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Innovation is an essential process of change that is necessary
in order to maintain the development and growth of an

enterprise (Drucker, 2008). Innovation is defined as the ability
of an enterprises to “manage knowledge creatively in response
to market-articulated demand and/or other social needs”
(OECD, 1999). Innovation plays a pivotal role in economic
progress by increasing enterprise competitiveness in the global
market place.

New scientific and technological advances have created
evolutions in innovation processes, and technology is a primary
enabler of innovations in enterprises. While market demand
orients the market, it requires the integration of research with
manufacturing, technology with production, and both research
and technology with customers and suppliers.

SMEs are a key driving force of the modern market economy
due to their multifaceted approach to innovation.97  SMEs have
amply proved that they can be cradles of major innovations,
some of which famously originated in garages. To maintain
SMEs’ innovation capability requires the promotion of R&D and
successful commercialization of technology. However, SMEs are
not homogenous in terms of their technological and business
attributes. Different SMEs need to have different strategies
for enhancing their innovation capability. Policymakers must
recognize that in reality very few SMEs go from “garages to
riches”; stories like the rise of Apple and Microsoft are true
outliers.

CHAPTER VII
Innovation and technology

97 For examples see JSBRI, 2009.
98 Nations in the Pacific were not included due to the lack of data to
give a comprehensive overview.

Table VII.1. Innovation capabilities by region98

Region

BCG (2009) INSEAD (2011) WEF (2010)

Score
Rank Score Rank Score Rank

(out of 110)  (out of 100) (out of 125)  (out of 7) (out of 139)

East and North-East Asia 1.15 26.20 48.53 27.40 4.08 33.20

South-East Asia 0.59 38.20 36.35 65.43 3.20 60.14

South and South-West Asia  -0.52 71.00 30.76 82.20 2.97 85.00

North and Central Asia  -0.54 70.80 30.64 81.43 3.03 82.86

Developed economies 1.19 19.00 51.32 18.67 4.60 13.33

Sources:  BCG, 2009; INSEAD, 2011; and WEF, 2010.

provided. These best practices occur in the larger context of
national competitiveness, where policymakers can take
a holistic approach to human resource development,
technology acquisition, science parks and business incubators.

A. Innovation status at the regional level

Three international surveys are examined in this section
in order to assess the status of innovation capability in the
Asia-Pacific region. The surveys are the Boston Consulting
Group (BCG) (2009) International Rankings of Innovation
Capability, the INSEAD (2011) Global Innovation Index, and the
WEF (2010) Global Competitiveness Report (table VII.1).

The BCG International Rankings of Innovation Capability,
produced jointly by BCG, the United States Manufacturing
Institute and the United States National Association of
Manufacturers, measures the levels of innovation in 110
countries and ranks them with a score calculated from their
innovation inputs, including government ability to support
innovation through policies and the performance of business
innovation. Upper level metrics were calculated by assigning
weights to each of the component elements, based on a poll
of expert practitioners, scores of innovation inputs and
performance (BCG, 2009).

The INSEAD GII (Global Innovation Index), the most recognized
global index on innovation capabilities, is computed from an

In this chapter, the relationship between innovation,
technology and SMEs in the Asia-Pacific region is discussed. It
starts with innovation capability at the regional level followed
by the advantages of innovation and its attainment at the SME
level. Policy priorities to enhance innovation are also discussed.
The chapter then moves on to describe several strategies for
enhancing innovation by SMEs, including R&D, technology
acquisition and transfer, technology commercialization,
national innovation system and others. Some of the common
obstacles to greater innovation among SMEs are considered,
and some examples of best practices in the region are

average of scores across input pillars, which describe the
enabling environment for innovation, and output pillars that
measure actual achievements in innovation. The normalized
score of each country ranges from zero to 100 (INSEAD, 2011).

WEF’s Global Competitiveness Report ranks the overall
competitiveness of countries through 12 indicators, ranging
from infrastructure status to labour market efficiency. The
capacity for innovation pillar is calculated from the scores of
seven sub-metrics: (a) capacity for innovation; (b) quality of
scientific research institutions; (c) company spending on R&D;
(d) university-industry collaboration in R&D; (e) government
procurement of advanced technology products; (f ) availability
of scientists and engineers; and (g) utility patents. The final
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normalized score ranges from one to seven – a country with
companies obtaining technology by conducting formal
research, and pioneering their own new products and
processes is given the score of seven. A score of one
represents a nation with companies obtaining technology
exclusively through licensing or imitating foreign companies
(WEF, 2010).

Within the Asia-Pacific region, nations with the most
innovative capacities are the advanced economies of
Singapore; the Republic of Korea; Hong Kong, China;
New Zealand; Australia; and Japan. At the regional level,
East and North-East Asia is the most innovative (score of 7.1).
It is worth noting that the overall level of innovation for
these economies is approaching that of developed countries,
with the contributions of several outstanding performers,
e.g., the Republic of Korea and Hong Kong, China as well as
rapidly developing China, as reflected by the INSEAD Index.
South-East Asia is the second most innovative region,
followed by South and South-West Asia, and North and
Central Asia. These rankings also correspond to the relative
differences seen in regional socio-economic development
levels, particularly criteria such as educational achievement
and entrepreneurial development.

B. Why is innovation important for SMEs?

Enterprises innovate either to lower production costs or to
create demand for their products or services. At the same
time, the pressure to innovate stems from inter-linkages
and spillovers from suppliers of inputs or capital goods,
competitors, government, customers, consultants and other
technology suppliers. The relative importance of these
different influences varies by industry and firm size.

Successful companies that are able to foresee changes in the
marketplace and shifts in customer preferences are those
who lead the advance of technology and new ventures. The
ability to innovate is not necessarily coupled with huge
investments and advanced technologies, regardless of the
size of businesses, but is considered more as a mind-set able
to view changes as opportunities. As such, being flexible and
open to change (i.e., by incorporating systematic innovations
into their daily operations) can be a vital advantage for SMEs
in competing against larger enterprises (Drucker, 2008).

As the global marketplace is rapidly changing, marketing of
innovative products and services has become of paramount
importance for SMEs. Consumers today are brand-aware,
technology-ready and quality-conscious. All of these forces
pressure SMEs to be innovative, develop better products,
improve their processes and speed up their product delivery
timeframes (OECD, 2005a).

Within this context, OECD (2005a) has identified four key
components of innovations:

(a) Product innovation – the introduction of goods
or services that are new or substantially
improved;

(b) Process innovation – the introduction of a new or
significantly improved production or delivery
method;

(c) Marketing innovation – the implementation of
a new marketing method involving significant
changes in product design or packaging, product
promotion or pricing; and

(d) Organizational innovation – the creation or
alteration of business practices, workplace
organization or external relations.

Product innovation and process innovation are the two most
commonly discussed types in economic literature. These two
terms have been used to characterize the occurrence of new
or improved goods and services, and improvements in the
ways to produce goods and services, respectively
(Schmookler, 1966). The distinction between the two
concepts is fairly obvious at the level of individual firms or
industries; however, it can be ambiguous when examined in
terms of the overall economy, because the product of one
firm (or industry) may end up being used to produce goods
or services in another (Fagerberg, 2006).

Another important type is organizational innovation, which
involves developing new ways to organize production and
distribution (Fagerberg, 2006). This term describes innovation
not only within a given firm but also between firms, such as
the reorganization of entire industries (Schumpeter, 1934).
In addition, marketing innovation has been defined as the
implementation of a new marketing method involving
significant changes in product design or packaging, product
placement, product promotion or pricing (OECD, 2005b).

Components of innovations can be also categorized into two
groups: incremental versus radical innovations (Abernathy,
1978; and Porter, 1986).99  Incremental innovation involves
modest changes in existing knowledge and resources or the
existing products and services in the market. In contrast,
radical innovation involves the development of new
businesses or product lines, based on entirely new ideas or
technologies (Leifer, 2000). Among different audiences, e.g.,
engineers, product managers and marketers, the terms
“radical” and “incremental” may mean different things (Garcia
and Calantone, 2002), but the basic definitions given above
should suffice for policymakers. It is notable that incremental
innovation may generate great cumulative impact in the long
term on the economy and society, even though the radical
innovation may have bigger immediate effect (Lundvall,
1992). While policymakers may wish to promote radical
innovation due to its high return, incremental innovation
dominates the market. An overview of innovation is provided
in figure VII.1.

Most SMEs in the developing economies of Asia and the
Pacific are struggling to build their innovation capabilities.
Compared to larger enterprises SMEs are still more likely to
use mature technologies, possess limited technical skills,
and lack information about markets and technology (ADB,
2009). Governments have tried to help SMEs move from
engagement in traditional, low-productivity activities to more
modern and higher productivity ones, through holistic
approaches, including education policy and technical and

99 This categorization has been also called incremental versus
breakthrough innovations (Tushman and Anderson, 1986) and
conservative versus radical innovations (Abernathy and Clark, 1985).
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vocational training, formation of science parks, and
technology incubation and acquisition (OECD, 2005a).

C. Capacity of SMEs to innovate

Despite popular accounts of high-tech entrepreneurs, the
general truth is that most SMEs possess inherent traits that
may weaken their innovation capabilities and hinder
technological advancement. These include:

(a) Key decisions being taken by individuals, owners
or a small group;

(b) Dependence on people rather than processes;

(c) Valuing short-term gains over long-term vision;

(d) Dominant focus on cost cutting and getting more
for less; and

(e) Low or no investment in R&D.

Characteristic (e) is not only specific to SMEs. Asia-Pacific
businesses, big and small, tend to spend less on R&D than
firms in other regions.

Table VII.2 illustrates the proportion of manufacturing
enterprises in East and South-East Asia and in South Asia that
undertook different innovative activities that are positively
related to the size of enterprises. Large enterprises are more
active in innovative activities than SMEs in Asia, perhaps due
to SMEs’ disadvantaged positions in access to financing,
volume of outputs, and economies-of-scale, thus leading to
less available funds for R&D (ADB, 2009). Also, it is evident that
of the three forms of innovative activities (i.e., new product
development, upgrading of existing products and new ways
of production), enterprises approach innovation mainly
through developing a new product line or upgrading an
existing product line. Although both Asian subregions show
a similar trend, enterprises in South Asia focus more on new
product development and upgrading of existing products
than their counterparts in East and South-East Asia.

Innovation has to be considered as a central strategy, and
must be embedded in the organization and its management.
It should be practical enough to be integrated into the
existing enterprise systems and implemented as entre-
preneurial strategies outside the organization (i.e., in the
market place) (Drucker, 2008). There are three key factors
involved in successfully achieving innovation: (a) entre-
preneurial management; (b) entrepreneurial strategies; and
(c) windows of opportunities. Key general recommendations
for fostering innovation in SMEs are listed below.

(a) Entrepreneurial management:
(i) Incorporate entrepreneurship into existing

businesses and daily operations (within the
organization);

Figure VII.1. Overview of innovation

Source:  Authors’ compilation.

