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Introductory note

T

he National Innovation System (NIS) is generally viewed as a complex set
of relationships and linkages among various actors involved in the innovation process of a country. The key components of NIS include policymakers,
enterprises, academia, universities and government research institutes. The
dynamic relationships among the key NIS actors catalyse innovation and technology development and therefore NIS is considered critical for the sustainable economic growth and development of countries. If structured well and
implemented effectively, each country’s NIS can create a favorable environment for the development, commercialization and deployment of innovative
technologies needed for sustainable economic development. A strong NIS can result in sectoral, functional
and institutional integration at the regional, national and sub-national levels.
The shaping of the NIS of a country is primarily guided by its national interests, needs and aspirations. The
strength of NIS also depends on the flow of technology and information between people, enterprises and
institutions in a country that are key to the innovative process. However, the fundamental objective of any
NIS is to promote sustainable economic development through technological innovation. Therefore, there is a
need not only to strengthen the NIS of countries within a region, but also establish a coordination mechanism
among key actors and stakeholders to streamline national innovation systems, which enable accelerated and
more effective economic development.
The Asia-Pacific region has wide gaps between countries with respect to the strength and capacity of their
national innovation systems. Least developed countries (LDCs) and countries with special needs (CSN) lag
behind others in the region, especially the more advanced economies, in terms of the development and
sophistication of their NIS. The NIS in many developing countries, especially the CSNs, lack adequate infrastructure and capacity in critical areas such as R&D and innovation management, Intellectual Property Rights
(IPR) management, collaborative research and networking, research commercialization, technology transfer,
training of science and technology personnel, finance and venture capital, and academia-industry-government
linkages. Furthermore, their businesses, especially small and medium enterprises (SMEs) lack the capacity to
innovate and commercially utilize new and emerging technologies. These weaknesses can become major
barriers for countries which seek to play a wider role in the regional economic dynamics. In the absence of
adequate corrective measures, these weaknesses can eventually lead to imbalances in the technological,
industrial and overall economic development of the region.
In this context, there is a need to understand critical issues related to: the current strengths and challenges
of NIS; national innovation policies and its delivery mechanisms; practices followed for diagnosing national
innovation systems, including its performance and development of strategies to strengthen the systems of
innovation; and identifying specific components of NIS that require interventions from the Government to
strengthen the governance and performance of NIS.
This issue of Asia-Pacific Tech Monitor discusses different approaches for the diagnosis of NIS and the development of strategies to strengthen its specific key components. The articles featured in this issue also highlight
critical issues, challenges and opportunities of NIS for some Asia-Pacific countries.

Michael Williamson
Head, APCTT-ESCAP
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INTERNATIONAL
New Center to accelerate use
of technology in tackling
climate change
From the latest technical developments
in renewable energy to innovative cropping techniques, the role of technology
and research in tackling climate change
in developing countries is the focus of
a new facility launched by the United
Nations. Following a decision at the 2012
UN Climate Change Conference in Doha,
governments meeting this week in Nairobi
at the Governing Council of the United
Nations Environment Programme (UNEP)
confirmed a UNEP-led consortium as the
hosts of the Climate Technology Center.
The consortium includes the UN Industrial Development Organization (UNIDO)
and 11 other international research and
development bodies.
The Climate Technology Center and Network (CTCN) aims to speed up the transfer
of climate-related technology and expertise to developing countries in order to
reduce greenhouse gas emissions, and
improve resilience to changing weather
patterns, drought, soil erosion, and other
impacts of climate change.
At the 2010 UN Climate Change Conference in Cancun, countries agreed on a
new Technology Mechanism to improve
the transfer of climate-related technology,
encompassing energy efficiency, renewable energy, early-warning systems, and
other fields.

other resources to address the specific
needs of developing countries.
In terms of capacity building, the center
will conduct regional and national workshops on priority issues, entrepreneurship,
and the development of policies and programmes to attract foreign direct investment. The CTNC will also work to expand
international partnerships to accelerate
the diffusion of environmentally sound
technologies, particularly among communities in developing countries. Such
efforts will include ‘twinning’ of organizations and centers to promote NorthSouth and South-South partnerships,
and to encourage cooperative research
and development.
The center will become the implementing
arm of the Technology Mechanism of the
UN Framework Convention on Climate
Change (UNFCCC), which was backed by
UN member states in Cancun in 2010. The
Technology Mechanism is expected to facilitate accelerated action on technology
development and transfer, in order to support action on climate change mitigation
and adaptation.
http://www.unep.org

ASIA-PACIFIC
CHINA
Innovation capability

The CTCN will work to reduce the risks and
barriers that hinder acquisition of mitigation technologies by developing countries, and support efforts to implement
mitigation and adaptation actions that
can reduce emissions and ensure progress
towards sustainable development goals.

The National Bureau of Statistics (NBS)
published China’s innovation index, which
shows that the nation’s ability to innovate
steadily improved between 2005 and
2011. According to a method of measurement designed by an NBS research group,
the China Innovation Index (CII) in 2011
reached 139.6, marking an average yearly
growth of 5.7 per cent from a base reading of 100 in 2005, said a statement on the
NBS website.

Through nationally-designated authorities, developing countries will be able to
call on the services of the center and its
wider network for technical support and
advice. The CTCN will establish an information platform for improved sharing of
knowledge related to climate technologies. This will provide data, reports, and

Sub-indices that measure the country’s
innovation environment, input, output
and effects show that China’s performance
in the respective dimensions of innovation
all improved during the same period, the
NBS said. Guan Xiaojing, a senior analyst
with the NBS research group, said the release of the index is a preliminary attempt

to reflect China’s innovation capability,
and there is great room for improvement
in terms of statistical methods. Compared
with other measurements, including the
European Innovation Scoreboard, the CII is
tailored more to China’s current statistical
system, Guan said.
http://www.chinadaily.com.cn

Plan to help small firms
China unveiled a detailed plan to support the country’s small and micro-sized
enterprises as they still face many challenges. The plan was made to implement
a guideline released in April 2012 by the
State Council to support the healthy
growth of those companies, the Ministry
of Industry and Information Technology
said in the plan posted on its website.
Small and micro-sized companies have
faced great operating pressures, rising
costs and financing difficulties since 2012,
according to the plan. It aims to promote
the growth quality and efficiency of those
enterprises by providing better public
services, further improving financing
services and alleviating their operating
burdens.
The country will support more than 500
financing guaranteeing firms to help small
enterprises get financing this year, the plan
said. China will also provide training for
500,000 company management personnel and 1,000 business leaders, according
to the plan. Small and micro-sized firms
serve as a significant channel for creating
jobs, a major platform for entrepreneurship and an important force of scientific
innovation, the State Council said.
http://www.chinadaily.com.cn

IPR protection continues
to improve
China has consistently improved its laws
and regulations regarding intellectual
property rights (IPR) and boosted IPR protection in recent years, an official said. Tian
Lipu, commissioner of the State Intellectual Property Office, said at the opening
ceremony of a week-long campaign to
promote IPR awareness that intellectual
properties granted and registered by the
office have been growing at a fast pace.
TECH MONITOR • Apr-Jun 2013
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“Since the implementation of a national
IPR strategy in 2008, the country’s market
players have become more capable of IPR
creation, utilization, protection, and management,” Tian said. Intellectual property
rights are beginning to show their effects in
enhancing national core competitiveness
and transforming the country’s economic
growth model, the commissioner said.
Data show that the number of invention
patents granted by the office jumped
26.1 per cent year on year to hit 217,000
patents last year. China also continued to
own the largest number of trademarks,
with a total of 6.4 million effective registered trademarks by the end of last year,
according to Tian.
http://www.chinadaily.com.cn

INDIA
India Innovation Fund
The proposed INR 5,500-crore India Inclusive Innovation Fund, focusing on
generating employment and supporting
livelihoods across the country through innovative enterprises, is expected to be in
place by June. The Ministry of Micro, Small
and Medium Enterprises (MSME) is working on the fund, which will help Indian
enterprises in building innovative solutions for developmental challenges. “It is in
the process and we will send the proposal
to the Cabinet for its consideration in the
next few days. The fund is expected to be
in place in the next two months,” an MSME
official said.
The fund would be guided by four objectives — focus on the poor, combine
social and commercial returns, drive employment and livelihood generation and
help establish a model for wider inclusive
innovation funding, he added.
The MSME has taken the initiative in consultation with the National Innovation
Council to set up the fund. The fund would
promote innovation, which is aimed at
improving the competitiveness and effici
ency of small and medium enterprises. Of
the total fund amount, 20 % would come
from the government and the remaining from banks, financial institutions and
multilateral agencies, the official said.

