831 0

(5)  Inadequate protection of intellectual 3290 1441 5 (14)  Conducive business 2478 1.793 0
property rights environment

(6)  Access to external sources of finance to 0.108 0.311 0 1 (15) Age 2.238 0.858 0 4.220
fund their capital expansion

(7)  Exposure to foreign trade 0.221 0.415 0 1 (16) Size 3.302 1.186 0 5.298

(8)  Received training 2.631 1.790 0 5 (17)  Foreign ownership 0.099 0.299 0 1

(9)  Counselling and advice 2431 1.760 0 5 (18)  Skill intensity 0.398 0.365 0 1
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The logarithmic mean of firm age is 2.2 (normal mean age is 12 years) and firm size is 3.3
(normal mean size is 49 employees), respectively. Less than 10 percent of the firms are owned
by foreigners and the average ratio of the workforce with university and vocational training is

around 40 percent.

4. Results and Analyses

4.1. Constraints and Determinants of Innovation by SMEs

SMEs are asked to rank barriers to firms’ ability to initiate, develop or sustain business
operations. Limited information to locate and/or analyse markets and/or business partners,
difficulty faced by a firm to access to insufficient quantity of, and/or untrained, personnel for
market expansion, shortage of working capital to finance new business plan, inadequacy of
ICT infrastructure, and inadequate protection of IPR are found to be major constraints to all
firms in the sample. We estimate the significance of these constraints with regard to the ability
of firms to upgrade their capability to innovate.

Table 3 reports the results of a maximum likelihood estimation of Equation (1). The table
reports the final specifications that give the best results. The Wald test of overall significance
in all specifications passes at the 1 percent level. The table reports robust standard errors for

the reason of heteroscedastic variance.
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Table 3: Constraints and Determinants of SME Innovation

Dependent variable

Independent variable
INNO;; (1) INNO;, (2) INNOs (3) INNO;, (4)

Ln(age) -0.126%* -0.0791 -0.0804 -0.182%**
(0.0559) (0.0559) (0.0590) (0.0596)

Ln(size) 0.502%** 0.209%** 0.243%** 0.220%**
(0.0421) (0.0398) (0.0395) (0.0426)

Foreign ownership -0.0653 -0.0575 -0.00353 -0.0282
(0.147) (0.143) (0.132) (0.166)

Skill intensity 1.071%%* 0.644%** 0.324%** 0.492%**
(0.123) (0.128) (0.124) (0.133)

Constraint and determinant variables

Limited information to locate and/or analyse -0.0636* -0.0357 -0.0515 -0.0475
markets and/or business partners
(0.0345) (0.0336) (0.0374) (0.0385)
Insufficient quantity of personnel and/or -0.0770** -0.119*** -0.112*** -0.114***
untrained personnel for market expansion
(0.0355) (0.0357) (0.0378) (0.0381)
Shortage of working capital to finance new -0.0599* -0.0743** -0.0281 -0.0820**
business plan
(0.0321) (0.0321) (0.0336) (0.0351)
Inadequacy of basic and ICT infrastructure -0.0444 0.00636 -0.0982*** -0.0569
(0.0351) (0.0374) (0.0380) (0.0405)
Inadequate protection of intellectual property -0.0436 -0.0115 -0.114%*** -0.0743**
rights
(0.0302) (0.0299) (0.0308) (0.0322)
Dummy variable for access to external sources 0.427*** 0.476*** 0.368*** 0.383**
of finance to fund capital expansion
(0.127) (0.138) (0.139) (0.152)
Dummy variable for exposure to foreign trade 0.451%** 0.315%** -3.16e-05 0.0511
(0.124) (0.121) (0.117) (0.137)
Control variables
Dummy variable for garment sector -0.663*** -0.264** -0.0500 -0.230*
(0.121) (0.120) (0.127) (0.129)
Dummy variable for auto parts and components -0.131 0.116 0.0697 -0.0810
(0.123) (0.128) (0.135) (0.142)
Dummy variable for electronics, and electronics -0.0556 0.0731 0.147 -0.205
parts and component
(0.132) (0.139) (0.124) (0.152)
Dummy variable for country group -0.00198 0.644*** 0.164 -0.0138
(0.100) (0.107) (0.107) (0.117)
Observations 715 715 715 715

Notes: 1. Robust z statistics in parentheses
2. ***significant at 1%; **significant at 5%; *significant at 10%.
3. To avoid potential multicollinearity between independent variables, we introduce
constraint and determinant variables separately, with little effect on the base models,
although we present the coefficients here in a single column.
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Results from the regression shown in Table 3 indicate that there are some common
constraints and determinants affecting the capability of SMEs to innovate and also some that
are specific to certain SMEs.

The common features with robust findings, statistically significant at the 1 percent level,
for all categories of innovation are: larger firm size, higher skill intensity, overcoming the
shortage in human resources, and being able to access external sources of finance to fund
capital expansion. These are key determinant factors for SMEs to upgrade their capability to
innovate. These findings are in accordance with our hypotheses.