PRODUCT INNOVATION PROCESS INNOVATION

INCREMENTAL INNOVATION RADICAL INNOVATION

ORGANIZATIONAL INNOVATION

MARKETING INNOVATION

Viet Nam has undertaken a number of smaller-scale energy
generation projects using renewable sources, such as solar water
heaters, biomass, and small hydro and wind energy systems.
Viet Nam also shows some capacity for manufacturing micro-,
hydro- and wind-energy technologies; however, these are
underdeveloped and have yet to be applied to large-scale
manufacturing.

Renewable energy technologies could provide a significant
business opportunity for Vietnamese SMEs by enhancing
present research and manufacturing capacities in order to fulfill
domestic needs. It also reveals opportunities for Viet Nam to

Box VII.1. Opportunities for SMEs through strengthening innovation capabilities: The case of Viet Nam

cooperate with neighbouring countries on scaling up the use of
renewable energy, especially small-scale technologies, to supply
energy to rural areas. For example, Viet Nam can share with
Cambodia and the Lao People’s Democratic Republic the
technologies for the development of rural electrification. This
type of cooperation could be supported by international aid
agencies, for example, through advanced market commitments
to helping to create a new and feasible market for Vietnamese
renewable energy technologies in the two neighbouring
countries (and others).

Source:  Baumuller, 2010.

Table VII.2. Asian enterprises that have undertaken innovative activities, by size of firm

(Unit: Per cent)

East and South-East Asia South Asia

Small Medium Large Small Medium Large

Developed a major new product line 32.4 45.6 56.9 36.2 49.3 60.8

Upgraded an existing product line 53.4 63.3 72.2 58.3 70.9 75.4

Introduced new technology that 27.0 41.3 54.3 12.9 25.9 37.3
has substantially changed the way
that the main product is produced

Source:  ADB, 2009.
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(ii) Encourage people to be innovative and
entrepreneurial by using proper rewards,
incentives, and policies;

(iii) Separate entrepreneurship from the
existing operations, and create a special
location for the new venture. Never make
an existing unit the carrier of any entre-
preneurial project; and

(iv) Innovations should stem from fields of
existing business, since taking innovation
out of the organization’s own field usually
ends up with failures.

In addition, innovation as a “new venture” should be
practical and able to be developed into a new
business (within the organization) by:

(i) Focusing on the target market;

(ii) Focusing on financial foresight and
implementing the right financial policies to
support innovation; and

(iii) Building a top management team to
manage the process of promoting any new
products or services.

(b) Entrepreneurial strategies:

(i) Choosing the right entrepreneurial
strategies that fit certain innovations in the
market place and maintain the success of
the innovation (outside the organization).
For example, even though an innovation
has the potential to generate high profit
from high-end markets, entering the mass
market with a low-cost product first would
be a better strategy if the company is not
mature or if there is more competition in
the high-end market. This strategy was
widely used by Japanese companies for
their entry into the United States market in
the 1960s and the 1970s (Drucker, 1985).100

(c) Windows of opportunity:

(i) Developing a policy of systematic
innovation, analyze changes within and
outside organizations at regular intervals
and identifying whether there is any
opportunity for innovation; and

(ii) Being aware of any unexpected success and
unexpected failures within the enterprise –
incongruities in daily operation, changes in
industry and market structures – and if
there is a need for change, there may
possibly be opportunities to innovate
(within and outside the organization).

The survival of SMEs in an increasingly competitive
environment has led to greater emphasis on improving the
innovation process from conception through to design,
development and launch. SMEs can learn during the
innovation process and hopefully improve the chances of
a successful product or service launch. After a new product
or service has been launched, lessons learnt during that
project can be applied to subsequent projects. Both intra-
and inter-project learning activities can occur and will help
improve the innovation processes. If this is done on an
ongoing basis, then an SME will exhibit continuous
improvement in its innovation processes (Terziovski, Sohal
and Howell, 2002).

Finally, policymakers have to ensure that innovations are
protected so that SMEs can profit from them. Intellectual
property rights in the region need to be strengthened, with
special attention being given to SMEs’ greater access to
proper technologies and the ability to use them.

D. Policy priorities to enhance innovation

Technological advancement is the primary basis for the whole
innovation process. As technological followers, developing
countries should aim to close the “technological gaps”
between themselves and developed countries. Governments
can positively influence the acquisition of foreign technology
through attractive FDI policies, foreign licensing regulations,
intellectual property rights regimes and the acquisition of
technologies for state enterprises (Feinson, 2003).
Governments also have the responsibility to improve the
absorptive capacity of local SMEs by fostering human and
social capital needs to evaluate, select, implement and
modify foreign technologies (Ferretti and Parmentola, 2010).

Policymakers need to analyze why SMEs do not approach
technology upgrading as well as commercialization of their
innovative ideas with adequate investment. For SMEs, R&D
and commercialization of its results are often difficult. SMEs
often do not have the knowledge or funds to engage in these
innovation activities. To help address this shortcoming,
policymakers can invest in improving local and national
education and training programmes (OECD, 2000). Since it is
generally beyond the reach of small businesses to conduct
in-house training, public support for basic education,
financial assistance for SME training, and greater co-operation
and exchanges between business and universities are
valuable strategies for increasing internal innovation abilities
(OECD, 2000). With regard to financial challenges, the
introduction of supportive tax incentives, can be effective in
allowing SMEs to engage in innovative activities with
confidence. This issue is considered in greater detail later in
this chapter.

It is important to emphasize that financial policy strategies
need to involve more than throwing capital at SMEs (OECD,
2004b). The most effective and sustainable financing strategy
for SME innovation is to facilitate the fusion of entre-
preneurship and finance so that investors are actively
involved from the early stages of innovation development.
Consequently, traditional policy tools – taxation, subsidies
and regulation – are not necessarily always the only
appropriate approach (OECD, 2004b).

100 Most companies in the United States at that time saw high
profitability as their greatest strength and focused on the high-end
of the market, leaving the mass market undersupplied and
underserviced. Japanese companies moved in with low-cost products
that had minimum features and which quickly gave them a presence
in the United States market. Because the Japanese had taken over the
mass market, they soon had the cash flow to move in on the high-end
market. As a result, Japanese companies dominated both high-end
and mass markets within a short period (Drucker, 1985).
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Another policy priority is to facilitate the exchange of
information and knowledge in order to create positive
spillover effects and technology diffusion throughout the
country. In this regard, a uniform standard for quality control
can help to promote the convergence of technology levels,
to counteract the wide disparity of technologies and
efficiencies present within the same industry. Governments
can also help in the establishment of formal or informal
networks to improve technology spillover, for example,
through national innovation systems (Feinson, 2003).
Research grant programmes that help research institutes
and private enterprises forge research arrangements
and partnerships are also useful for enhancing the
commercialization of research findings.

E. Key strategies for the development of SME
innovation

This section elaborates on some of the key strategies and
relevant issues that shape the development of SME
innovation: R&D; technology acquisition and transfer;
technology commercialization; national innovation system;
open innovation; reverse engineering; intellectual property
rights; and tax incentives. This section concludes with some
observations about key obstacles to innovation and
determinants of innovation failure and success.

1. Research and development

According to an OECD (2002a) definition, R&D “comprises
creative work undertaken on a systemic basis in order to
increase the stock of knowledge, including knowledge of
man, culture and society, and the use of this stock of
knowledge to devise new applications”. The term generally

refers to three interrelated activities: (a) basic research;
(b) applied research; and (c) experimental development.
Basic research is theoretical or experimental work that is
aimed at acquiring new knowledge of observable facts and
phenomena, without explicitly defined applications or uses.
Applied research is similar but directed towards a specific
practical objective. Experimental development is the use of
knowledge gained from research to produce or improve
materials, products, processes and services (OECD, 2002a).
Basic research can lead to more targeted applied research
that feeds into experimental development. Furthermore,
experimental development can raise new theories and
hypotheses that form new questions for basic or applied
research (figure VII.2).

In the Republic of Korea, a great deal of effort has been put
into improving the technological capacity of SMEs. Four major
policy initiatives launched by the Government, including SMBA,
for SME technology capacity-building are briefly described
below.

1.  Build innovation capacity and promote technology
commercialization

The Inno-Biz programme, a technology innovation certification
system, was designed to improve innovation in manufacturing
SMEs with proven technology and innovation capabilities (up to
ten per cent of all manufacturing SMEs) by providing incentives,
e.g., preferential low interest loans, funding and diverse
government support programmes. Relevant government
ministries and institutions are also required to allot a certain
percentage of their R&D budget to support SMEs. In an effort
to prevent superior technologies from remaining unused, the
Government has also subsidized the cost of facility investment
and raw materials required for commercialization of new
technologies.

2. Facilitate the exchange of information and knowledge

Various policy measures have been taken to reinforce
networking among enterprises or between industries, including
training with universities and research institutes.

Box VII.2. SME policies for building technological capacity in the Republic of Korea

3. Bridge the financing gap for innovation

SMBA’s direct and indirect SME financing programmes are
focused on helping innovative entrepreneurs to set up or
expand operations, develop new products and invest in new
skilled staff or production facilities. The scope of tax deduction
has also expanded to cover the costs of R&D, human resource
development and welfare facilities investment of SMEs.

4. Develop pool of skilled human resources

SMBA places high priority on human resource development as
the engine of SME competitiveness and creativity. It offers
a number of measures to improve the quality of labour in SMEs.
Its on-site work conditions improvement programme aims to
encourage the inflow of skilled workers into SMEs through the
development and diffusion of needed equipment aimed at
alleviating adverse conditions such as heat, dust, odour and
noise at production sites. Additionally, employees who work for
SMEs longer than five years are granted the right to purchase
public housing ahead of others. In order to change the way that
young people perceive SMEs, and to foster friendly ties between
college students and SMEs, SMBA has also initiated collegian
SMEs experience and the youth employment programmes.

Sources:  Small and Medium Business Administration, 2011; and
ESCAP, 2007a.

Source:  Malaysian Science and Technology Information Centre, 1998.

Figure VII.2. Interrelationships among basic research,
applied research and experimental development

BASIC
RESEARCH

APPLIED
RESEARCH

EXPERIMENTAL
DEVELOPMENT

R&D spending as a percentage of GDP is a good indication
of the relative importance of R&D in a national economy.
Advanced industrial countries spend between 1 per cent and
3 per cent of their GDP on R&D, 50 to 80 per cent of which is
contributed by the industry. Less industrialized countries
generally spend between 0.1 per cent and 1 per cent, and the
capabilities of the Asia-Pacific developing countries differ
widely (World Bank, 2011d). According to the World Bank
Development Indicators, Japan (3.4 per cent) and the
Republic of Korea (3.2 per cent) top the region, followed by
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Singapore (2.5 per cent). Developing countries in Asia and
the Pacific, such as Tajikistan, Mongolia, Pakistan and India,
spend less than 1 per cent, with the exception of China at
1.4 per cent (World Bank, 2011d). Table VII.3 lists national
investment in R&D, as measured by TNC expenditures.101

little due to lack of skills or lack of funds. R&D policies
targeted specifically at SMEs are especially important, as
insufficient attention has been paid to the benefits of this
strategy to increase innovation and competitiveness. While
it is beyond the abilities of SMEs to invest in R&D on a scale
comparable to government institutes, universities and larger
firms, R&D can be simple, affordable and effective for small
businesses.