4
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The fund would be in two phases. The
first tranche would have a corpus of INR
500 crore and in the second phase the
amount would be INR 5,000 crore. MSMEs
face challenges such as lack of access to
finance, non-availability of collaterals and
delayed realization of receivables.
http://www.business-standard.com

NRI companies stake in patents
at 79.1 per cent
Non-resident companies in India contri
buted to 79.1 per cent of the total number
of patents in 2012, according to World
Intellectual Property Rights Organization
(WIPO). Speaking at an event, Sandeep
Kejriwal, Chair of NASSCOM Bangalore
GIC Chapter and CFO, EMC Corporation,
India Center of Excellence said that this
was a resultant of significant change in expectations of their parent companies. “In
the case of Globalize, Innovate, Collaborate’ (GIC) Impact on Business Outcomes”
ranked 2 after “Cost and productivity”, he
said quoting a 2012 McKinsey survey.
He added that these insights ascertain
continued and increased dependence of
parent companies on GICs for customer
experience and additional revenues. He
said that though India ranks 7 with filing
around 42,000 patents in 2011, it accounted for a little over two per cent of the total
patent filings worldwide. He added that a
small country like Israel had 7,000 patent
filings which had made them a lucrative
destination for venture capitalists.
http://newindianexpress.com

Ancient medical database to
protect IP tapped
An online catalog containing 270,000
ancient Indian medicine techniques has
been used to amend and remove 100 international patents over the past decade.
According to the Indian government, as of
February 2013, this online database had
been cited on over 100 occasions to assert
the rights of health knowledge that had
existed in the public domain for thousands
of years. A keyword search on the site
found: 68 cases of withdrawn patents; 32
cases where patents were amended;
and 24 occasions where the Canadian

Intellectual Property Office (CIPO) had
declared a patent application “dead”. Unilever and Procter & Gamble were among
the international companies affected by
these citations.
As of February 2013, this traditional knowledge digital library (TKDL) had documented 270,815 traditional medicine techniques of four millenia-old Indian health
disciplines, comprising:
- Ayurveda (75 texts) 96,075
- Unani (10 texts) 151,480
- Siddha (50 texts) 21,690
- Yoga (15 texts) 1,570
On April 8, India’s Minister for Commerce,
Industry and Textiles Anand Sharma addressed the World Intellectual Property
Organization (WIPO) and pointed to TKDL
as a possible solution to the “extensive
bio-piracy” of traditional knowledge,
according to a statement released earlier
by the ministry.
According to the ministry, the first entries
were submitted to the TKDL in March
2003. To translate and digitize the data
into five international languages — English, German, French, Japanese and Spanish — Ayurveda and yoga experts worked
with patent examiners, IT experts, scientists, and technical officers. While this
knowledge exists in the public domain,
such insights were previously limited to
scholars who could properly interpret
ancient texts written in old languages,
such as Sanskrit. Otherwise, it was passed
down by word of mouth.
This online catalogue is the result of a
collaboration between the Council of
Scientific and Industrial Research (CSIR),
Ministry of Science and Technology, the
Department of AYUSH (Ayurveda, Yoga,
Unani, Siddha and Homeopathy), and the
Ministry of Health and Family Welfare.
http://www.zdnet.com

PAKISTAN
World Bank to give access to
Clean Technologies Fund
The World Bank has shown its consent to
support Pakistan in order to access the
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Clean Technologies Fund (CTF) of the total
USD 4.9 billion for the developing countries of the world. According to an official
document, the newly-created ministry of
climate informed the ministry of industries
about the World Bank’s support to the
country to get fund. The fund is disbursed
as grant highly concessional loans and risk
mitigation instruments.
However, to get this loan, Pakistan needs
to prepare an investment plan under
which the country has to cover the environment-related issues of the industries.
The investment plan include the indicative technologies, including low carbon
actions, addressing the power sector,
including renewable energy as well as
increased efficiency in generation and
transmission distribution. This will also
help the country overcome the electricity
crisis, it revealed. In transportation, in particular, model shifts to public transportation, improved fuel energy, fuel switching
and large-scale adoption of the energyefficient technologies and other demand
management techniques in the industrial
and residential building sectors.
The CTF fund is provided to those developing countries with positive incentives to
scale up the demonstration, deployment
and transfer of technologies, which have
a high potential for long-term greenhouse
gas emissions whose presence in the
atmosphere prevent heat to escape from
earth and cause greenhouse effect.
The CTF investment plan for Pakistan
may be tailored to the country’s needs
and requirements for integration into
the overall national development objectives. The following areas are likely to be
included in the CTF investment plan for
Pakistan. It includes waste management
in the overall investment plan for project
financing for Pakistan as this issue needs to
be addressed. Private sector to be looped
in, to seek ideas on energy efficiency for
industrial technologies, industrial energy
efficiency to be tackled by conducting
energy audits on the pattern NPO is presently doing for many industries like steel
and fertilizers.
Technical capacity building of all stakeholders will be conducted for the best

utilization of the CTF through local conferences/workshops. Proper institutional
mechanism should be defined with a CTF
steering committee on the top and sectoral technical committees to analyze the
request before taking a decision for disbursement of the funds, it said.

showcased various facets of innovation
including megatrends, technopreneurship, technology business incubators,
government policies and programs on
innovation, and “smart cities”, a concept
conceived and introduced to the world
by IT giant IBM.

The ministries of industries priorities,
sugar, cement, fertilizer, textile, leather,
paper and pulp, steel and bricks in industrial sectors. In the energy sector, the
industry recommended renewable/alternative energy, energy efficiency, energy
distribution and cogeneration as priority
areas, while in the waste management,
recycling/composting, energy from solid
waste are the main areas where work
should be started on priority basis.

http://www.dost.gov.ph

http://www.thenews.com.pk

PHILIPPINES
DOST presents road train and
other technologies in
innovation congress
In a recent innovation congress, Department of Science and Technology (DOST)
Secretary Montejo introduced the Road
Train, one of the DOST’s proposed advanced transport systems that will help
ease traffic conditions in Metro Manila.
He said the Road Train will be an effective means of transporting people on the
road.
The innovation congress, dubbed “ICon”
and held recently at the Bonifacio Global
City in Taguig City, also showcased other
DOST innovations such as Project NOAH,
along with the latest advances in car
manufacturing technology and design,
gadgets developed by various companies, and other smart devices. ICon is a
joint activity of the DOST and the Association of Vehicle Importers and Distributors
or AVID.
The ICon spotlights the country’s brand
for innovation called “Filipinnovation”
and promotes DOST’s advocacy for a
“Smarter Philippines”. Participants to the
event include the academe, businessmen, and diplomats, along with the biggest names in the car industry. The ICon

REPUBLIC OF KOREA
Royalty payments near USD
8 billion
The Republic of Korea spent about USD
7.7 billion on royalty payments, including
the usage of intellectual property rights,
to foreign firms for the first 11 months of
2012, data from the Bank of Korea (BOK)
and Idea Bridge Asset Management
showed. The payments posted a 5.5 per
cent growth from the previous year, according to the central bank. But royalties
paid to local information technology firms
remained at USD 3.24 billion during that
period, bringing the overall balance to a
deficit of USD 4.45 billion, according to
data.
Citing the growing burden on royalty expenses, BOK economists said that Korean
tech firms — which engaged in a series
of legal litigations regarding intellectual
property rights — and other business entities need to make stronger effort to create
their original technologies.
Samsung Electronics, LG Electronics and
SK Hynix are some of the big-name information technology firms that underwent
large-scale lawsuits with global non-practicing entities, or “patent trolls,” which are
patent owners that feed solely on royalties
without actually using the patented technology for production.
http://www.koreaherald.com

KRW 100 billion fund to
support tech start-ups
The Korea Finance Corporation will
form a KRW 100-billion fund to invest in
small start-up companies that engage
in commercialization of R&D outcomes.
The state-run enterprise said on April 16
that it would introduce an “R&D Business
TECH MONITOR • Apr-Jun 2013
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Creation Fund” to nurture technologically
promising ventures. The fund will provide capital to companies at the stages of
commercialization, IPO, and merger and
acquisition, as well as an initial stage of
technology development.
The corporation also said that it would
support the capitalization effort of inhouse technologies so that the inventorfounder of a company could retain his
ownership stake while improving the
company’s financial standing. To that end,
the corporation will work with nine technology assessment organizations including Korea Technology Finance Corp. and
the Korea Invention Promotion Association. The Korea Finance Corporation will
shoulder some of the cost of technology
value assessment.
http://www.english.hankyung.com

Fund unveils innovative
products
Korea Credit Guarantee Fund (KODIT) has
sought to change its status from a creditguaranteeing government agency to a
state-run financial company in order to
have more autonomy and expand its revenue sources. It sets up innovative strategies and programs to play a bigger role
and offer differentiated customer services
to overcome limitations on it because it
is classified as a government agency.
To make its dream come true, the fund
established a long-term strategy under
the name of “KODIT Future Vision 2020”
in December 2012 to brace for changes
in business circumstances and lead the
development of SMEs.
As part of the plan, the agency will select
2,000 small- and mid-size enterprises
(SMEs), which have the potential to compete on the global stage and support them
by 2020. With its assistance, the state-run
agency hopes that they will become
the backbone of the country’s economy
by creating more jobs and boosting the
national economy. It also plans to develop
20 new programs on various areas, including finance and management, to support
SMEs effectively.
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“We seek to become a ‘creator’ of better
business environment for SMEs rather
than remaining as a credit-guarantee
supplier,” it said in a statement. With the
transformation, the agency expects it will
have a bigger role in providing credit guarantees for SMEs which struggle to secure
funds due to lack of collateral and credit
guarantees.
KODIT also plans to name the new company the Korea Corporate Finance Corp.
focusing on new growth engines, such
as renewable energy companies and
firms doing eco-friendly business, which
the government seeks to support. In
the long-term, it plans to strengthen its
autonomy by reaching out to new businesses and diversifying its credit guarantee projects.
In April, the fund launched a smartphone
application service for the SMEs to check
on the amount they can borrow from
banks under the KODIT-backed loans, as
well as online consultation services. Those
who wish to have a face-to-face consultation with the KODIT officials can also
make a reservation via the application.
The so-called “Firm Doctor” program introduced in the same month allows SMEs
to have a team of consultants from KODIT
to observe its management exclusively up
to one year.
http://www.koreatimes.co.kr