However, younger firms appear to be more innovative in terms of improving business
processes and amongst the most capable SMEs. Foreign ownership seems to be a relatively
unimportant factor in technological transfers and upgrading of technology.

Specific to business process innovation INNO;; in addition to the above-mentioned
characteristics, limited access to information and a shortage of working capital appear to be
major constraints. Moreover, exposure to trade is one of the significant channels of
improvement in business processes.

Similar to the case of business-process innovation, overcoming shortages in working
capital and exposure to foreign trade, are additional constraints and determinants for SMEs in
successfully upgrading their capability in production processes INNO;,, while access to
information is not a significant constraint. ICT infrastructure and protection of IPR are also
found not to be major problem areas for both innovation categories.

The high impact of foreign trade for both business- and production-process innovation
indicates that SMEs are able to achieve significant marginal benefits from interacting with their
foreign counterparts or from participation in product networks, confirming the learning-by-
export hypothesis. Moreover, they must innovate to meet strict product requirements and
international standards for their product exports, and this is likely to require the adoption of

advanced technology. They can improve their production process by simply importing
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machinery and equipment to replace their obsolete technologies, with little linkages through
foreign ownership.

For SMEs to be successful in product innovation INNO;5, it seems that they must have
access to information and financial resources, and not be too reliant on foreign trade—ypossibly
by concentrating on making new products for domestic markets, although the coefficient for
exposure to foreign trade is not statistically significant. ICT infrastructure and the protection
of IPR are also found to be significant factors for SME product innovation. The importance of
ICT underscores the growing importance of ICT infrastructure, such as broadband, in
stimulating innovation. Moreover, since conducting product innovation may incur risks and
significant investment costs, loose enforcement of IPR protection would undermine returns on
investment in R&D. These results are also consistent with our hypotheses.

Finally, in order that SMEs become more innovative INNO,,, beyond factors such as being
younger, processing on a larger scale, employing labour with a higher skill intensity,
overcoming the shortage in human resources, and being able to access external sources of
finance to fund capital expansion, they must have healthy internal finances and demand a good

IPR protection regime.

4.2. Perceived Effectiveness of Government Support

SMEs were asked to report the perceived effectiveness of the assistance from government
or non-governmental organisations (NGOs). On average, between 32 and 48 percent of SMEs
reported having received assistance and rated the effectiveness of support in training;
counselling and advice; technology development and transfer; access to information; business
linkages and networking; financial support; and the importance of a conducive business
environment.

In terms of the effectiveness of the assistance, for all receiving firms, financing and

technology development and transfer ranked first and second, on average, followed by
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counselling and advice, business environment, business linkages and networking, training, and
lastly information.

When asked what assistance they needed the most, the logical answers would be in the
areas with lower ranks of perceived effectiveness. Therefore, information should be the highest
priority, but was consistently ranked second after financing, which could suggest that access to
finance is one of the most important problems faced by SMEs. This was followed by the need
for further provision of support in business linkages and networking, improving business
environment, training, technology development and transfer, and counselling and advice
Services.

We further investigate whether the perceived effectiveness of the support services would
stimulate innovation activities of the firms by conducting the ordered probit regression analysis
for each of the innovation categories, following the same procedures as in Section 4.1 to ensure

the robustness of the results.
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Table 4 Effectiveness of Government Support and SME Innovation

Dependent variable

Independent variable
INNO;; (1) INNO;, (2) INNOs (3) INNO;, (4)

Ln(age) -0.126** -0.0791 -0.0804 -0.182%**
(0.0559) (0.0559) (0.0590) (0.0596)

Ln(size) 0.502%* 0.209%*+* 0.243%** 0.220%**
(0.0421) (0.0398) (0.0395) (0.0426)

Foreign ownership -0.0653 -0.0575 -0.00353 -0.0282
(0.147) (0.143) (0.132) (0.166)

Skill intensity 1.071%** 0.644*** 0.324*** 0.492%**
(0.123) (0.128) (0.124) (0.133)

Government support

Training 0.0735%* 0.0492 0.0171 0.0311
(0.0354) (0.0349) (0.0393) (0.0382)
Counselling and advice 0.0794** 0.0548 0.00823 0.0719*
(0.0364) (0.0365) (0.0410) (0.0405)
Technology development and transfer 0.136%** 0.125%** 0.0413 0.0661*
(0.0357) (0.0357) (0.0416) (0.0385)
Information 0.166*** 0.103*** 0.0791** 0.0623*
(0.0360) (0.0323) (0.0361) (0.0356)
Business linkages 0.152%** 0.128*** 0.0444 0.0627*
(0.0344) (0.0342) (0.0353) (0.0357)
Financing 0.0280 0.0383 0.0307 0.0116
(0.0389) (0.0380) (0.0434) (0.0403)
Conducive business environment 0.125%** 0.103%** 0.0353 0.00472
(0.0386) (0.0343) (0.0396) (0.0382)

Control variables

Dummy variable for garment sector -0.663*** -0.264** -0.0500 -0.230*
(0.121) (0.120) (0.127) (0.129)

Dummy variable for auto parts and components -0.131 0.116 0.0697 -0.0810
(0.123) (0.128) (0.135) (0.142)