SMEs generally do not engage in R&D due to funding
constraints; however, options exist for overcoming this

101 TNCs, which are responsible for a large share of global R&D, have
been relocating their R&D activities in developing countries for
a number of reasons, such as access to inexpensive talent and new
markets (UNCTAD, 2005b). This trend is particularly evident in the Asia-
Pacific region where enterprise R&D, both private and state-owned, has
shown positive movement in recent years.
102 It is clear that developed countries hold a significant advantage
in innovation and technology development, although table VII.3 does
not tell the whole story. Firms in the Asia-Pacific region are innovating.
Even leaving aside the more developed economies of the Republic of
Korea, Singapore and Taiwan Province of China, R&D by large
enterprises in some lower income Asia-Pacific countries are on the rise
especially in sectors such as pharmaceuticals, machinery and
transportation equipment (e.g., Bangladesh, China and India) (ADB,
2009). For the most part, however, they do not innovate in the same
way as firms in developed countries. Developing country firms are not
pushing the frontiers of technology; instead, their innovations consist
of introducing modified products and processes nationally, or even
subnationally, and are mostly application-oriented (ADB, 2009).

Figure VII.3. Gross domestic expenditure on research and
development in Asia and the Pacific (purchasing power
parity dollars per capita)103

Source:  ESCAP, 2011b.
* indicates that the data refer to 2001

103 Purchasing power parities are the rates of currency conversion
that equalize the purchasing power of different currencies. They show
the ratio of prices in national currencies for the same product or service
in different countries for easy comparison (OECD, 2012).
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Table VII.3. Trend in R&D spending, by country, 2007102

Country Per cent of GDP

Tajikistan 0.06
Azerbaijan 0.17
Kazakhstan 0.21
Armenia 0.21
Mongolia 0.23
Kyrgyzstan 0.23
Pakistan 0.67
India 0.80
Russian Federation 1.12
China 1.44
Singapore 2.52
Republic of Korea 3.21
Japan 3.44

Source:  World Bank, 2011d.

In terms of per capita, Singapore has the highest expenditure,
followed by Japan and the Republic of Korea (ESCAP, 2011b)
(figure VII.3). Government policies and initiatives in the region
have a significant impact on the R&D environment.
For example, the Government of Singapore has allocated
S$16.1 billion for research, innovation and enterprise for
2011-2016, which is a 20 per cent increase from the previous
period (Channel NewsAsia, 2010).

In the Asia-Pacific region, enterprise R&D, both private and
state-owned, has shown positive movement in the recent
years. Figure VII.4 highlights the fact that enterprise R&D as
a percentage of total R&D grew the most significantly in Asian
developing economies, between 1996 and 2002. More
recently, available data indicates that R&D expenditure has
increased in Asia from 27 per cent to 32 per cent of the global
share (UNESCO Institute of Statistics, 2011).

In the Asia-Pacific region, government R&D institutes,
universities and large firms undertake much of the R&D
expenditure in many developing countries. SMEs spend very

Figure VII.4. Share of enterprise R&D in total R&D by
country/region, 1996 and 2002

Source:  UNCTAD, 2005c.
Note:  Asian developing economies include: China; Hong Kong, China;
India; Malaysia; Mongolia; Nepal; Pakistan; Philippines; Republic of
Korea; Saudi Arabia; Singapore; Sri Lanka; Taiwan Province of China;
Thailand; Turkey; and United Arab Emirates.
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barrier. Funding for R&D can come from internal budgets or
government assistance such as grants, subsidies, loan
guarantees and tax breaks (Kao and Liang, 2001). If an
entrepreneur develops a new product to a stage that entices
potential investors, venture capitalists could make funds
available for production and marketing. Another important
strategy for small businesses is to develop personnel
creativity by providing a supportive environment for
exchanging ideas and experiments (Kao and Liang, 2001).
R&D activities are more challenging for small businesses;
however, the benefits justify investing time and funds.

2. Technology acquisition and transfer

Technology acquisition and transfer refers to the process of
movement of technology from one entity to another. This
process may be considered as successful if the receiving
entity (the transferee) can effectively utilize the technology
transferred and eventually assimilate it. The strategies for this
process involve licensing, R&D contracting, physical assets
purchasing, learning know-how and attracting qualified
personnel.

There is a negative correlation between R&D intensity – the
amount of money spent on R&D and the number of R&D
activities – and technology acquisition and transfer (Hall,
1987), possibly because firms are choosing between an
internal development strategy with relatively high R&D
intensity versus an external development strategy from
acquiring technology. However, the success of technology
acquisition and transfer is closely related to internal
innovation capabilities in two ways. First, the research
capability of a firm allows it to make better scans of the

environment for relevant external technology sources.
Second, its internal research capability increases its
absorptive capacity and improves the integration of external
knowledge into the production process (Cassiman and
Veugelers, 2000).

As table VII.4 shows, technology acquisition and transfer is
a major way of technological innovation for both SMEs and
large firms in the region. The sources that are perceived
as most important for technological innovations include
new machinery or equipment, development within the
establishment locally and hiring key personnel. In fact, high-
performing Asia-Pacific economies have benefited from
technology acquisition and transfer over the past few
decades. The Republic of Korea, like Japan, initially acquired
technology through trade, copying, reverse engineering and
technology licensing before domestic R&D was promoted.
Singapore and Hong Kong, China relied mostly on foreign
trade and FDI for access to knowledge and technology.
Indonesia, Malaysia, Thailand and Viet Nam adopted export-
focused technology transfer. China has collated all these
approaches and applied them at different stages of its
development (Dahlman, 2007).

Although technology transfer has enjoyed much visibility and
praise in recent decades for its contribution to economic
growth in the region, SMEs in some countries have difficulty
in taking full advantage of its benefits. As SMEs play a central
role in the development and industrialization process in the
Asia-Pacific region, there are clear social and economic
advantages to promoting technology transfer among them.
Advanced manufacturing technologies can provide an SME

Table VII.4. Important sources of technological innovations

East and North-East Asia and
South Asia

South-East Asia

Small Medium Large All Small Medium Large All

Embodied in new machinery or 48 49 46 47 26 35 50 36
equipment

By hiring key personnel 11 8 8 9 13 15 14 14

Licensing or turnkey operations 1 2 3 2 2 2 2 2
from international sources

Licensing or turnkey operations 1 1 1 1 5 3 1 3
from domestic sources

Developed or adapted within 13 11 9 11 21 15 7 15
the establishment locally

Transferred from the parent 2 6 12 7 2 2 3 2
company

Developed in cooperation with clients 11 11 11 11 13 14 11 13

Developed with equipment or 6 7 7 7 1 3 4 3
machinery suppliers

From a business or industry 2 3 2 2 5 1 2 3
association

Trade fairs and/or study tours 2 1 0 1 8 7 4 7

Consultants 2 1 1 1 3 2 2 3

From universities, public institutions 0 1  0  0 0 0 0 0

Source:  Authors’ estimates, based on the World Bank Enterprise Survey data (various years).
Notes:  East and North-East Asia and South-East Asia include Cambodia, China, Indonesia, the Lao People’s Democratic Republic, Malaysia, the
Philippines, Republic of Korea, Thailand and Viet Nam. South Asia includes Bangladesh, India, Pakistan and Sri Lanka.

Per cent agreeing the factors
below are important
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with techniques and tools to simultaneously lower costs,
increase quality and speed, and thus make the firm more
competitive in the global marketplace (Yusuff, Hashmi and
Chek, 2005).

The domestic context of particular countries is important
with regard to the level of technology transfer, as weak
institutional structures and lack of supportive policies
and regulations can seriously hinder the uptake and
dissemination of technological knowledge and practices
(McCauley, 2009). Additionally, direct government
intervention may also be needed to strengthen the capacity
of SMEs to plan and implement technology transfer initiatives
and to reduce the cost of such initiatives. Table VII.5 lists five
main aspects of market failure, its corresponding policy
implications and the required governance capabilities, which

provides a general framework when developing relevant
policies for technology acquisition and transfer.

In recent years, governments have taken an increasingly
active role in facilitating technology acquisition by, and
transfer to, SMEs in Asia and the Pacific. For example, the
Government of Malaysia has committed to helping local
businesses obtain foreign technology by allowing them to
apply for public funds to buy foreign intellectual properties
and technologies (Van Renssen, 2005). Similarly, the
Government of the Philippines enacted the Philippine
Technology Transfer Act of 2009 to help transfer knowledge
out of laboratories to SMEs for commercialization by making
R&D institutions and universities the default owner of
intellectual property rights resulting from government-
funded research (Ilano, 2010).

Table VII.5. Market failures constraining technology acquisition: Implications for government capabilities

Market failure constraining
Required (growth-enhancing)

technology acquisition Policy implications
 governance capabilities

and learning

Trained personnel can easily Public investment, along with private financing, Requires subsidies/financing targeted at start-up
leave the firm. in the training of new workers or existing companies who take on previously unemployed

workers in new sectors may be required. and untrained workers

Innovation companies avoid Promote the incentives for TNCs to transfer Requires proper identification of potential
investing or training in technologies to create backward and forward linkages.
developing countries. linkages with domestic suppliers.

Start-ups discovering new areas Subsidize start-up companies with thorough Develop public-private partnerships to invest in
of national competence lose consideration of specific technological effects discovery; develop capability to stop subsidies
rents rapidly. and market situations. beyond start-up period.

Coordination failure* Investment subsidies or direct policy Significant governance capabilities required to
investments to push the coordination and coordinate and oversee investments across
tax incentives to encourage technology associated firms and sectors.
upgrade.

Investment in learning resulted Public and private financing of learning has Policies must ensure high levels of effort in
in losses to be accompanied with strict selection criteria learning.

of learners and the identification of
investment aspects.

Source:  Modified from Khan, 2009.
* Coordination failure occurs when technology improvements in one sector do not spill over into adjacent, complementary sectors, thus
lowering potential profits.

One of the objectives of the ESCAP Asian and Pacific Centre for
Transfer of Technology (APCTT), located in New Delhi, India, is
to assist member countries of ESCAP strengthen their capacity
to effectively plan and manage the transfer of technologies,
particularly for SMEs. As part of this initiative, APCTT has
developed a comprehensive web-based tool known as
Technology4sme (www.technology4sme.net) that serves as an
online technology market for SMEs and provides a free platform
for technology buyers and seekers to interact with each other
and explore possibilities of cooperation. The website, which has
information on 905 technologies in 37 industrial sectors (580
technology offers, 294 technology requests, and 31 joint venture
and partnership requests) attracts, on average, more than 1.2
million hits per year. In addition, APCTT has designed the Asia-
Pacific Technology Information Tracking and Unified Data
Extraction (APTITUDE) Search Engine. APTITUDE searches a list

Box VII.3. Strengthening SMEs through technology transfer capacity-building

of specified technology databases available in the public domain
in addition to technology for SME. Currently, 11 technology
databases from a range of countries are linked to APTITUDE and
more are scheduled to be added.