Samsung to offer patent use
to SMEs
Samsung Group said Wednesday it plans
to let local small- and medium-enterprises (SMEs) use its in-house patents
at affordable prices as part of efforts for
“shared growth.” ‘’As a good corporate
citizen, Samsung plans to create a new
eco-system for balanced growth with local SMEs by offering them full access to
use Samsung-owned patents without a
big burden in royalties,’’ chief Samsung
communications officer Rhee In-yong
told reporters.
‘’Samsung aims to give substantial help
to local SMEs by offering qualified training in technologies and letting them

use some of our patents virtually for
free,’’ Rhee said, adding presidents of the
group’s affiliates will review the plans before implementation.
The conglomerate is the first to announce
a patent-sharing initiative for SMEs. ‘’Technology and ideas are the crucial things
in a creative economy eco-system,’’ said
another Samsung official. The announcement comes after President Park Geunhye said her administration would build a
new ‘’creative economy’’ that would move
beyond the country’s traditional manufacturing base.
http://www.koreatimes.co.kr

SRI LANKA
Office to foster innovation
launched
Sri Lanka plans to boost its science, technology and innovation (STI) strategy
through a newly created, state-funded
organization that is dedicated to building a conducive atmosphere among
all stakeholders. Ajit De Alwis, project
director at the Office of Science, Technology and Innovation told SciDev.Net that
the organization’s mandate was to “ensure
effective coordination and monitoring of
the STI strategy in an inclusive, transparent, accountable and outcome-oriented
framework.”
Sri Lanka adopted a national science and
technology policy only in 2009 but it has
ambitious targets to increase investment
in S&T by up to 1.5 per cent of GDP by 2016.
According to a paper published by the Institute of Policy Studies (IPS), an economic
think tank, in December 2012 only 1.8 per
cent of Sri Lanka’s manufactured exports
qualify as high-tech, on annual average. In
comparison, the figure for the Republic of
Korea was 75 per cent while Thailand has
27 per cent.
According to the IPS report, low levels
of national R&D investment (only 0.11
per cent of GDP in 2008) coupled with a
risk-averse private sector appear to have
crippled innovation.
http://www.scidev.net
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VIET NAM
High technologies in FDI
projects
A recent report by the Ministry of Planning
and Investment (MPI) showed that high
technologies have not been transferred to
Viet Nam as it expected when attracting
foreign direct investment (FDI). According
to MPI’s Deputy Minister Dao Quang Thu,
80 per cent of Vietnamese enterprises are
utilizing middle class technologies, 14 per
cent using low and backward technologies, and only five to six per cent using
high technologies. In many cases, foreign
investors exploiting the loopholes in the
Vietnamese laws, brought backward and
environment polluting technologies to
Viet Nam.
According to the Ministry of Science and
Technology (MST), only 838 technology
transfer contracts were registered and
granted licenses in 1999–June 2012.
Of these, 50 per cent belonged to FDI
projects. It’s obvious that 400 technology
transfer contracts is a too modest figure if
noting that there were 14,000 operational
FDI projects.
Despite the great efforts made by the
government of Viet Nam and the policies to encourage the high technology
transfer, the high technologies still have
been staying away from Viet Nam. MST
believes that Viet Nam can only approach
the world’s advanced technologies in
some industries, including telecommunication, oil and gas, civil engineering.
However, in general, the technology
transfer to Viet Nam remains far below
the expectations.
Also according to the ministry, most of the
technologies transferred to Viet Nam are
the ones equal or higher than the existing
ones, but these are just the medium class
technologies in the region. The problem is
that the technologies brought to Viet Nam
have been chosen to serve the investors’
benefits, while they are not the technologies Viet Nam wants to serve in its program
on technology renovation.

In principle, foreign investors take responsibility about the technologies they utilize
for their investment projects in Viet Nam.
They have to give explanations to the
state management agencies about the
technologies and prove that they fit the
purposes of the projects, and that these
are the optimal choice in comparison with
other technologies.
However, as Vietnamese tends to simplify
the administrative procedures, foreign
investors nowadays are not required to
give detailed explanations about technologies any more. Therefore, the agency
in charge of examining the technologies
in FDI projects cannot make exact appraisals. Under the current decentralization mechanism in licensing investment
projects, local authorities have the right
to grant licenses to investors. Meanwhile,
they do not intend to consult with local
or central science departments before
licensing.
http://www.english.vietnamnet.vn

Pilot launch of the digital
library on patents
To exploit and use the patent information more effectively, the National Office of Intellectual Property of Viet Nam
(NOIP) has been implementing a project
on digitalizing the patent information
and building a digital library on patents
of Viet Nam (Viet Nam DigiPat) since 2009.
As of March 2013, all patent specifications
filed with the NOIP before 2010 have been
fully transferred into electronic files. Under such a project, the pilot launch of the
Digital Library on Patents of Viet Nam was
made in mid February 2013. Accordingly,
any interested persons can access the sites
at http://digipat.noip.gov.vn or www.noip.
gov.vn to search and use of the digitalized
patent information.
The Digital Library on Patent of Viet Nam
is a search engine that allows users to
search and view whole body texts of
specifications of patents and utility solutions already granted in Viet Nam on
the Internet-based protocol. The library
is available 24/7. The search engine is

run at a high speed and includes simple
and advanced search with such criteria
as keyword, inverted indexing, full text
search, wildcards and semi-structure, etc.
The interface of the library is user-friendly
designed with the “Guidance” located in
the homepage.
http://www.aseanipa.org

Regulations to manage
pharmaceutical industry
The Viet Nam Ministry of Health has issued
Circular No 10/2013/TT-BYT amending
and supplementing a number of articles
of Circular No 02/2007/TT-BYT on conditions for the nation’s pharmaceutical sector, reports VietNamNet. Among other
things, the amendment circular clarifies
so-called “technology documents” in applications for issuance/amendment of licenses for drugs businesses under Decree
No 89/2012/ND-CP. Accordingly, the technology document will be the Good Practice Certificate corresponding to the drug
business sector that the applicant applies
for. If this Good Practice Certificate is not
yet available, an application must be submitted simultaneously with an application
for issuance/amendment of a license for a
drugs business.
Under the Law on Pharmacy 2005, the
licensing agency for pharmacy practices
that are individual practitioners working
for a foreign-owned enterprise will be the
Health Ministry. The amendment circular
now further provides that the Health Ministry will authorize the Provincial Department of Health to grant these certificates
to foreign-owned enterprises for either
drugs manufacturing, drugs maintenance,
drug testing or import of drugs.
The amendment circular additionally
issued the regulatory forms necessary
for application for issuance/amendment of licenses for drugs business. This
amendment circular took effect from
May 14, 2013.
http://www.thepharmaletter.com
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Focus: Renewable Energy Technologies
ASIA-PACIFIC
CHINA
Temperature difference power
generation technology
Quantum router is a major unit in the
all quantum networks. The world’s first
quantum router has been developed and
tested in China under the 973 Program,
signifying a major breakthrough in all
quantum networks. The research team
is headed by Prof. Yao Qizhi, a renowned
computer expert from the Institute of
Interdisciplinary Information Sciences of
Tsinghua University.
The 15 KW temperature difference generator project of the 11th Five-Year Key
Technologies R&D Program, implemented
by researcher Liu Weimin from the First
Institute of Oceanography, State Oceanic
Administration, passed the evaluation test
recently, indicating remarkable progress
in ocean energy utilization. Compared to
those of the US and Japan, the technology
developed by Liu Weimin’s team is much
more efficient. University and recipient of
Turing awards, the team tested the all quantum router in the experiment and realized
quantum signal control of the routes.
The generation efficiency of the US Rankine Cycle stands at 3%, the Japanese
Uehara Cycle stands at 4.9% and the Guohai Cycle of China achieves a rate of 5.1%,
which means that with equal investment,
the plant using Chinese technology can
generate the same amount of electricity of
2–3 plants using the US or Japanese technology, thus cutting the cost dramatically.
http://www.cistc.gov.cn

Ocean tide generation facilities
The new type of direct drive permanent
magnet generator, the first of its kind using ocean tide in China, was developed by
Qingdao Histro Co., in Jiaozhou. However,
the ocean tide generation technology is
not novel, introduced Mr. Wang, assistant
to the General Manager of Histro. A group
of small-and-medium size tidal plant was
built along the east coast of China since
1980s, such as the Jiangxia tidal plant in
Zhejiang Province.
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In 2010, Histro began to work with the
Ocean University of China and Harbin Institute of Technology at Weihai to develop
ocean tide direct drive permanent magnet
generator. Based on European experience
and up-to-date technologies, the project
realized indigenous production of generation parts and overall units, and achieved
a system energy transfer efficiency of
30%. With direct drive permanent magnet — the mainstream turbine technology
around the world, the energy consumption of the system is low and generation
efficiency is 5–10% higher than conventional gearbox generators.
“The system is like putting the wind turbine generator into the sea,” said Mr. Wang,
“the turbine is 7 meters in diameter and
the wings are made of carbon fiber
nano-material. The researchers resolved
key technical problems such as sealing
and anti-corrosion, so the system can be
operated for over 1 year without failure.
The equipments are put into the offshore
area 16–40 meters from the coast, and can
start operation as long as the tide runs at
0.6–1.3 m per second.”
http://www.cistc.gov.cn