Dummy variable for electronics, and electronics

parts and component -0.0556 0.0731 0.147 -0.205
(0.132) (0.139) (0.124) (0.152)

Dummy variable for country group -0.00198 0.644%** 0.164 -0.0138
(0.100) (0.107) (0.107) (0.117)

Observations 715 715 715 715

Notes: 1. Robust z statistics in parentheses
2. ***sjgnificant at 1%; **significant at 5%; *significant at 10%.
3. To avoid potential multicollinearity between independent variables, we introduce
government support variables separately, with little effect on the base models, although we
present the coefficients here in a single column.
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Results from the regressions in Table 4 show that although all receiving firms reported
relative effectiveness of government finance, it is not statistically significant and this may
suggest that it is less effective in helping firms to innovate across all categories. This result
reconfirms the previous finding in the case of joining production networks, namely that
overcoming an internal shortage of working capital by accessing external finance is more
important than government financial support. This may suggest that being able to access
external finance is in itself a sign of competency to earn trust or a ‘seal of approval’ from
financial institutions.

Effective measures with statistical significance across innovation categories are: access to
information, promotion of business linkages and networking, and support measures in
technology development and transfer. It is interesting to note that most government support in
our sample firms is found to be relatively more significant only for business- and production-
process innovation, and less so for the product and the ability to conduct a combination of
business, production process, and product innovation.

For business-process innovation, except for government finance, the rest of the support is
found to be effective in enhancing SMEs’ capabilities, especially access to information,
business linkages and networking, technology development and transfer, with higher
coefficients and significance at 1 percent level, followed by a conducive business environment,
counselling and advice, and training.

The most effective measures to help upgrade SMEs in terms of production-process
innovation are found to be: business linkages and networking, technology development and
transfer, followed by access to information and a conducive business environment, with all
coefficients significant at the 1 percent level.

However, only access to information is found to be significant and the rest of the
government support appears to be totally ineffective in raising SMEs’ product innovation

capabilities. This result suggests that more difficult challenges remain for the government to
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address amongst the external constraints, which are quite distinctive for this group (better ICT
infrastructure and an effective IPR regime), and for SMEs themselves to build up their internal
capacity, especially human capital as shown in Section 4.1.

Finally, at the 10 percent level of statistical significance, the firms that have the greatest
ability to innovate appear to consider that the most effective support is: receiving counselling
and advisory services, business linkages and networking, information, and technology
development and transfer, followed by access to information and a conducive business
environment. However, the coefficients of these statistically significant variables are similar to

each other.

5. Summary and Conclusion

This paper provides empirical evidence of key constraints and firm characteristic
determinants of SMEs upgrading their capability to innovate. It also contributes to the literature
on the assessment of effective government support measures for surveyed SMEs in Thailand,
Indonesia, Malaysia, the Philippines, Viet Nam, Cambodia, Lao PDR and China.

Results from the regression have shown that larger firm size, higher skill intensity of
labour, ability to overcome shortages in human resources, and being able to access external
sources of finance to fund capital expansion, are common key determinants for SMEs in
upgrading their capability to innovate for all three categories of innovation. Foreign ownership
seems to be the least important among the factors in the survey in terms of SMEs’ capability
to upgrade technology and in technological transfers.

Another important result is that exposure to foreign trade is important for both business-
and production-process innovation, through interacting with their foreign counterparts or from

participation in product networks, confirming the learning-by-export hypothesis, and through
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importing technologies, while linkages through foreign ownership tend to have a much less
significant influence. For product innovation, the two most important factors for SMEs to
upgrade their capabilities are ICT infrastructure and the protection of IPR.

With regard to the effectiveness of government policy measures, although all receiving
firms reported the relative effectiveness of government financial support, it was found to be
ineffective in helping firms to be more innovative in all categories in comparison to
overcoming internal shortages of working capital by accessing external finance. This may
suggest that being able to access external finance is in itself a sign of competency to earn trust
or a ‘seal of approval’ from financial institutions. Effective measures that appear to be
significant across innovation categories are: access to information, promotion of business
linkages and networking, and support measures in technology development and transfer.

Effective measures to help upgrade SMEs’ ability to innovate in the production process
are found to be: business linkages and networking, and technology development and transfer,
followed by access to information, and a conducive business environment. However, only
access to information is found to be significant in raising SMEs’ capability in terms of product
innovation. The firms that have the greatest ability to innovate appear to attach relative
importance of effective support to receiving counselling and advisory services, business
linkages and networking, information, and technology development and transfer, followed by
access to information and a conducive business environment.

Empirical findings from our analyses suggest that more difficult challenges remain for the
government to address amongst the external constraints, and for SMEs themselves to build up
their internal capacity. Rather than concentrating on assisting SMEs directly through financial
contributions, the government should focus on investing in skills upgrading, human capital
development, and supporting measures for internationalisation of SMEs, together with the

improvement in ICT infrastructure, such as broadband networks, and the protection of IPR.
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Three other specific support measures that should be given priority are: provision of access
to information, promotion of business linkages and networking, and support measures in

technology development and transfer.
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