In addition to its web-based services, APCTT uses its networks
in the region to support and strengthen technology
intermediaries in member countries that assist SMEs to build
technology partnerships. For example, in 2008, APCTT assisted
Mind Branch Asia Pacific, Republic of Korea, to partner with the
University of Manchester Intellectual Property Limited, United
Kingdom, to gain access to useful technologies for SMEs. Another
partnership was facilitated between the Vacuum Equipments
Manufacturing Association of Japan and the Engineering Export
Promotion Council of India to conduct joint technology
exhibitions in Japan and India for the benefit of SMEs.
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Box VII.3. (continued)

APCTT has also been providing similar support including
business-to-business (B2B) meetings with the Nanjing
International Technology Transfer Centre, China, the Institute of
Information Technology Advancement, Republic of Korea, the
Federation of Indian Chambers of Commerce and Industry, and
the Foundation for Micro, Small and Medium Enterprises
Clusters, India. At the firm level, APCTT has helped SMEs in
China, India, Pakistan, Sri Lanka, and other economies to gain
access to technologies from Romania, the Iran (Islamic Republic

of) and India in areas such as the manufacturing of soda ash,
polymers, textiles and animal feed.

APCTT has also developed a manual on Planning and
Implementing Technology Transfer Projects that can be used to
train trainers in member countries so that they can strengthen
the capacity of SMEs to effectively implement technology
transfer projects (APCTT, 2011).

Source:  ESCAP, 2009b.

The APEC SME Innovation Centre (SMEIC), an organization
facilitating SME innovation in the APEC region, was established
in the Republic of Korea in 2006 under the Daegu Initiative.
This organization has two major objectives: (a) to help APEC
member economies exchange information on SME innovation;
and (b) to establish cooperative networks for SME innovation
among APEC member countries. In addition to SME innovation
model development and innovation policy research, the centre
has carried out a variety of activities including seminars, surveys,
research and training as well as innovation promotion to
facilitate cooperation in SME innovation among APEC member

Box VII.4. APEC SME Innovation Centre

economies. Table VII.6 lists the main mid-term to long-term
activities of SMEIC.

One of SMEIC’s featured actions is the APEC SME Green
Innovation Conference held in 2011. The conference brought
together government officials from SME-related and energy
ministries, and business representatives from innovative SMEs
to (a) develop SME green growth strategies by sharing and
discussing success cases and (b) further expand intra-APEC
green collaboration.

Source:  APEC SMEIC, 2012.

Table VII.6. APEC SME Innovation Centre mid-term to long-term plan

Stages Foundation building Diversification Takeoff

Network building Host innovation conferences; Promote personnel exchange Build networks to conduct
hold innovation workshops programmes SMEIC’s role as an innovation

hub for SMEs

Information Update the SMEIC website; Implement Green Initiative Establish customized
exchange publish periodicals; publish projects; facilitate greater information exchange systems

commissioned studies exchanges of policy and other tailored to each member
information economy

Industrial Build a foundation for industrial Conduct industrial technology Expand SMEIC’s unique projects
cooperation technology cooperation cooperation projects involving designed to build the capabilities

SMEs of APEC member of SMEs
economies

Many manufacturing TNCs disseminate technological and
operational knowledge to local suppliers (often SMEs) or
subsidiaries through their supply chains. These technology
transfers can be achieved through various means – introduction
of TNC products, licensing agreements, business process
improvement, management methods and training of suppliers/
workers – that provide skills and knowledge for local imitations
(Dahlman, 2007). For SMEs, establishing links with large

Box VII.5. Technology transfer through global supply chains

enterprises as suppliers and through subcontracting
relationships can be an important way to acquire superior
technology. SMEs generally fit into supply chains as peripheral
suppliers to one or more links in the chain, usually as second-
or third-tier (or even lower-tier) suppliers (ESCAP, 2007b).
Through their participation in supply chains, SMEs have more
chance to receive advanced technology together with technical
and management training from upper-tier companies.

3. Technology commercialization

Technology commercialization is the process of bringing
a technological discovery, i.e., new products, processes or
services, into the commercial market (Jolly, 1997). It involves
linking an organization’s internal R&D capabilities to
a worthwhile market opportunity (Markman, Siegel and
Wright, 2008). It is also viewed as the final stage of a national

innovation system (see next section) after viable human ideas
are converted into a prototype or process and are ready to
proceed to the pre-commercialization stage. Studies show
that there is a strong linkage between an organization’s
competitiveness and its ability to commercialize technologies
that provide the return on investment in research and
development (Markman, Siegel and Wright, 2008; and
Nevens, Summe and Uttal, 1990).
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Successful technology commercialization requires a dynamic
process from the creation of an idea to a successful market
launch. As shown in figure VII.5, five sub-processes are
involved:

(a) Imagining – commercialization starts at the idea
stage. The first step for entrepreneurs is to
associate the prospects for technology with
potential market opportunity;

(b) Incubating – technology needs to be recognized
as being commercially viable. It also requires
foreseeing other products’ future performance as
well as estimating market opportunities and the
time frame for a product’s realization;

(c) Demonstrating – this involves product
development, and requires that the technology
fits the demands of customers and works in
a marketable way. This may entail product
adjustment through either expansion of research
scope or making necessary compromises;

(d) Promoting – very few new technologies secure
market acceptance, no matter how well
conceived and demonstrated. An entrepreneur
must tackle the promotional challenge to
persuade people to adopt or create the
infrastructure to deliver the technology’s full
benefit; and

(e) Sustaining – realizing the long-term value of the
product requires constant marketing efforts.

The four bridges between these five steps are just as
important in ensuring stakeholder satisfaction and
mobilization of support at each step (Jolly, 1997). These four
bridges involve:

(a) Interest and endorsement – this involves
mobilizing interest among those whose support
is necessary in forging a link between imaging an
idea and assembling resources for the R&D phase;

(b) Resources for demonstration – this step is the
transition from interest and encouragement to
a commitment on the part of sponsors and
supporters. It requires the mobilization of
substantially larger amount of resources and
cooperation of a greater number of actors both
internally and outside a company;

(c) Market constituents – this bridge involves
the acceptance of the product incorporating
a new technology by the first set of customers,
together with a host of market constituents.
These constituents can include suppliers of
complementary products and infrastructure,
competitors, “lead users” and other third party
players who are essential for any new technology
to gain acceptance; and

(e) Complementary assets for delivery – the final
bridge is the further spread of the technology
in order to establish long-term presence and
impact.

The first two bridges are generally connected with the
problem of technology transfer while the latter two are more
market-related. It is essential to manage these bridges
effectively to ensure the success of a new technology in the
marketplace.

Within this context, SMEs need to actively interact with
academic and research institutions. Meanwhile, science and
engineering colleges and research institutions could provide
financial assistance for incubating new businesses with new
technologies. Such incubation could be supported with
technical consultation, workshops, laboratory support and
linkages with other agencies for successfully launching new
businesses and guiding entrepreneurs during the start-up
phase. In developing countries this culture of cooperation
needs to be actively fostered as collaboration between SMEs,
universities and government R&D institutions is not common
practice.

Figure VII.5. Process of technology commercialization

Source:  Jolly, 1997.
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4. National innovation system

A national innovation system (NIS) can foster cooperation
among different stakeholders such as policymakers, research
institutions and industry associations (Markman, Siegel and
Wright, 2008). The NIS concept became popular in the early
1990s when the importance of science and technology was
acknowledged within the context of an innovation system.
Although new scientific discoveries and technology do not
automatically lead to increased productivity, they remain
closely connected with innovation: Without a certain level of
technological know-how, the benefits of these technologies
may not be fully realized. As such, in order to make new
science and technology innovations tangible in the market,
more participation and interactions are needed among
stakeholders at the national (or subnational) level (ESCAP,
2007a).

Despite the existence of various interpretations and models
for an NIS, almost all the definitions highlight the fact that
the innovative performance of a country depends, to a large
extent, on how different actors relate to each other as
elements of a collective system of knowledge, technology
creation and utilization (OECD, 1997). For example, Lundvall
(1992) defined NIS as “the elements and relationships which
interact in the production, diffusion and use of new and
economically useful knowledge.”

As depicted in figure VII.6, the inner circle shows a “narrow”
NIS concept, which includes the institutions and policies
directly involved in scientific and technological innovation.
The outer circle shows a “broad” NIS perspective, which takes
into account the economic, social and political environments
of the country examined (see some similarity with the
entrepreneurship model illustrated in figures IV.1 and IV.2 of
chapter IV). The NIS interactions and linkages, which reflect

the absorptive capacity of the system, are determined by the
ways in which knowledge and resources flow between the
narrow and broad levels, and among the institutions and
organizations via both formal and informal routes (Feinson,
2003).104

On the other hand, the subnational innovation system (SIS)
is a relatively new concept. It is a unit of the innovation
system at the subnational level that comprises municipal or
local governments, universities and industries – especially
SMEs – within a certain public administrative boundary that
has formal or informal networks among the actors, and
produces innovation results (ESCAP, 2007a). Even though SIS
has more locally-specific characteristics due to its geography,
local culture and resources, it shares similar characteristics
with NIS. Thus, SIS can be viewed as a lower-level innovation
system of NIS or a reduced form of NIS. As such, the success
of NIS can be determined by the success of SIS.

The importance of making and sustaining connections was
demonstrated by a recent survey of manufacturing firms in
Indonesia, the Philippines, Thailand and Viet Nam (Machikita,
2009). The survey collected data on the associations among
the number and variety of linkages that a firm had and its
innovation activity. Linkages, defined as the network with
local firms, foreign firms and public organizations, can be
broken down into three types:

(a) Production linkages – the connections with
customers, suppliers and others through the
labour market and the equipment supply chain;

Figure VII.6. Actors and linkages in the innovation system

Source:  OECD, 1999.

104 However, this comprehensive approach may not always work with
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(b) Intellectual linkages – the connections with
universities, research institutes, business
organizations and public support agencies; and

(c) Firm’s internal resources.

The survey results suggested that firms with more types of
linkages tended to create more innovations (e.g., new
product development, process improvement, organizational
changes, and securing new customers and suppliers) than
those with fewer types of linkages. Moreover, the number of
different types of linkages (e.g., production, intellectual or
internal resources) correlated with the variety of innovations.
More internal resources also correlated with a higher variety
of innovations (Machikita, 2009).