Solar thermal power station
Scientists from the Institute of Electrical
Engineering, Chinese Academy of Sciences (IEECAS) and other organizations have
established China’s first megawatt-level
solar thermal power station with complete
independent intellectual property rights.
In the power station, there is a 119 meterhigh heat collecting tower with a huge
heat receiver on top. To the south of the
tower, 100 huge mirrors (called heliostats),
100 square meters each, are in fan-shaped
distribution. When the sun rises, the
computer will automatically control the
mirrors to reflect sunlight onto the heat
receiver on the tower to obtain 400°C,
which will ultimately drive the 1.5 MW
steam turbines to generate electricity. The
heat can also be stored through the dual
oil and saturated steam storage system,
and provides 1 MW electricity capacity.
This project was approved by MOST
in 2006 and was officially launched in

January 2007. The scientists conducted
research on such key technologies as
integration of solar thermal power generation system, full control technology,
highly accurate and low-cost heliostat
technology, and highly reliable heat
absorption-transfer-storage technology,
and developed the solar thermal power
plant simulator, the heliostats optical performance testing platform, wind tunnel,
molten salts thermohydraulics test bed
and water/water vapor thermohydraulics
test bed.
http://www.cistc.gov.cn

ISRAEL
Solar energy to augment
intermittent wind energy
One of Israel’s leading investment firms
in renewable energy, Capital Nature, has
recently invested in a young Israeli company, Augwind, who has developed a
technology that provides solutions to the
challenges of wind power production.
The technology developed by Augwind
has successfully found a way to utilize
wind generated energy combined with
solar energy, even when the wind is not
blowing.
Today, the production of energy from the
wind faces two major challenges: Firstly,
the inability to predict when the wind will
blow, at what force and at which direction.
Secondly, the wind blows mostly at night,
when there is significantly less power consumption than during the main hours of
the day. It is, therefore, necessary to store
and release it during peak hours, according to demand. To overcome such issues
with wind as an energy source, Augwind’s
breakthrough technology that combines
wind and solar energy, is a significant step
forward in the field.
The company developed a product that
can be installed on pre-existing wind
turbines. The product stores the energy
that is generated by the wind throughout the night and consolidates it with
solar energy that has been accumulated
throughout the day. Once the two energies have been combined, they can be
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stored as compressed air and released
according to required quantities.
Production costs are among the lowest
for alternative energies and because the
technology only requires turbines that
are already existent, Augwind is offering
the product for around 50% cheaper than
other alternative energy solutions.
http://www.ecoseed.org

JAPAN
Project tests viability of
offshore floating wind turbines
A rare type of floating offshore wind
turbine is being tested about 1 km off
Kabashima, a 9 sq.km island with some
110 households in Nagasaki Prefecture.
The wind turbine, with a 22-meter propeller arc diameter, generates 100 kWh and
has been in operation since August as part
of an Environment Ministry test project to
develop a low-cost floating wind power
plant.
Most wind turbines worldwide extend
from pylons buried in the seabed, with
just a smattering of the type that float.
In the floating type, the pillar is anchored
to the bottom and its lower hollow core
is filled with seawater to keep it upright,
so the pillar is self-righting like a “daruma”
doll. The upper part of the pillar that supports the wind turbine is made of steel
while the lower part is made of concrete,
allowing for drastically lower costs compared with those made entirely of steel.
Compared with wind power plants on
land, strong and stable winds at sea allow
plants built offshore to more effectively
generate electricity.
The Environment Ministry plans to set up
a wind turbine with an 80-meter-diameter propeller arc for experimental use
this summer. This plant would be able to
generate 2,000 kWh, or enough electricity for about 800 households. The generated electricity will be sent via undersea
cables to households on Kabajima, as well
as to nearby islands via cables operated by
Kyushu Electric Power Co.
Wind turbines rooted into the seabed, the
most common type, are better usually

constructed at depths of up to 50 meters.
But Japan — despite being an island nation — is lacking in shallow beaches,
making the typical setup difficult. If the
Environment Ministry’s test project succeeds, it could be used nationwide, possibly even prompting the creation of a
new global market.

car. The car moved successfully with a
power penetration efficiency exceeding 75% at 52 MHz. This is the world-first
demonstration of electric power transfer
via the car-wheel to the vehicle.

Commissioned by the Ministry of Economy, Trade and Industry, research is under
way for a similar project off the coast of
Fukushima Prefecture, with construction
for three types of offshore floating wind
turbines set to begin this summer.

Panasonic Corp.’s prototype solar cell has
achieved the world’s highest conversion
efficiency at 24.7%, according to tests
performed by the National Institute of Advanced Industrial Science and Technology.
It beat the previous record of 24.2% held
by U.S. firm SunPower Corp., a mark that
is still recognized as the world’s highest by
Progress in Photovoltaics, an internationally recognized publication in the field of
solar energy research.

http://www.japantimes.co.jp

Power transfer from wheels to
power an electric car
Electric vehicles (EV) have ten times higher
energy performance than automobiles
powered by gasoline-based engines.
However, they are not yet popular with
drivers due to the need to store large batteries onboard. Now, Takashi Ohira and
colleagues are developing an innovative
method for powering EVs that drastically
reduces the number of batteries.
However, conventional battery-based
EVs are not popular with drivers because
of drawbacks including: (1) short cruising range; (2) long time to recharge; and
(3) high cost. Now, assuming that these
drawbacks stem from the need to store
large batteries onboard cars, then there
are strong demands for alternatives
means of powering electric cars. In a novel approach, Takashi Ohira at Toyohashi
University of Technology and colleagues
are developing an innovative method for
powering EVs that drastically reduces the
number of batteries.
The approach exploits the steel belt usually embedded in rubber tires. The steel
belt collects power excited from a pair
of electrodes buried beneath the road
surface. And, since the steel belt is electrically insulated by the rubber tread, the
researchers used a displacement current
at high frequency to penetrate from underground to the steel belt.
The researchers constructed a 1/32 scale
EV to proof their concept for the electric

http://www.innovations-report.com

Record in solar cell efficiency

The Panasonic prototype’s surface membrane allows more sunlight to pass
through, and its electrodes transfer electricity more efficiently. The company aims
to commercialize the prototype and raise
the conversion efficiency of its mass-market solar cells, which stands at 21.6%.
The Japanese electronics maker’s solar
cell business has been profitable, but the
firm sees a tougher business environment
ahead. To boost profitability, it aims to develop more efficient solar cells focusing on
household products, which offer more
price stability than other applications. In
addition, Panasonic is working to lower its
solar cell production costs 20% by manufacturing them at a new Malaysian plant
using a higher proportion of parts made
outside Japan.
http://www.e.nikkei.com

REPUBLIC OF KOREA
A breakthrough in solar cells
Professor Dong Rip Kim of the Department of Mechanical Engineering has succeeded in fabricating peel-and-stick thin
film solar cells (TFSCs) with the collaboration of Stanford team led by Professor
Xiaolin Zheng. This method makes possible the overcoming of hardships related
to working with traditional solar cells,
namely the lack of handling, high manufacturing cost, and limited flexibility while
TECH MONITOR • Apr-Jun 2013
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Kim succeeded in fabricating peel-and-stick Thin Film Solar Cells (TFSCs).

maintaining performance. Kim is currently in charge of the Hanyang University
Nanotechnology for Energy Conversion
Lab. His research interests are solar cells,
energy conversion devices using nanomaterials, flexible electronics, nanoelectronics, and nanosensors. Among Kim’s
recent publications are “Peel-and-Stick:
Fabricating Thin Film Solar Cell on Universal Substrates” in the journal of Scientific Reports, “Shrinking and Growing:
Grain Boundary Density Reduction for Efficient Polysilicon Thin-Film Solar Cells” in
the journal of Nano Letters, and “Thermal
Conductivity in Porous Silicon Nanowire
Arrays” in the journal of Nanoscale Research Letters.
Most solar cells are now fabricated on Si
wafers or glass substrates. The biggest issue for commercialized solar cells is their

high price. In addition, due to their fabrication on the Si wafer, the cells are rigid
and heavy while being fragile. While they
are recognized as one of the most crucial
alternative sources of energy, such limitations have prevented wider application of
solar cells.
Fortunately, Kim and his colleagues devised an idea to produce a light-weight
flexible solar cell on non-conventional or
universal substrates that overcomes the
limitations of traditional methods while
maintaining performance. By doing so,
Kim believed that his new cells could
broaden the application spectrum of solar cells. The success comes from using the
same traditional fabrication method while
adding a metal layer between the fabricated a-Si:H TFSCs and the underlying Si/SiO2
wafer. After numerous attempts and trials,

Kim and his colleagues found a method to
reliably peel the fabricated TFSCs from the
Si/SO2 wafer by using water penetration
between the metal layer and the SiO2 layer
on the wafer.
The Si wafer is clean and reusable, which
is a big cost-saving factor for solar cells.
Moreover, as the peeled-off TFSCs from
the Si wafer are thin, light weight, and
flexible, it can be attached onto any form
or shape of surface like a sticker. Although
others have successfully fabricated TFSCs
on flexible substrates to realize the flexible
solar cells, many efforts have been driven
to modify the existing processes for solar
cell fabrication, due to the rubber-like
properties of the flexible substrates. Importantly, Kim and his colleagues made
the lightweight flexible solar cells without modifying any existing fabrication
processes, and their performance was
maintained even after the transfer. Kim
states that their novel technology is not
limited to the solar cells only. Numerous
other appliances like flexible displays can
adopt his method.
http://www.hanyang.ac.kr

Hyundai introduces 5.5 MW
offshore turbine
Hyundai Heavy Industries (HHI) has unveiled a new 5.5 MW turbine model, codeveloped with AMSC Windtec.

The 5.5 MW machine has been co-developed between HHI and AMSC.
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Installation of the HQ5500/140 prototype is planned for mid-2013. The company plans to market the product in two
distinct stages. The first stage focuses
on the domestic market, to be followed
by a North European market in a second
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and final push. Commercial availability is
scheduled for early 2014. HHI and AMSC
have previously collaborated on the
1.65 MW (pictured) and 2 MW wind
turbines.
Developed for both onshore and offshore
applications, the HQ5500/140 concept
follows AMSC design principles known
from the company’s earlier, smaller turbine models. The variable-speed pitchcontrolled HQ5500/140 model features
a three-blade rotor with 140-meter diameter and rated wind speed is quoted
at 11.75 m/s.
A specific power rating of 357 W per
square meter gives a medium value
in between a current range of around
300–380 W per square meter found for
several recently introduced and announced 4MW+ offshore turbine models.
The compact drive train comprises a cast
main carrier as main structural element.
It incorporates a flanged three-stage
gearbox and main shaft that comes as a
semi-integrated assembly, while a highspeed generator is mounted on a separate bolted-on generator frame. AMSC
offers a choice between a permanent
magnet generator (PMG) and a dou bly
fed induction generator (DFIG). HHI selected the PMG option, which comes with
a full (100%) power converter.
http://www.windpowermonthly.com

EUROPE
FINLAND
Wave energy to make seawater
drinkable
A concept for producing drinking water from seawater using wave energy
has been developed at Aalto University,
in Finland. This appears to be groundbreaking technology, as similar plants
currently in operation use either electricity or thermal energy. The new technology
is expected to alleviate the global chronic
lack of potable water. According to an estimate by the United Nations, by 2025, up
to 1.8-billion people will live in areas that
experience drinking water scarcity.

The AaltoRO concept was developed by
Finland’s Department of Energy Technology. It is based on a panel that is 25 m
to 30 m wide and 20 m tall and moves
under the surface of the sea using wave
power to pressurize seawater. The pressurized water is piped to a land-based device that uses reverse osmosis to remove
salt from the seawater. Further treatment
of the water ensures it is fit for drinking.
Depending on the location, the price of
the system is estimated to be between
EUR 2.3 million and EUR 4.7 million, and
the maximum production capacity of a
single AaltoRO device is 3700 ℓ of drinking water a day.
According to the calculations, the AaltoRO
system is most suitable for use in Australia,
the Canary Islands, Chile, Hawaii, Southern
Africa and the western seaboard of the US.
The feasibility of the concept for freshwater production was studied in a thesis by
Markus Ylänen as part of a larger project
run by the Finnish Funding Agency for
Technology and Innovation. The companies involved in the project are AW-Energy,
Nurmi Hydraulics, Watman Ab Vedenkäsittely and Waterpumps WP.
http://www.engineeringnews.co.za

Nanostructures improve the
efficiency of solar cells
Researchers have been able to improve
the efficiency of solar cells by coating the
cell surface with extremely small nanoscale structures. The new technology has
been shown to nearly eliminate the reflection losses of solar radiation. Cost-effective
solar photovoltaic materials are being developed within the Academy of Finland’s
research programme Photonics and
Modern Imaging Techniques.
The nanostructured black silicon coating
features very low reflectivity, meaning
that a larger portion of the Sun’s radiation can be exploited. At Aalto University,
a research team led by Assistant Professor
Hele Savin is conducting studies on crystalline silicon solar cells, which are the
main type of solar cells that are currently
on the market.

“The advantages of silicon include the
long-term stability, sufficiency, low cost
and non-toxicity of the element, as well
as the advanced production technology.
Another benefit of these solar cells is
their relatively high efficiency and technological compatibility with the manufacturing technologies currently used
by the semiconductor industry,” Savin
explains. The technology, however, still
calls for development and improvement.
According to Savin, the researchers are
motivated in their work by the fact that
the manufacturing technology players
are major corporations in the industry,
which allows for immediate large-scale
experimenting of new ideas and improvement methods in collaboration
with the partner corporations.
The efficient operation of solar cells may
be compromised by impurities in silicon.
In solar cells, it is not possible to use as
pure a form of silicon as, for example,
microelectronics, and thus they exhibit
a higher degree of impurities. Moreover,
the solar cell utilizes the silicon disk in its
entirety, whereas transistors, for example,
are located on the surface of the silicon
disk, and accordingly, impurities cannot be controlled in solar cells by means
of the same methods as those used in
microelectronics.
http://www.sciencedaily.com

SWEDEN
Experimental tidal stream
power turbine
Scientists from Uppsala University have
installed a new tidal turbine in the Dalalven River that the institute said is the first
of its kind. The experimental unit consists
of a vertical axis turbine and direct-drive
generator that is connected to a cabin
onshore filled with measurement instruments. The unit, developed by Professor
of Electricity Mats Leijon and his doctoral
students, is described as being similar to a
wind turbine, but adapted to work in the
slower speeds of flowing water.
“This is like a large laboratory for us,” said
Mats Leijon, Uppsala University professor of electricity. “Now we can verify the
TECH MONITOR • Apr-Jun 2013

11

Technology Market Scan
t echnology.” Development of the unit
began in 2001, though this unit will be
the first to undergo practical tests. If everything goes as hoped, Leijon said, the
university will seek permission to install
a second turbine in the same location.
“First we must verify the technology,” Leijon said. “We have done experiments with
the different parts, but now we will test
the whole system. That is always much
harder. In the best of worlds the experiments will tally with reality and then we
have taken engineering a step forward.”
http://www.hydroworld.com

Thinner, cheaper solar cell
Solar cells are at a prime these days. Researchers all over the world are working
towards improving the efficiency, size
and cost factor of the technology. This is
because it is a known fact that traditional
sources of energy are fast depleting and
the time is not far when the world will
heavily rely on solar energy. The latest
innovation comes from the University of
Oslo. The researchers at the University
have reportedly developed silicon solar
cells that are twenty times thinner than
the original solar cells.
This innovation basically means that solar
cells can now be produced using 95% less
silicon. This will considerably reduce the
production costs, thereby increasing prof-

its and reducing the cost of solar power
installations.

ness, allowing them to capture more of the
visible spectrum, the report added.

According to an Extreme Tech report,
“Standard, commercial photovoltaic solar
cells are fashioned out of 200-micrometer
thick (0.2 mm) wafers of silicon, which are
sliced from a large block of silicon. This
equates to around five grams of silicon
per watt of solar power, and also a lot
of wastage — roughly half of the silicon
block is turned into sawdust by the slicing process. With solar cells approaching
50 cents per watt (down from a few dollars per watt a few years ago), something
needs to change.”

Basically, these researchers have managed to trap the longer wavelengths,
even when the silicon wafers were just
10 micrometers thick. This could happen
by using microbeads that are very small
plastic spheres, uniform in size. They create an almost perfect periodic pattern on
the silicon. These beads force the sunlight
to “move sideways,” increasing the apparent thickness of the silicon by 25 times.

The report further talks about how reducing the thickness of solar cells definitely is
an achievement from a commercial point
of view but it does give rise to issues. For
example, as the wafer gets thinner, more
light passes straight through the silicon,
dramatically reducing the amount of
electricity produced by the photovoltaic
effect. This is due to wavelengths: Blue
light, which has a short wavelength (450
nm), can be captured by a very thin wafer
of silicon — but red light, with a longer
wavelength (750 nm), can only be captured by thicker slabs of silicon. This is
part of the reason that current solar cells
use silicon wafers that are around 200
micrometers — and also why they’re mirrored, which doubles the effective thick-

Model-EWICON developed by Technical University Delft.
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THE NETHERLANDS
Wind energy converter
unveiled
A ‘windmill’ with no moving parts? Since
Wednesday, 27 March 2013, a model has
been on display outside the building
of the faculty of Electrical Engineering,
Mathematics and Computer Science
at Delft University of Technology (TU
Delft). The model-EWICON (Electrostatic
WInd Energy CONvertor) was designed
by Mecanoo architects. The technology
was developed by TU Delft in a consortium with Wageningen UR and commercial
businesses as part of the Dutch government’s economy/ecology/technology
programme. This pioneering wind energy converter can convert wind energy
into electricity without the use of moving parts. This means there is far less wear
and tear, maintenance costs are lower
and there is no nuisance due to noise or
shadows. This means that the turbine is
ideally suited for installation offshore or
in urban areas, for example on the roof of
a high-rise building.
The model-EWICON is quite abstract in
appearance. A fluid steel frame in the
shape of a rectangular zero surrounds
a framework of horizontal steel tubes.
Within the framework, charged droplets
are formed, which are then blown away
by the wind. The movement of the droplets produces electric power that can be
transferred to the electricity grid. In 2009,
Mecanoo used the EWICON in their design of the Stadstimmerhuis 010 building
in Rotterdam, with two EWICONS being
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deployed to create the 010 symbol on
the roof. The EWICON will be developed
further if funding is secured for follow-up
research.
For more information, contact:
Prof. Johan Smit (+31 (0)6-21575278) or
Dr Dhiradj Djairam (+31 (0)6-41313637)
TU Delft for the EWICON technology
http://www.ewi.tudelft.nl