For developing countries in Asia and the Pacific, the role of
government is important in the development of innovation
systems because governments usually have the most
resources and policy tools. Under the system concept of
innovation, the primary objective of policy should be
facilitating the positive interactions of different stakeholders
and enhancing knowledge flows through active participation
in the innovation process. With the close linkage between
NIS and SIS, it is necessary to design the policy for NIS
and SIS in a single framework. Furthermore, cooperation
between central and local governments should be reinforced.
A “top-down” approach can be adopted, with the central
government providing the vision and direction that trickles
down to the local government level and related local actors
(ESCAP, 2007a).

In NIS, human capital is the key input of innovation and
development. The role of human resources is divided into two
levels: (a) high quality personnel; and (b) skilled workers
(Dahlman and Nelson, 1995). The former level can monitor
technological trends, provide capabilities for R&D, and
enhance the basis for policymaking, while the latter level is
a crucial component for technology diffusion and upgrading.
High-quality personnel can be developed through
investments in higher education, expansion, setting up of
research centres and laboratories, and international exchange
and networking. It is also important to create a pool of
technically trained workers by investing in, and promoting,
secondary education, skills training and life-long learning.

The creation of infrastructure is also essential for an enabling
NIS. Apart from physical infrastructure, such as roads and
electricity supply, governments also need to invest and build
up facilitating infrastructure (such as investment promotion
boards, venture capital companies, science and technology
information centres, and technology transfer centres) and
collaborating infrastructure (such as government research
institutes, universities, and design and engineering units)
(Ramanathan, 2010).

Innovation culture is an important “soft factor” that
determines the success of a NIS. Wieland (2006) defined it
as “a group’s or society’s framework that channels the
perception of economic and technological challenges, and
provides the strategies to meet them”. Although policy effect
on innovation culture can be indirect and difficult to measure,
government actions remain helpful in fostering an innovation
culture by bearing some of the risks to protect those who
pursue innovation.

Governments can also allocate more funding for fundamental
research that cannot be commercialized directly but will have
widespread benefits. Financing and managerial support need
to be provided for start-up high-tech companies and SMEs
who upgrade technologies. A comprehensive intellectual
property framework should be built up to protect innovation,
while awards and networks can be used to encourage
innovative activities.

5. Open innovation

Traditional research and development models have relied on
a heavily funded, internal, centralized approach that sought
to hire the best and brightest personnel to develop and
commercialize a firms own ideas or innovations (Chesbrough,
2003a). This is known as the closed innovation model and it
has been the engine driving innovations for TNCs, such as
IBM, for the past 50 years (figure VII.7).

However, four factors coincided to erode the foundations of
this model (Chesbrough 2003a and 2003b):

(a) A drastic increase in the number and mobility of
knowledge workers;

The Republic of Korea has strengthened its NIS through the
constant development of policies and related activities in
the fields of R&D, technology acquisition and transfer, and
technology commercialization. These are coupled with
marketing assistance and financial aid in commercializing
innovation (Yim, 2006). Within this context, special funds for
SMEs (and individuals) conducting technology commercialization
are sourced by the Government, financial institutions and

Box VII.6. National innovation system, Republic of Korea

venture capitalists (Kim, 2001). The Government also encourages
SMEs to access advanced technologies at local universities and
to establish joint ventures with them. In addition, the
subnational innovation system has integrated local SMEs into
the national technology commercialization process (ESCAP,
2007c) in establishing innovation centres and technology parks
(e.g., Daedeok Science Town).105

105 Daedeok Science Town, currently known as Daedeok Innopolis, is
the research and development district in Daejeon, Republic of Korea.
It began to develop in 1973 and is now a key centre for cutting-edge
science and technology. It is made up of 232 research and education
institutes including the Korea Advanced Institute of Science and

Technology, the Electronics and Telecommunications Research
Institute and the Korea Aerospace Research Institute. It has become
a leader of development in the Republic of Korea’s scientific
technology (Daejeon Metropolitan City, 2011).
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The Government of the Lao People’s Democratic Republic has
carried out specific policies to promote innovation and
technology development through its national innovation
system. For this purpose, the Government has implemented
several activities such as training of entrepreneurs, networking
with academic, research and technical institutes, promoting
technology transfer and enhancing intellectual property rights.
However, these activities have achieved limited success due to
low technological and innovation capability, lack of motivation
to innovate because of the small domestic market, and limited
entrepreneurship skills.

To tackle the issues, the Science and Technology Policy Institute
of the Republic of Korea conducted a study to review the Lao
national innovation system and made the following policy
recommendations:

(a) Consider an export-oriented development strategy;
(b) Cultivate an innovation-active culture;

Box VII.7. Review of Lao People’s Democratic Republic national innovation system

(c) Foster innovation incentives; and
(d) Encourage the private sector to conduct industrial

R&D activities.

The study also suggested the following specific programmes for
the country:

(a) Establishment of industrial technology centres that
can serve as hubs of innovation activities;

(b) Human resource development in science and
technology field through international cooperation;

(c) Proper management of technology transfers from
overseas; and

(d) Development of science and technology (S&T)
parks.

Source:  Lee, Kim and Maliphol, 2011.

Box VII.8. Science and technology parks

A science and technology park is a business park where the
primary activity of the majority of establishments is research and
new product or process development. In addition to the same
type of infrastructure and services provided by ordinary
industrial parks, science and technology parks emphasize high-
level support services and support innovative activities. These
activities include consulting through networking with local
research and development institutions and universities, advisory
services concerning finance and venture capital, marketing and
human resources assistance, and searching for joint-venture
partners. They are intended for technologically advanced
industries involved in, among other areas, electronics, precision
engineering, biotechnology, green technology and ICT.

Science and technology parks enable collaboration among
key players including the government, firms, financial players,

researchers and academics. This leads to knowledge spillovers,
reduces the time and expense necessary for launching new
businesses, and increases the success rate of new businesses.
The numerous benefits can result in a virtuous cycle of new firms
creating wealth that funds more commercially viable research,
begetting more entrepreneurs. The Hsinchu Science and
Industrial Park of Taiwan Province of China is a successful and
effective example of this cycle. Hsinchu Park’s success has
made Taiwan the world leader in semiconductor manufacturing
(see the Hsinchu Science and Industrial Park website at www.
facebook.com/pages/Hsinchu-Science-Park/138690519488372 ).

Sources:  Falcke, 1999; and European Investment Bank and others,
2010.

(b) The growing availability of venture capital and
equity funds;

(c) External options for niche ideas; and

(d) Increased capabilities of external suppliers.

The end result is the rise of a new market for innovation
development and commercialization. Companies no longer
have strict control and ownership over proprietary ideas due
to free movement of their researchers and employees and
this creates knowledge flows between firms.

The increased supply of capital from venture/equity funds
has also helped firms, especially SMEs, to successfully
commercialize innovations, especially those not pursued by
large enterprises. Large amounts of information and expertise
now exist outside of large enterprises and TNCs. As a result,
companies have started to look for ways to take advantage
of this new situation in order to increase the efficiency and
effectiveness of their innovation processes (Chesbrough,
2003a). This has fostered the growth of both an active search
for external sources of innovation, and cooperation between
suppliers and competitors.

Figure VII.7. Closed innovation model

Source:  Chesbrough, 2003a.

In the open innovation model (figure VII.8), the
commercialization of a firm’s innovations is carried out
through a variety of means, including both in-house
innovation generation and expansion of cooperation
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6. Reverse engineering

Reverse engineering is a reinvention process that is
undertaken mainly when making a competing or alternate
product. Reverse engineering can be defined as a process of
analysing a subject system to identify the key components
and their interrelationships, and to create representations of
the system in another form or at a higher level of abstraction
(Chikofsky and Cross, 1990). In general, this process chain
consists of three main operations: (a) object digitalization
to a 3-D model; (b) data analysis and processing; and
(c) computer-aided design (CAD) model creation for
manufacture (Zhang, 2003). The automotive, electronics and
software industries use reverse engineering for a variety of
applications. For example, when a new car is launched on the
market, competing manufacturers may purchase one and
dismantle it to find how it was assembled and how it works.
While reverse engineering has advantages, it is important
that it be used as a tool for reinvention and not to seek
unlawful benefits from the original item (Uhric, 2001). Reverse
engineering is a good way to gain insights into a product
design and manufacturing, but it is illegal to copy items that
are protected by intellectual property rights.

With the globalization of manufacturing activities and
the changes in market requirements, a short lead time in
product development is essential to satisfy orders. Reverse
engineering provides an effective approach to accelerate the
product development cycle. It is a cost- and time-efficient
means of learning how to produce and improve products by
solving the following problems:

(a) Reverse engineering can be applied to under-
standing the new areas quickly. It is a great tool
for coping with the complexity of new products
or technologies. It compresses the learning
period, and thus enables a company to catch up
with the latest trends in its technological field;

(b) Reverse engineering can facilitate production
activities. In some situations, designers shape
their ideas with simple models made with clay,
wood or plaster before the exact CAD models are
built for manufacturing. The transformation106

can be challenging as there is no guarantee that
CAD modelling can capture the sculpted model
exactly; and

(c) Reverse engineering reduces the risk of product
market rejection since for any new product
market acceptance has yet to be tested. Market
acceptance of reverse-engineered products has
already been proven (Wang, 2010). As a result,
companies face less uncertainty about market
prospects.

In regard to SMEs, reverse engineering is a suitable strategy
as it helps to compensate for SMEs’ shortage of R&D
capabilities. SMEs should be aware that replication is never
the final objective of reverse engineering, even though the
reverse engineering process can end with the CAD model.
Through the application of reverse engineering, SMEs should
focus on improving the functionality and quality of the

Figure VII.8. Open innovation model

Source:  Chesbrough, 2003a.
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pathways outside the firm. In particular, firms can generate
revenue through channels separate from their current line of
business by financing start-up companies (i.e., SMEs),
licensing agreements and through the acquisition of outside
firms for their technology and know-how.

Open innovation, as defined by its originator Dr. Henry
Chesbrough (2003a and 2006), is the designed use of
knowledge inflows and outflows to accelerate internal
innovation and its commercialization. The key characteristic
unique to the open innovation model is the greater exchange
of knowledge between firms. This increased openness, in the
form of cooperation, has led to more efficient and less costly
endeavours to conduct and reap the benefits of their R&D
operations. Accordingly, SMEs, both as a source of innovation
and as crucial stakeholders in the model, have successfully
competed and partnered with TNCs by conducting minimal
R&D operations themselves but presenting a potential entry
point into new markets (Chesbrough, 2003a).

While individual enterprises pursue open innovation,
governments can assist or provide incentives for both SMEs
and TNCs to pursue such endeavours. Governments or their
agencies can ease legal constraints to allow for quicker
developmental processes, and cultivate efficient networking
among researchers, firms and entrepreneurs in order to
expedite innovation and communication. Some of the best
practices can be found in developed countries. For example,
in the Netherlands, the Innovation Oriented Research
Programme – Leading Technology Institutes scheme offered
subsidies for strategic collaboration between private
enterprises and publicly-funded research institutes on
innovation and technology areas deemed central to the
Dutch economy (De Jong, Jeroen and Vanhaverbeke, 2008).