NORTH AMERICA
CANADA
Storing and reusing renewable
energy
Two University of Calgary researchers
have developed a ground-breaking way
to make new, affordable, and efficient
catalysts for converting electricity into
chemical energy. Their technology opens
the door to homeowners and energy
companies being able to easily store and
reuse solar and wind power. Such energy
is clean and renewable, but it’s available
only when the sun is shining or the wind
is blowing.
The research by Curtis Berlinguette and
Simon Trudel, both in the chemistry department in the Faculty of Science, has
just been published in Science — one of
the world’s top peer-reviewed journals.
“This breakthrough offers a relatively
cheaper method of storing and reusing
electricity produced by wind turbines
and solar panels,” says Berlinguette,
associate professor of chemistry and
Canada Research Chair in Energy Conversion. “Our work represents a critical step
for realizing a large-scale, clean energy
economy,” adds Berlinguette, who’s also
director of the university’s Centre for Advanced Solar Materials. Trudel, assistant
professor of chemistry, says their work
“opens up a whole new field of how to
make catalytic materials. We now have a
large new arena for discovery.”
The pair have patented their technology
and created from their university research
a spin-off company, FireWater Fuel Corp.,
to commercialize their electrocatalysts
for use in electrolyzers. Electrolyzer devices use catalysts to drive a chemical

reaction that converts electricity into
chemical energy by splitting water into
hydrogen and oxygen fuels. These fuels
can then be stored and re-converted to
electricity for use whenever wanted. The
only byproduct from such a ‘green’ energy
system is water, which can be recycled
through the system. To store and provide renewable power to a typical house
would require an electrolyzer about the
size of a beer fridge, containing a few liters of water and converting hydrogen to
electricity with virtually no emissions, the
researchers say.
Key to their discovery is that they deviated from conventional thinking about
catalysts, which typically are made from
rare, expensive and toxic metals in a crystalline structure. Instead, Berlinguette
and Trudel turned to simpler production
methods for catalysts. This involved using
abundant metal compounds or oxides
(including iron oxide or ‘rust’), to create
mixed metal oxide catalysts having a
disordered, or amorphous, structure.
Laboratory tests — reported in their Science paper — show their new catalysts
perform as well or better than expensive
catalysts now on the market, yet theirs
costs 1,000 times less.
Their research was supported by the university’s Institute for Sustainable Energy,
Environment and Economy, Alberta Innovates, Mitacs and FireWater Fuel Corp.
http://www.ucalgary.ca

USA
Researchers turn trees into
solar cells
The Georgia Institute of Technology and
Purdue University have jointly developed
efficient solar cells using cellulose nanocrystal (CNC) substrates derived from trees
and other plants, which means they can
be recycled in water quickly at the end of
their lifecycle.
Researchers at Georgia Tech and Purdue
University have developed solar cells fabricated on cellulose nanocrystal (CNC) substrates that provide 2.7% efficiency and
are easy to recycle.

Solar power may be green, but solar cells
typically are fabricated on glass or plastic,
which is not easily recyclable. Their petroleum-based substrates are not eco-friendly either. But the Georgia Institute of Technology and Purdue University have jointly
developed efficient solar cells using cellulose nanocrystal (CNC) substrates derived
from trees and other plants, which means
they can be recycled in water quickly at
the end of their lifecycle.
These organic solar cells reach 2.7% power
conversion efficiency, which the researchers aim to improve by optimizing the optical properties of their electrodes. The
CNC substrates are optically transparent,
so light can pass through them before a
very thin layer of an organic semiconductor absorbs it. During the recycling process, the solar cells are immersed in water
at room temperature. The CNC substrate
dissolves in minutes, and the solar cell can
be separated into its major components.
“Our next steps will be to work toward
improving the power conversion efficiency over 10%, levels similar to solar cells
fabricated on glass or petroleum-based
substrates,” said Bernard Kippelen, Georgia Tech College of Engineering professor and director of the Center for Organic
Photonics and Electronics. “We will also
coat these cells with an eco-friendly, thin
environmental barrier coating to protect
the cells from water and oxygen when operating in the field.”
Paper substrates are better for the environment, researchers say, but they have
shown limited performance because of
their high surface roughness or porosity.
The cellulose nanomaterial substrates,
though, have a low surface roughness of
only about 2 nm. The researchers also note
that the nation’s forest product industry
could produce tens of millions of tons of
cellulose nanomaterials once large-scale
production begins, potentially in the next
five years.
http://www.electronicdesign.com

Photon-to-electron conversion
Throughout decades of research on solar
cells, one formula has been considered
TECH MONITOR • Apr-Jun 2013
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The principle behind the barrier-busting
technique has been known theoretically
since the 1960s, says Baldo, a professor of
electrical engineering at MIT. But it was a
somewhat obscure idea that nobody had
succeeded in putting into practice. The
MIT team was able, for the first time, to
perform a successful “proof of principle” of
the idea, which is known as singlet exciton
fission. (An exciton is the excited state of
a molecule after absorbing energy from
a photon.)

Solar cells fabricated on cellulose nanocrystal (CNC) substrates.

an absolute limit to the efficiency of such
devices in converting sunlight into electricity: Called the Shockley-Queisser efficiency limit, it posits that the ultimate
conversion efficiency can never exceed
34% for a single optimized semiconductor junction.
Now, researchers at MIT have shown
that there is a way to blow past that limit

as easily as today’s jet fighters zoom
through the sound barrier — which was
also once seen as an ultimate limit. Their
work appears this week in the journal Science, co-authored by graduate students
including Daniel Congreve, Nicholas
Thompson, Eric Hontz and Shane Yost,
alumna Jiye Lee ‘12, and professors Marc
Baldo and Troy Van Voorhis.

In a standard photovoltaic (PV) cell,
each photon knocks loose exactly one
electron inside the PV material. That
loose electron then can be harnessed
through wires to provide an electrical
current. But in the new technique, each
photon can instead knock two electrons
loose. This makes the process much more
efficient: In a standard cell, any excess
energy carried by a photon is wasted
as heat, whereas in the new system the
extra energy goes into producing two
electrons instead of one.
While others have previously “split” a
photon’s energy, they have done so using
ultraviolet light, a relatively minor component of sunlight at Earth’s surface. The
new work represents the first time this feat
has been accomplished with visible light,
laying a pathway for practical applications
in solar PV panels.
This was accomplished using an organic
compound called pentacene in an organic
solar cell. While that material’s ability to
produce two excitons from one photon
had been known, nobody had previously
been able to incorporate it within a PV device that generated more than one electron per photon.
The work made use of a known material, but the team is now exploring new
materials that might perform the same
trick even better. “The field is working on
materials that were chanced upon,” Baldo
says — but now that the principles are
better understood, researchers can begin
exploring possible alternatives in a more
systematic way.

Credit: Christine Daniloff/MIT

14

TECH MONITOR • Apr-Jun 2013

http://www.web.mit.edu

Special Feature
Diagnosis of national technology innovation systems and development
of strategies to strengthen its key components

Asean

capacity building through public policies
for science, technology and innovation
Dr. Jarunee Wonglimpiyarat
College of Innovation,
Thammasat University,
Anekprasong 3 Bldg., Prachan Rd.,
Bangkok-10200, Thailand.
Tel: +662-623-5055-8; Fax: +662-623-5060
E-mail: jaruneew@tu.ac.th

Abstract
Public policies are recognized as an important mechanism to strengthen the national innovative capacity and economic performance. Many countries compete to improve the
national capacity through public policies for science, technology and innovation (STI).
This study reviews various surveys of the competitiveness factors driving the national
innovative capability and introduces the project of ASEAN STI Watch, a comprehensive
web-based analytical tool for assessing STI performance of ASEAN economies. Realizing
the challenges of ASEAN Economic Community (AEC) in 2015, the National Science
Technology and Innovation Policy Office, Ministry of Science and Technology and the
College of Innovation, Thammasat University of Thailand collaboratively develop the
ASEAN STI Watch project to provide information and communications technology (ICT)
infrastructure that will strengthen the research and innovation activities as well as
support the policy making process.

Introduction

S

cience, technology and innovation
(STI) are recognized as key drivers of
national economic performance. Public
policies can influence the development
of STI whereby the STI index has been
used as a measure of the relative ability
of a nation to create and foster an enabling environment for economic stability
and growth. This study reviews various
surveys of the competitiveness factors
driving the national innovative capability. The reviews include the studies of
innovation index by Porter and Stern
(1999, 2000, and 2004), Stern, Porter,
and Furman (1999), Frascati manual,
Oslo manual, International Institute for
Management Development (IMD), World
Economic Forum (WEF), European Commission, INSEAD and World Intellectual
Property Organization (WIPO). The study
also uses Porter’s Diamond Model (Porter,
1990) as a framework to discuss the drivers of economic growth underlying the
national innovation system.

In particular, this study introduces the
project of ASEAN STI Watch initiated in
collaboration between the National Science Technology and Innovation Policy
Office, Ministry of Science and Technology and the College of Innovation, Thammasat University of Thailand. Given the
importance of knowledge as a key output of innovation and the move of ASEAN
member countries towards ASEAN Economic Community (AEC) in 2015, the
project of ASEAN STI Watch is developed
as a comprehensive web-based analytical
tool to provide information and communications technology (ICT) infrastructure
to support policy making process and
guide decisions of research and development (R&D) investment activities of
ASEAN countries.

Government policies in the
process of entrepreneurial and
economic development
Government policies play an increasingly
important role in the process of entre-

preneurial and economic development.
Government policies can influence entrepreneurial activities which in turn would
affect the national economic performance
and competitiveness. Innovation and entrepreneurship are recognized as engines
of economic growth. Within the national
innovation systems, the overall economic
performance results from the interactions
between the government policies and a set
of institutions (Lundvall, 1992, 1993, 1998,
1999, 2003; Nelson, 1993). Table 1 displays
the factors to support entrepreneurship
within the entrepreneurship ecosystem.
The entrepreneurship ecosystem provides
an environment to foster new ventures and
entrepreneurial activities such as financial
support, network support, government
support, market support (Livingston, 2007;
Zahra and Nambisan, 2012). The dynamic
interactions within an entrepreneurship
ecosystem influence organizational success (Lingelbach et al., 2008) leading to job
creation, economic wealth and prosperity
of the nation.
Start-up firms are important in creating new jobs in developing economies.
According to the study by Silveira and
Wright (2007), they predict that the legal
environment is positively related to market activity. Their study points out that
a better legal environment could help
reduce the cost of entry into a market or
the time spent monitoring an investment.
The entrepreneurship ecosystem should
create a thriving environment like that of
US Silicon Valley where the entrepreneurial ecosystems act as catalysts in driving
innovation, new business and economic
growth and prosperity.

National capacity building
through science, technology
and innovation (STI) policies
National innovative capacity generally
refers to the ideas-driven endogenous
growth theory. The capacity of nation
depends upon various sets of government
TECH MONITOR • Apr-Jun 2013
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policies contributing to the entrepreneurial, venture and economic development of the nation (David et al., 2000;
Hall and van Reenen, 2000; Hyytinen and
Toivanen, 2005). The government plays an
important role in the creation of knowledge in terms of providing financial support and research and development (R&D)
investments to boost economic growth.
Institutional planning and public policies
to support innovation systems require a
better understanding of science, technology and innovation (STI) index. Table 2
provides major studies on STI index with
regard to principal concepts of competitiveness factors. According to the studies
of innovation index by Porter and Stern
(1999, 2000) as well as Stern, Porter, and
Furman (1999), the innovative performance can lead to national innovative
outputs. Their studies are in line with the
Diamond model framework (Porter, 1990)
emphasizing the role of government as a
catalyst with respect to establishing interrelated set of policies and institutions to
foster economic growth.
Taking into account the measure of
science and technology (S&T) capacity, the Frascati manual (OECD, 2002)
provides a framework of concepts, definitions and methodologies that incorporate S&T index through R&D surveys.
With guidelines on the collection and
interpretation of established R&D data,

Table 1: Factors to support entrepreneurship within the
entrepreneurship ecosystem
Scholars
Isenberg (2010)

No. of factors

Factors

13















Suresh and Ramraj (2012)

8










Leadership
Government
Culture
Success stories
Human capital
Financial capital
Entrepreneurship organizations
Education
Infrastructure
Economic clusters
Networks
Support services
Early customers
Moral
Financial
Technology
Market
Social
Network
Government
Environmental support
Source: The author’s design

the Frascati manual recommends specific methodologies to measure scientific and technological activities. Taking
into account the measures of innovative
capacity, the innovation index is widely

used to assess what the country should
do to boost innovation, resulting in
building economic growth and jobs. The
innovation index is defined as concise
quantitative indicator of the innovative

Table 2: National innovative capacity and principal concepts of STI competitiveness factors
Major study/Scholars
Porter and Stern (1999, 2000,
2004), Stern, Porter, and
Furman (1999)

Principal concepts of competitiveness factors





Frascati manual (OECD, 2002)
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Summary of major competitiveness
factors

Common innovation infrastructure
Cluster-specific conditions that support innovation in particular groups of interconnected
industries (e.g., automotive, information technology); and the strength of the linkages among
them (e.g., ability to connect basic research to
companies)
Contribution of corporate efforts to the overall
pool of technology and skilled personnel



Measures of R&D inputs (R&D expenditures and
R&D personnel) and outputs
Measures of research and experimental development (comprising basic research, applied research and experimental development)
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New-to-the-world technologies
Scientific publications
Private-public sector collaboration
R&D expenditure
R&D personnel (headcounts, full-time
equivalence: FTE)
Industrial clusters
Product innovation
Process innovation
Marketing innovation
Organizational innovation
Intellectual property policy
Employee skill level
Technology perception

ASEAN capacity building through public policies for science, technology and innovation
Major study/Scholars
Oslo Manual (2005)

Principal concepts of competitiveness factors






International Institute for
Management Development
(IMD)






World Economic Forum (WEF)







Summary of major competitiveness
factors

Process of innovation (innovation activities,
expenditures and linkages)
Implementation of significant changes in the firm
(i.e., innovations)
Factors that influence innovation activities
Outcomes of innovation
Structure and characteristics of the innovation
process and its implications for policymaking



Economic performance
Government efficiency
Business efficiency
Infrastructure











Size and availability of R&D tax credits
Innovation linkages
International cooperation in S&T
Number of patents
Human capital and research
Innovation policies
Cluster innovation environment
Company operations and strategy
Institutional settings

Basic requirements (institutions, infrastructure,
macroeconomic environment, health and primary education)
Efficiency enhancers (higher education and
training, goods market efficiency, labor market
efficiency, financial market development, technological readiness, market size)
Innovation and sophistication (business sophistication, innovation)

European Commission (PRO
INNO Europe, 2012)

Innovation union scoreboards
 Enablers (human resources; open, excellent, attractive research systems; finance and support)
 Firm activities (firm investments, linkages and
entrepreneurship, intellectual assets)
 Outputs (innovators, economic effects)

INSEAD and World Intellectual
Property Organization (WIPO)
(2012)

Global innovation index
Innovation input sub-index
 Institutions
 Human capital and research
 Infrastructure
 Market sophistication
 Business sophistication
Innovation output subindex
 Knowledge and technology outputs
 Creative outputs
Source: The author’s design

capability of institutions, researchers,
businesses and territories in the selected
areas of research (Aspen Institute Italia,
2007). The index serves as a quantitative
benchmark of national capability highlighting the resource commitments and
policy choices that most affect innovative output in the long run (Porter, 1998;
Porter and Stern, 1999). Further, the
innovation index highlights policy challenges — national policies to craft new

national innovation strategies. The Oslo
manual (2005), developed jointly by Eurostat and the Organization for Economic
Co-operation and Development (OECD),
also provides guidelines for collecting
and interpreting innovation data.
The International Institute for Management Development (IMD) and World
Economic Forum (WEF) are the two major
global organizations developing the
index to measure the national innova-

tive capacity. Concerning IMD and WEF’s
important factors supporting innovation/business competitiveness, the
competitiveness factors are grouped into
four and three categories respectively.
The IMD factors influencing national
competitiveness comprise the groups
of economic performance, government
efficiency, business efficiency and infrastructure. The WEF competitiveness factors comprise three broad categories of
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basic requirements, efficiency enhancers,
and innovation and sophistications.
The European Commission constructs
the innovation union scoreboards comprising factors of enablers, firm activities
and outputs to assess performance of
research and innovation. The European
Commission’s innovation union scoreboards provide innovation indicators
and trend analyzes of the EU27 member
states (PRO INNO Europe, 2012). INSEAD
and World Intellectual Property Organization (WIPO) (2012) also initiate the global
innovation index whereby the ranking
is compiled by gauging the innovation
input sub-index and innovation output
sub-index. Each index is built around pillars composed of individual indicators.
Apart from these studies, Accenture also
realizes the importance of innovation to
increase the company competitiveness
and as a conduit for job creation and has
recently launched innovation index measuring the capacity of firms to innovate1.
Overall, the national innovative capacity

and principal concepts of STI competitiveness factors in Table 2 show some differences according to their international
perspectives.
Table 3 illustrates the world development key index comprising both developed and developing countries. In 2011,
the United States ranked first according
to the IMD competitiveness index but
was placed in the fourth position according to the WEF competitiveness index.
The US innovative capacity was affected
by the consequences of global financial
crisis and its macroeconomic instability.
The highlighted box presents the ASEAN
Economic Community (AEC) countries
whereby the economic integration would
take place in 2015. The AEC comprises the
country members of Brunei, Cambodia,
Indonesia, Laos, Malaysia, Myanmar, the
Philippines, Singapore, Thailand, and Viet
Nam. Under the AEC, Singapore performs
the best with regard to national innovative capacity. Singapore was ranked third
according to the IMD competitiveness

index and second according to the WEF
competitiveness index. Among the East
Asian countries, Japan and Republic of
Korea actively build up their STI capacity
with the catch-up industrialization policies. The high R&D funding (R&D expenditure as a percentage of GDP) has shown
their commitments to strengthen the
national innovation systems.
The cluster-specific innovation environment is one of the major competitiveness factors incorporated in the Diamond
model (Porter, 1990). The Porter’s Diamond
Model provides a framework encapsulating drivers of economic growth: factor (inputs) conditions, context for firm
strategy and rivalry, demand conditions
for cluster’s products and services; and
the presence of related and supporting
industries. The model also reflects the cluster-based concept of national industrial
competitive advantage. Figure 1 illustrates
the application of Diamond model in
explaining the determinants of ASEAN
productivity. The analysis framework has