Another example in the Netherlands is Syntens, a publicly-
funded intermediary organization that spends substantial
time organizing meetings to inform entrepreneurs about
specific innovation themes. The organization also aims to
increase the innovative ability of SMEs and actively connect
SMEs with other innovation actors such as commercial
consultants, engineers, public research organizations and
higher education institutes (Jong, Jeroen and Vanhaverbeke,
2008). In Belgium, the Vlaams Innovatie Samenwerking
programme stimulates the coordination of innovation
activities in Flemish companies with financial support from
the Government (Jong, Jeroen and Vanhaverbeke, 2008).

106 Reverse engineering can facilitate this transformation because the
physical models are the source of information for the CAD models (Raja
and Fernandes, 2008).
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products, and on lowering production costs. The utility of
reverse engineering is maximized for the purpose of achieving
competitiveness in the market and not for duplication.

7. Intellectual property rights

A crucial aspect of transferring and commercializing
technology involves protecting intellectual property (IP) via
intellectual property rights (IPRs). IP is the essential element
for spawning creativity and innovation, whereas IPRs help to
link new ideas to commercialization. Although IPRs allow the
owners of intellectual property to limit their availability and
accessibility, they  also facilitate the transfer of technology by
rewarding innovation (International Centre for Trade and
Sustainable Development, 2008).

While most of the assets that are internally produced cannot
manifest their presence on a balance sheet due to the
difficulty of valuing intellectual property assets objectively,
those that are purchased can be recognized on a balance
sheet at the cost of acquisition107  (Investorwords, 2012). As
the economic importance of intellectual property rights
have grown, so too has controversy over their impact on
developing countries (RAND, 2010).108

Worldwide, the officiating body of member countries for IP/
IPRs is the World Intellectual Property Organization (WIPO).
According to WIPO (2011), the concept of intellectual
property includes rights related to:

(a) Scientific discoveries;

(b) Industrial designs;

(c) Trademarks, service marks, commercial names
and designations;

(d) Literary, artistic and scientific works;

(e) Performances of performing artists, phonograms
and broadcasts;

(f ) Inventions in all fields of human endeavour; and

(g) Protection against unfair competition.

Most people have a general understanding of what is meant
by copyright, patents and trademarks, but the other areas
covered by WIPO are less well known. Table VII.7 addresses
the differences between IP and IPRs.

IPR protection facilitates a number of broad objectives:

(a) Preventing the copying or imitating of an existing
product and service;

(b) Developing new innovations through research,
development, and commercialization;

(c) Recognizing existing trademarks and brands; and

(d) Recognizing licensing, franchising, and other IP
based agreements.

107 In the case of software, slightly different rules apply as it is one
of the most readily tradable properties on the Internet (digital)
marketplace.
108 There is a positive correlation between patent activity and
economic development. According to the Korea Development
Institute, the marginal effect of a 1 per cent increase in patent
applications is an 0.11 per cent increase in the rate of economic growth
(Goldscheider, 2006)

SMEs must understand IP and IPR issues, particularly when
commercializing their innovations in global markets, as there
are a number of potential benefits. By patenting an invention,
SMEs can be granted exclusive rights to enjoy both use and
exploitation, and to reduce market competition by
preventing others from using their patented invention for
commercial gain without permission. Alternatively, it can
be a source of income if a firm licences the rights to
commercialize to another firm. A patent portfolio, with
trademarks, helps SMEs display high levels of expertise and
technological capacity in order to increase their market value.
Trademarks can also serve as a guarantee of consistent
quality to ensure continuous purchase of products and
services by those customers who are satisfied and show
loyalty to known trademarks (WIPO, 2012).

The most prominent, and widely debated, example of IPR in
international policy is the WTO trade-related aspects of
intellectual property rights (TRIPS) agreement, which details
the regulations for standards, enforcement, and dispute
settlement (WTO, 2011a).109  While this agreement and others
are intended to facilitate the transfer of technology,
numerous disputes have occurred between developing and
developed nations over the protection of IPRs. National
governments have an important role to play in educating
their business sector about IPRs and in ensuring protection
and correct utilization. Within the Asia-Pacific region, Japan
has developed a series of specific measures to protect
intellectual property by raising awareness of intellectual
property systems within SMEs. Measures include providing
advice and consulting services for resolving problems related
to SMEs’ intellectual property (JSBRI, 2010).

SMEs can benefit from the wealth of technological and
commercial information available in patent and trademark
databases worldwide, provided they can gain access to the
information. For example, WIPO GOLD, available on the WIPO
website,110  is a free public resource that provides a one-stop
gateway to WIPO’s global collections of searchable IP data,
facilitating universal access to IP information. The APTITUDE
search engine (box VII.3) is another example of information
sharing. Policymakers should strive to connect SMEs to these
resources wherever feasible. They are valuable to SMEs
because they keep SMEs abreast of the latest innovations and
patents. They also help SMEs identify potential partners as
well as rivals.

In addition to facilitating SMEs’ access to IP and IPRs
resources, policymakers also need to implement policy

Table VII.7. Differences between intellectual property and
intellectual property rights

Intellectual property
 Intellectual property

rights

Innovations Patents

Property business information Trade secrets

Brands and logos Trademarks

Shapes of items Industrial designs

Writings, films, photographs Copyrights

Source:  Authors’ compilation.

109 This issue is reviewed further in chapter VIII.
110  www.wipo.int/wipogold/en/.
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measures to create and enhance awareness about IPs among
SMEs, to enable them to use IPRs effectively (box VII.8).
A policy scheme can include the following features:
(a) awareness raising and sensitization; (b) assistance for
capacity-building of SMEs’ IP evaluation and negotiations
with transferors; (c) seminars, workshops and training;
(d) assistance for patent registration; (e) establishment of IP
facilitation centres; and (f ) partnership development with
international agencies such as WIPO. It is important that SMEs
gain the capacity, in the form of knowledge or confidence,
to value IP and use the correct information to assist during
negotiations regarding transfers.

8. Tax incentives

More countries are now using tax incentives than a decade
ago and the schemes are more generous than ever (see
annex III.2 for a general discussion on SME taxation). More
than 20 OECD governments currently provide fiscal
incentives to sustain business R&D, up from 12 in 1995 and
18 in 2004. Non-OECD countries, such as Brazil, China, India,
Singapore and South Africa, also provide a generous and
competitive tax environment for investments in R&D. China
provides general tax reductions for R&D firms located in
certain industrial zones or for investing in key areas such as
biotechnology, ICT and other high-tech fields. India also
allows tax deductions at twice the rate of R&D expenditure
(OECD, 2010b).

One of the criteria for choosing R&D tax incentives is country-
level circumstances, such as overall innovation performance,
perceived market failures in R&D, industrial structure, size of
firms and the nature of corporate tax systems. Depending on
the situation, tax incentives can be provided as one of the
elements in a R&D policy package (OECD, 2010b). For the
countries trying to maintain neutrality of the tax system as
well as stimulate R&D activities, subsidies may be preferred
over taxes (e.g., New Zealand). For other economies, high
levels of government R&D spending are combined with
innovation tax credits to offset the overall shortage of SMEs’
innovation capacity, and to steer research to particular goals
(e.g., China, Japan and Taiwan Province of China).

Under suitable national circumstances, there is a positive
correlation between R&D tax incentives and increases in
private research spending (Hall and Van Reenen, 2000). The
effectiveness of R&D tax incentives for SMEs largely depends
on the design of tax measures. To achieve the desirable
results of getting cash into the hands of SMEs to promote
R&D activities, regional differences in innovation capabilities
and SME-specific needs should be taken into consideration.
Based on the experience of its member countries, OECD
(2002b) proposed the following design aspects for
consideration when making such policies:

(a) Administration: Certainty in R&D tax relief enables
enterprises to make long-term corporate
planning, while streamlined forms and
procedures and information programmes can
foster the accessibility of R&D tax provisions;

(b) R&D volume or increment: Although more
complex to design and administer, incremental
R&D tax schemes may be better for targeting
existing or new research and activities by small
firms. Volume-based schemes are more
straightforward, less subject to fluctuations, but
costlier. As a result, the choice of schemes
depends not only on policy objectives but also on
the tax base, and capacity and resource
constraints. Companies in Singapore can –
depending on the volume of expenditures on
R&D and other factors – claim double tax
reductions (UNCTAD, 2000);

(c) Targeted incentives: R&D tax incentives can be
provided for small firms and cooperative public-
private research to achieve greater spillover
effects;

(d) Definition of R&D: Tax incentives can be directed
to basic research, applied R&D etc., depending on
the research gap being addressed in an economy.
A government can also consider extending tax
relief to the development aspect of the R&D
process, including technology demonstration and
engineering improvements, so as not to confine

The Korean Intellectual Property Office (KIPO) is the major
governmental authority responsible for intellectual property
matters in the Republic of Korea. It has initiated many policies
to assist SMEs in effectively utilizing IPRs.

A. Free patent management services

KIPO, in partnership with the Korea Patent Attorneys Association
(KPAA), signed a business cooperation agreement to provide
SMEs with free patent management services, from pre-filing to
registration. The objective is to facilitate first procurement of
patents rights by SMEs in a convenient and economical way.

B. Fee reductions

KIPO has approved the Fee Regulation to provide additional fee
reductions for SMEs until 2005, to encourage IP creation and
acquisition activities. According to the scheme, SMEs can obtain
a 50 per cent reduction in the application fee for patents, utility
models and industrial designs.

Box VII.9. Korean Intellectual Property Office initiatives for IPRs targeted at the SME sector in the Republic of Korea

C. Free education

To further enhance utilization of patent information for the
public, including SMEs, KIPO provides applicants with free
education on patent information search systems. Also, the KIPO
Multimedia Centre offers real-time remote education on patent
systems.

D. SME IPRs Acquisition Campaign

To raise awareness of IPRs and encourage acquisition by SMEs
of IPRs, KIPO has been carrying out the SMEs’ IPRs Acquisition
Campaign since September 1999. Information workshops on
IPRs circulate around 38 cities throughout the country, which
help in establishing a relationship between KIPO examiners and
SMEs to facilitate the transfer of practical information on IP
acquisition and management.

Source:  WIPO, undated.
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the incentives to laboratory-based processes. In
Taiwan Province of China, firms investing in R&D
equipment are allowed a depreciation period of
two years (UNCTAD, 2000);

(e) Avoidance provisions: Special provisions can
prevent firms from avoiding taxes by claiming
unwarranted R&D tax relief; and

(f ) Foreign firm eligibility: R&D tax rules can increase
the attraction of countries as locations for
multinational research as well as the benefits
accruing to the sponsoring government.

Another example is Singapore, which offers a 150 per cent
tax deduction on R&D expenditure in the country. During
2011-2015, this allowance can be increased up to 400 per
cent for the first S$ 400,000 of eligible expenditure (Ernst and
Young, 2011).

In Japan, legislation introduced in 2009 increased the
maximum R&D tax credit available from 30 per cent to 40 per
cent of corporate income tax liability (Deloitte, 2009). Japan
also offers targeted credits to SMEs, which are central to
Japan’s economic growth. Similarly, in the Republic of Korea,
qualifying companies are able to access a 20 per cent tax
credit that can be increased to 30 per cent for SMEs in
addition to investment tax credit for R&D equipment
(Deloitte, 2011).

F. Obstacles to SMEs’ innovation through their
development or adaptation of technology

SMEs often come across obstacles throughout the process of
developing and adapting the technology for innovation. A
field study of SMEs has provided insight into the constraints
to acquiring technology for innovation that SMEs face
(Chhikara and Sahay, 2008). Some of the issues identified are
detailed below.

1. Locating sources of appropriate technology

SMEs sometimes do not plan adequately for locating and
choosing appropriate technology for innovation. This can
result from simple reasons such as many SMEs just do not
know where to search for the technology they need to
remain competitive. Smaller firms also tend to rely on
a smaller network of individuals or businesses with less
access to information. Policymakers can serve as a conduit of
information. SMEs fail to use information and communication
technology, especially in developing countries where the use
of the Internet for e-commerce and information-sharing is
not widespread.

2. Financial resources to acquire technology

The next hurdle after locating technology is paying for it. If
the necessary technology is too expensive to purchase
outright, a leasing arrangement (as described in chapter V)
may be an attractive option. In some cases, where the public
good is directly at stake, policymakers might consider
a subsidy. For example, in Firozabad near Agra, officials of the
Government of India supported the local glass industry to
adopt gas-based heating. This method creates significantly
less pollution, and policymakers needed to provide incentives
to help preserve the nearby Taj Mahal.

3. Enhancing product design

SMEs generally find product innovation to be the most
profitable in the short-term; however, it is difficult to maintain
the continuous effort to enhance product design over the
long term. This difficulty is a confluence of financing, human
resources and information constraints.

4. Market forces

Following product design, market intelligence is essential for
successful technology innovation. SMEs are often constrained
by lack of proper research and evaluation about market size,
segmentation, customers, suppliers and competitors
(Chandra, 2009).

5. Intellectual property and other legal factors

Technology transfer and adaption for innovation involve
complicated IP processes, which are expensive. Smaller firms,
constrained by limited knowledge and resources, find it
difficult to navigate such legal requirements. Education
mitigates this challenge (Chandra, 2009);

6. Attitudinal resistance to change

Due to the reliance of SMEs on people rather than processes,
as noted above, adoption or development of new technology
depends upon the mindset of SME owners. Many owners do
not see the need to embrace innovation, particularly if the
status quo is profitable.

7. Low human capital investment

Technological innovations make human capital investment
central to the start-up and growth of firms. Many Asia-Pacific
countries suffer from low levels of technological innovation
due to low levels of investment in human capital. The large
scale of outward migration of highly-educated professionals
exacerbates this problem in the region.111

8. Apathy to upgrading skills

Related to the above, many SMEs fail to consider the
necessity of constant training for their employees to ensure
enhanced innovation capabilities. While some countries in
Asia and the Pacific, such as India, the Republic of Korea,
Malaysia and Singapore, have conducted skills development
training, many countries in the region lag behind in this area
due to a lack of funding, trainers or comprehensive policies
and programmes. Many employers fear that the employees
they train may leave to work for a competitor or may even
become a competitor themselves.

111 According to UNDP, “[t]he cumulative brain drain since 1990 has
been estimated at 15 per cent for Central America, 6 per cent for Africa,
5 per cent for Asia, and 3 per cent for South America. By some
estimates, up to a third of R&D professionals from the developing
world reside in OECD countries” (UNDP, 2004b). Visits by the authors
to the Greater Mekong Subregion have confirmed this prevailing
constraint, which demands urgent attention in Cambodia, the Lao
People’s Democratic Republic and Myanmar. Conditions are similar in
Bhutan, Mongolia and Nepal.
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9. Inability to invest for long-term benefits

Many SMEs forfeit the opportunity to upgrade technology
because the expenditure is immediate but the benefits may
take years to be realized, if at all. Costs are not only in the form
of actual cash outlays but also in terms of lost production
time. This underscores the centrality of cash flow to SME
operations. Another factor in some developing countries is
political stability, which influences an SME owner’s ability to
plan and invest on a long-term basis (APO, 2007).

G. Highlights of national initiatives

Enhancing corporate innovation, particularly in the SME
segment, must involve government, universities, R&D
institutions and industry associations. In this context, a
number of country-specific initiatives have been observed in
Asia and the Pacific. It is worthwhile to present some of these
initiatives here, as they bolster innovation for SMEs. The
following subsections highlight the initiatives taken by some
selected countries, and the prevailing innovative and
technological environment in the region.

1. Specialized agency (China)

China has a separate Ministry of Science and Technology
to build a long-term science and technology base in the
SME sector. It formulates national policy for science and
technology development, identifies priorities in SMEs’ R&D
and pursues necessary strategies for enhancing national
innovation capabilities (Zhang, 2006).

2. Technology upgrading in rural areas (China)

The Spark programme, launched by the Ministry of Science
and Technology, promotes rural industrialization. This
programme seeks to upgrade technology in China’s rapidly
growing rural non-state enterprise sector (e.g., SMEs), which
is still suffering from inadequate access to technology,
qualified staff and business information. It supports
demonstrations of technology and technology adaptation by
rural enterprises (World Bank, 2012b). The Spark programme
has emerged as one of the most successful outcomes of
technology policy reforms in China, particularly for the
agricultural sector. The programme has spread to virtually
every province in China and has helped develop more than
70,000 projects and many new enterprises, thus contributing
to income generation for the rural population (Kuhn, 2011).

3. Comprehensive policy statement (Japan)

The SME Basic Law of Japan promotes business innovation
of SMEs by explicitly outlining the fact that the Government
“will promote research and development related to
technologies for developing new products and services;
promote the introduction of plants and equipment to
substantially improve the efficiency of production and sale
of products; promote the introduction of new methods of
business management for integrated control of product
development, production, transportation and sale; and take
any other necessary measures” (SME Basic Law, 1999).

4. Training for technology management (Japan)

The Institute for Small Business Management and
Technology, with nine campuses around Japan, provides
training in technology management for SME managers,
administrators, those planning start-ups and those assisting
SMEs (SME Support, Japan, 2012). The training focuses on the
management and leadership aspects of technological
development of SMEs, offering small classes and full-time,
rigorous courses.

5. Financing research and development (Japan and
India)

In Japan, more than 80 per cent of SMEs that carry out R&D
source their funds from financial institutions, primarily in the
form of term loans (JSBRI, 2009). Such loans require
repayment; thus, equity financing is often a more desired
source of R&D funding. The Organization for Small and
Medium Enterprises and Regional Innovation of Japan has
contributed directly to increasing the number of equity funds
(JSBRI, 2009). Other financial instruments to encourage R&D
include, for example, subsidization of technology transfer and
patent registration, collateral-free loans for technology
commercialization and various tax breaks.

In India, a revolving fund for technology development was
launched in 2010 to assist microenterprises and SMEs with
development, demonstration and commercialization of
technology innovation. This was done in collaboration with
the Technology Information, Forecasting and Assessment
Council, a technical organization carrying out technology
appraisal of project proposals, and the Small Industries
Development Bank of India, a financial institution carrying
out financial appraisals of project proposals. The revolving
fund covers up to 80 per cent of project costs, which would
normally not be more than Rs 100 lakhs, at an interest rate
of no more than 5 per cent (Technology Information,
Forecasting and Assessment Council, 2009 and 2011).

6. Stakeholder collaboration (Japan)

Survey data from JSBRI (2009) indicates that a large number
of SMEs in Japan collaborate with external entities
(e.g., customers, universities, financial institutions, other
companies, local government bodies and public research
institutions) in carrying out R&D.

7. Innovation certification system (Malaysia)

In Malaysia, there is a technology certification system
called 1-Innovation Certification for Enterprise Rating and
Transformation (1-InnoCERT). The 1-InnoCERT is a certification
programme used to recognize and certify innovative SMEs,
and to encourage entrepreneurs to venture into high
technology and innovation-driven industries. The system
guides SMEs, through coaching and business advisory
services, in the implementation of innovation systems,
processes and business models. Certified companies are
eligible to enjoy various privileges, including soft loans,
tax exemption and special invitations in government
procurement biddings.
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Similar to the Republic of Korea’s “Inno-Biz,” 1-InnoCERT is
based on two levels of assessment – a self-assessment
portion and an on-site audit. For the first stage, an SME
completes an online self-assessment form. If they receive
a score of at least 700 out of 1,000, they qualify for an on-site
audit by experts.

SMEs will be assessed using four main criteria: (i) innovation
ability (R&D activity index, technology innovation system,
technology innovation administration, technology
accumulation system, and technology analysis ability); (ii)
commercialization ability (technology manufacturing ability,
ability to develop products using technology and marketing
ability); (iii) innovation management ability (management’s
innovation ability to respond to changes and CEO’s sense of
value; and (iv) innovation outcome (outcome of technology
competitiveness progress, technology management result
and forecasting technological achievements). The SME is
examined according to the above summarized index and needs
to attain an A level in the on-site audit report in order to be
awarded a 1-InnoCERT certificate (SME Corp. Malaysia, 2011).

8. Techmarts (India)

Since its inception in 1992, Techmart India has been
a one-stop platform held from 14 to 27 November every year
for technology providers and technology seekers to assess
and negotiate deals related to technology transfer,
absorption and assimilation. The main objective of the
Techmart is to offer a marketing tool for SMEs to explore new
markets and expose themselves to technological
developments. Technologies provided in the Techmart are
generally low-cost and affordable for SMEs: It also exhibits
technologies suitable for employment generation (The
Pioneer, 2011; and NSIC, 2011).

9. Technology database (India)

The National Innovation Foundation of India has collected the
data of more than 140,000 innovations and traditional
knowledge practices from more than 545 districts in India,
making it the largest database of its kind in the world.
Recently, through student volunteers and without significant
external support, the foundation established a portal of
104,000 engineering student projects (websites at
www.techpedia.sristi.org or www.techpedia.in) to connect
with the needs of informal sector, and small and cottage
industries. Through this portal, engineering students can
directly provide technical consultations to participating
businesses and gain real-life experience in problem solving
(for further details see www.nifindia.org).

10. Industrial technology centres (Taiwan Province
of China)

A number of industrial technology centres in Taiwan Province
of China, including the China Productivity Centre (CPC) and
the Industrial Technology Research Institute (ADB, 2009), have
provided assistance to SMEs for their technological
advancement. CPC is known for its efforts to promote
automation production. It sends out teams of engineers to
visit clients’ plants throughout the country, demonstrate the
best means of automation and solve relevant technical
problems. CPC has visited more than 1,000 plants and made

more than 4,000 suggestions for improvement. It has also
carried out more than 500 research projects on improving
production efficiency, and has linked enterprises to research
centres in order to solve more complex technical problems
(ADB, 2009).

The Industrial Technology Research Institute was founded to
provide research and development support in applied
technologies to advance private sector growth. With six core
laboratories, seven technology centres and various business
development units, it covers aspects in: (a) information and
communication; (b) electronics and optoelectronics;
(c) material, chemical and nanotechnologies; (d) biomedical
technologies and devices; (e) advanced manufacturing and
systems; and (f ) green energy and environment. It holds more
than 14,571 patents and has assisted in the creation of more
than 163 start-ups and spinoffs (Industrial Technology
Research Institute, 2011). Other industrial technology centres,
such as the Institute for the Information Industry, which
develops and introduces software technology, and the
Handicraft Promotion Centre, which supports handicraft
producers, also contribute to the technological development
of SMEs (ADB, 2009).

11. Open Technology Business Incubator (The
Philippines)

The Open Technology Business Incubator, launched in 2009
by the Department of Science and Technology in partnership
with the Philippine Economic Zone Authority, aims to
enhance innovation at SMEs by providing an enabling
business environment for the development of technology-led
innovation. The Open Technology Business Incubator offers
business support services, facilities, and infrastructure to
technology companies and potential technology-based
start-ups, provides management and consulting services,
creates networking opportunities, and cooperates with
universities and R&D institutes (Department of Science and
Technology, 2009; and Open Technology Business Incubator,
undated).

12. Review of national initiatives

The SME sector has limitations in technological capability as
well as gaining information about markets and products. In
addition to their efforts to facilitate SMEs’ access to finance,
the selected governments reviewed in this chapter have also
carried out a large assortment of programmes and services
to help SMEs enhance their knowledge about, and access to,
advanced technologies and production methods.

Typical policies in the Asia-Pacific developing countries
include: (a) subsidies for technical training via private third
parties; (b) establishing government-administered training
programmes; and (c) providing a variety of technology
extension services (such as testing facilities, tool rooms and
technical training centres, and sending missions to
international exhibitions) to give enterprises access to new
technologies. In some cases, governments have also provided
subsidies to develop low-cost production technologies for
use by smaller enterprises. One example is a recent public-
private partnership-based effort in India to develop
a shuttleless loom for smaller enterprises in the textile
weaving industry (ADB, 2009). Table VII.8 offers additional
examples by country.
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Table VII.8. Examples of country programmes for technology development and transfer112

Bangladesh Government support for
technology development and
capacity-building

Expert consultation, technology development and transfer, assistance
in meeting quality standard compliances (e.g., ISO certifications), and
technical support for issuing “voluntary product certificates”

Addressing technology, marketing and skills upgrading needs, mainly
in the public-private partnership mode
Lean manufacturing
Eliminating waste throughout the entire business cycle
Promoting new and appropriate technologies for SMEs, assessing
current levels of technology and future technological advancement,
setting up technology information centres/data banks and an IT portal
for information dissemination, and carrying out detailed technology
audits

New technical service (Vidata) and common services centres, as well
as the science and technology centres, were set up in remote areas of
the country. Graduates from science and technology colleges bring
their knowledge and skills to the centres for dissemination

Introduction of technology foresight programmes to be implemented
by the Small and Medium Enterprise Corporation Malaysia together
with technology-based institutions

Product clinics and advisory services for standards conformity,
alternative use of indigenous raw materials, training to sustain quality
of raw material inputs and strengthening sharing of facilities

One-stop centres offering technology consultancy and practical and
downstream technology platforms
Providing up to 50 per cent funding support to hire external experts
to improve management and operations
Providing up to 50 per cent funding support to manage intellectual
property system more effectively and for the development of new
products, processes, ideas, and business modes.

Gathering the research, patent, technology and innovation
information related to SMEs interests
Integrating and selecting useful research papers to develop innovative
commercial business plans for SMEs
One-stop services for SMEs to commercialize their innovations
Creating alliance and networks with local and international innovation
agencies

A total of W 380 billion worth of technology initiatives on innovation
and industry-academic research partnerships
Reinforcement of academia and research institute networks,
commercialization of developed technology and establishment of
digital infrastructure

Expediting the establishment of R&D institutes and encouraging
enterprises to share the State’s R&D tasks in the next 15 years
Adopting preferential banking policies for promoting innovation and
start-up of businesses
Increasing investment in science and technology in the next 15 years
Accelerating the implementation of a national strategy on intellectual
property right (IPR)

Industry-academia links
Information service portals, implementation of information and
communications technology, talent cultivation, accumulation of
knowledge, online sales and supply chain management

India National manufacturing
competitiveness programme

Sri Lanka Technology improvement
programme

Malaysia Third Industrial Master Plan

Philippines SME development plan
2003-2004

Singapore Technology innovation
programme
Local enterprise technical
assistance scheme
Intellectual property
management programme

Thailand Network for promoting
innovation to commercialization

Korea, Republic of Various policies on technology

Taiwan Province Heavenly dragons eight-steps
of China project

112 However, the impact of the examples quoted is often not clear,
due to poor implementation and quality of services.

China National medium- and long-term
plans for science and technology
development

Sources:  ADB (2009); Thailand (Innovationsme, 2008); and China (Central People’s Government of China, 2006).
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From the above review of the policies and programmes
as well as industrial practices prevailing in some Asia-Pacific
countries, it has been possible to identify some best practices
and successful policy programmes that may be relevant to
other countries of the region.

The five most important principles that have emerged from
the technology and innovation programmes for SMEs are:

(a) A comprehensive science and technology
development policy under a simplified and
streamlined institutional framework (both at the
national and the subnational levels) offering an
enabling environment for SMEs;

(b) Government-subsidized financial assistance
to SMEs as well as other key stakeholders for
R&D, technology transfer and technology
commercialization (e.g., grants, loans and tax
break);

(c) The development of national and subnational
innovation systems through institutional
networking and coordination, capacity-building
and infrastructure development (e.g., science and
technology parks);

(d) Open-market policy support for technology
outsourcing and transfer of technology for SMEs;
and

(e) Tools for technology-based SME development
such as business and technology incubation and
training.

H. Policy recommendations for SME innovation

Some policy recommendations to enhance SMEs’ innovation
and technology development are presented below.

(a) Human resource development:

Improve national and local education; invest
in secondary and higher education; expand
and set up research centres and laboratories.

Provide technical and vocational training to
create a pool of technically trained workers;
improve the quality of labour in SMEs.

Provide opportunities for college students
and young entrepreneurs to gain and improve
entrepreneurship skills (i.e., a collegian
SMEs experience programme and youth
employment programme by SMBA).

(b) Infrastructure:

Provide basic physical infrastructures, such as
electricity and information communications.

Provide research infrastructure, such as public
research institutes, universities, and design
and engineering houses.

Develop support infrastructures, such
as science and technology parks, and
technology transfer centres and markets.

(c) Financial assistance:

Provide financial assistance (e.g., grants and
soft loans) to innovation-driven SMEs for their
training or human resource development.

Subsidize research facility or laboratory
investment of SMEs.

Provide tax incentives, such as tax deductions
or tax credits, on SMEs’ R&D expenditure.

Allot a certain percentage of government
R&D budget to support SMEs and cover the
cost of their R&D indirectly.

(d) Technology acquisition and transfer:

Promote the association of SMEs with large
enterprises to help SMEs gain access to
superior technology.

Create attractive FDI policies and improve
foreign licensing regulations.

Encourage SMEs to buy or licence technologies
or foreign intellectual properties by providing
financial incentives, such as grants, loans and
tax breaks.

Create an open market policy to support
technology outsourcing and transfer for SMEs
with various technology providers (e.g.,
universities, research institutions and large
enterprises).

Stabilize and strengthen legal institutions,
particularly with regard to intellectual
property rights.

Actively meet with both entrepreneurs and
scientists to craft feasible means for
enhancing innovation and technology usage
among SMEs.

(e) Technology commercialization:

Assist in the conversion of an organization’s
internal R&D capabilities into a market
opportunity.

Facilitate the mobilization of various resources
around promising technology for commer-
cialization.

Encourage cooperation of stakeholders,
such as research institutions and industry
associations.

Offer research direction and technology
audits to identify opportunities and the best
prospects for technology commercialization
for SMEs.

(f ) Networking:

Facilitate greater cooperation and exchanges
between businesses and universities.

Establish formal or informal networks to
improve technology spill-over.

Develop national and subnational innovation
systems.

Facilitate the interactions of various
stakeholders.

Enhance knowledge flows through
stakeholders’ active participation in the
national innovation system.

Establish science and technology parks.

Reinforce cooperation between central and
local governments (a “top-down” approach
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can be adopted, with the central government
providing the vision and direction to be
disseminated down to the local government
level and related local actors).

(g) Innovation protection:

Develop and strengthen the national patent
office.

Protect IP and raise IPR awareness.

Enable SMEs to use IPR more often.

Provide advice and consulting services related
to SMEs’ IPRs.

Carry out seminars, workshops and training
programmes on IP and IPRs.

Provide assistance for patent registration.

Train IP and IPR experts at various business
associations; develop national IP and IPR
professionals, such as patent attorneys.

Establish IP facilitation centres.

Develop the partnership and connections
with IP and IPR agencies such as WIPO to
facilitate SMEs’ access to information about IP
and IPRs.

Promote the use of patent and trademark
databases, such as WIPO GOLD and APTITUDE
created by APCTT.

I. Summary

This chapter covered much ground as innovation and
technology affects SMEs in so many ways. It underscored the
need for policymakers to function as facilitators and
communicators. The pace of technological change is
accelerating, and SMEs can use more information and
assistance to manage the inevitable shifts in the competitive
landscape.

Several examples were provided of “good practices” in
policymaking in economies such as China, India, Japan,
Malaysia, the Republic of Korea and Taiwan Province of China.
Regarding innovation, technology and SMEs, what these
countries share is a holistic vision of how to improve the
competitiveness of their SMEs, from basic research to
technology commercialization. Too often, policy goes awry
because it is done in a piecemeal fashion and does not serve
a broader national strategy. Countries such as the Republic
of Korea excel in their technology policy because they
have national and subnational innovation components
cooperating in an efficient manner.

There are a number of individual policies that governments
can undertake to improve the dissemination of technology
and innovation to SMEs. These include the stabilization and
strengthening of legal institutions (particularly regarding
intellectual property), investment in infrastructure such as
broadband Internet funding of science parks and incubators,
and favourable tax incentives for R&D. It is the coordination
of levels of government – national, provincial, and local – that
determines the relative efficacy of such policies. Delegation
of authority to local levels wherever possible helps to make
policy implementation more time efficient and localized.
Above all, policymakers must actively engage both
entrepreneurs and scientists in crafting feasible means for
improving innovation and technology usage among SMEs. In
summation, the major public measures should concentrate
on the following areas:

(a) Policy: technology-driven policies and incentives
for creating and adopting innovations;

(b) Institutional framework: e.g., industrial techno-
logy centres;

(c) Access to finance;
(d) Training and capacity building; and
(e) Strategic partnerships and alliances: e.g., national

and subnational innovation systems.