Table 3: World development key index (as of December 2011)
Country

Per capita
IMD
WEF
R&D
GDP
competitiveness competitiveness funding
(USD ‘000)
index
index
(% GDP)

Resident
patent
registration

Environmental Population
performance
(million)
index

USA

43

1

4

2.82

224,912

61

313

UK

33

20

10

1.88

15,985

14

62

Brunei

45.7

—

28

—

—

72

0.4

Cambodia

1.8

—

97

—

—

148

14

Indonesia

3.7

37

46

—

282

134

242

Laos

2.2

—

138

—

—

80

6

Malaysia

13.7

16

21

0.64

818

54

29

Myanmar

1.5

—

—

—

—

110

48

Philippines

3.5

41

75

—

—

50

95

Singapore

52.6

3

2

2.54

750

28

5

Thailand

7.7

27

39

0.25

802

67

70

Viet Nam

2.8

—

65

—

—

85

89

Japan

32.3

26

9

3.44

330,110

20

126

Republic of Korea

28

22

24

3.21

127,316

94

48

China

7.5

19

26

1.44

229,096

121

1,347

Note: The countries shown in the highlighted box are the ASEAN Economic Community (AEC) countries whereby the economic integration would
take place in 2015.
Source: The author’s design (based on http://www.hdr.undp.org, http://www.imd.org, http://www.weforum.org, http://www.worldbank.org)
Business Day, 30 January 2013.
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National Innovation System

Government: Intellectual property policies

R&D tax policies
Policies to fund R&D activities
Government support of grants, soft loans and public VCs
Technology commercialization policies

Government

Industry

Context for firm
strategy and rivalry

Factor (inputs)
conditions
• Supportive
education/training
system
• Education system
and educated
workforce
• Scientific and
technological
infrastructure

University

The Triple Helix of
university-industrygovernment relations

• Venture Capital (VC) and Foreign
Direct Investment (FDI) to support
industrial innovations
• Local context that fosters
competition
• Location of public investments

Demand conditions
• Sophisticated and demanding
customers
• Local demand in specialized
segments that can be served
globally
• Demand of better regulatory
framework

Related and
supporting industries
• Common STI structure
• Cluster-specific environment to
foster innovation in ASEAN
community
• Technological infrastructure
(Science Park, Technopolis)

Figure 1: Porter’s Competitive Diamond Model: Determinants of ASEAN productivity
Source: The author’s design (adapted from Porter, 1990, 2001)

shown that the government plays an
important role in providing technological
infrastructure, venture capital (VC), foreign
direct investment (FDI) and early stage
funding system to support industrial innovations. An understanding of the national
innovation system linked to the Diamond
model could assist policy makers in developing national policies to strengthen the
national innovation system. Of course,
building the innovative capacity requires
numerous government policy initiatives including the intellectual property
(IP) policies, R&D tax policies, technology
commercialization policies, among others.

ASEAN STI Watch
The governments across the world strive
to drive national economic perform-

ance through enacting the right public
policies. Regarding the steps towards the
establishment of ASEAN Economic Community (AEC) in 2015, the AEC would be an
integral pillar for a single market, whereby
the AEC countries would aim to drive STI
development and become a knowledgebased economy in the same direction.
Realizing the importance of the national
science, technology and innovation policies to support national governance and
strengthen the national innovation system, the National Science Technology
and Innovation Policy Office, Ministry of
Science and Technology and the College
of Innovation, Thammasat University of
Thailand initiate a collaborative project
of ASEAN STI Watch focusing on STI to
support policy making process (Figure 2).

ASEAN STI Watch is an on-going
project under the framework of ASEAN
Innovation for Global Market providing
STI-centric one-stop web portal service
of ASEAN innovation. The portal collects
STI data and statistics from ASEAN member countries. The portal is designed to
enable access to up-to-date analysis of
STI. ASEAN STI Watch provides a comprehensive online information resource
to assist the governments in sharpening
their policy tools. The web portal represents the resource of ASEAN STI policies and performance committed by the
National Science Technology and Innovation Policy Office, the primary government agency formulating and advising
STI policies to drive national economic
performance.
TECH MONITOR • Apr-Jun 2013
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ASEAN Economic Community (AEC)
National Science
Technology and Innovation
Policy Office, Ministry of
Science and Technology

College of Innovation,
Thammasat University

ASEAN STI Watch

ASEAN STI Watch: ICT Infrastructure main features:
–
–
–
–
–
–
–
–

+-

Home

Collection of global surveys on STI index
STI statistics and indicators of STI activities
Interactive database system providing web analytics
Regular news updates and analyzes of STI activities in ASEAN countries
Graphical user interface (GUI) tools interacting with databases
Use of tag cloud to improve visual information retrieval interfaces
The services allow connections to social networking sites such as Facebook, Twitter
Use of RSS feeds to deliver structured information

Countr y
Profile

ASEAN
Innovation

ASEAN
Insight

Multimedia

The services allow connections to social

Events

Members

Logo

Figure 2: ASEAN STI Watch Project
Source: The National Science Technology and Innovation Policy Office,
and the College of Innovation, Thammasat University, Thailand

The ASEAN STI Watch is a project initiated by two leading innovation-driven
agencies in Thailand: the National Science Technology and Innovation Policy
Office and the College of Innovation,
Thammasat University. The National Science Technology and Innovation Policy
Office was specifically established to provide supports to the government with
respect to STI policy formulation, coordination, and promotion. The office is committed to strengthening the country’s
capacity in its move towards a knowledgebased economy. The STI strategic plan and
policy recommendations provided to the
government by the office are expected to
improve the country’s competitiveness
and enhance socio-economic sustain-
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ability. The College of Innovation operates
under the supervision of Thammasat University with a vision to initiate innovation
in the Thai educational system. The College of Innovation provides educational
programs in innovation that cultivates
the seeds of wisdom in society. Its focus
is on human resource development, as
reflected in the college’s ‘SEED’ motto —
Synergy from diversity, Excellence with
ethics, educational innovation and holistic
Development. The College of Innovation,
Thammasat University offers innovation
management programs that would underpin the development of national innovation systems and policies.
ASEAN STI Watch is built on databases
covering all major indexes of scientific

and technological activities (Frascati
Manual), innovation index (Oslo Manual),
human resource index (Canberra Manual),
International Institute for Management
Development (IMD), World Economic
Forum (WEF) competitiveness factors
and others. ASEAN STI Watch works as
online web-based application on web
browser and provides a number of functions that allow users to analyze STI statistics and trends. The main goal of ASEAN STI
Watch is to enhance a user-friendly portal
experience. The user can use graphics tools
to illustrate relationships of data extracted
from various data sets. In other words,
the system provides graphical analytical
tools for displaying STI data of ASEAN
countries whereby the data are presented

ASEAN capacity building through public policies for science, technology and innovation
in graphics that can be manipulated in
the drag and drop interface. The system
also allows users to refine and analyze
trends in their best interests by making
use of hidden predictive information from
multidimensional databases which provide systematic inventive thinking.

Conclusion
Science, technology and innovation (STI)
are recognized as a key driver of national
economic performance. An understanding of STI can help policy makers develop
public policies capable of strengthening the national innovation system. The
study reviews the concepts of STI index
in various studies including the competitiveness factors of innovation index
by Porter and Stern (1999, 2000, 2004),
Stern, Porter, and Furman (1999), Frascati manual, Oslo manual, International
Institute for Management Development
(IMD), World Economic Forum (WEF), European Commission, INSEAD and World
Intellectual Property Organization as
well as other studies. The integration
of these studies would provide fresh insights on measures to evaluate national
competitiveness.
In transitioning to knowledge-based
economy, the National Science Technology
and Innovation Policy Office, Ministry of
Science and Technology and the College
of Innovation, Thammasat University of
Thailand collaboratively develop the
ASEAN STI Watch project to provide information and communications technology
(ICT) infrastructure that will strengthen
the research and innovation activities as
well as support the policy making process. Given that building innovative capacity is an important factor for increasing
and sustaining national competitiveness
in a global economy, the performance
of each country is influenced by a set of
government policies to allocate scarce
resources and exploit STI in the process
of creating economic growth. Concerning the establishment of the ASEAN
Economic Community (AEC) in 2015, the
project of ASEAN STI Watch would provide
a basis for government policy dialogues
to improve and strengthen the national
innovation system.
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WIPO’s Global Brand Database
The World Intellectual Property Organization (WIPO) announced today a major expansion of its public database
of trademark and brand information. The newest addition of six national collections of trademark records —
including the entire United States Patent and Trademark Office (USPTO) collection — takes the Global Brand
Database from 2.2 to 10.9 million records, making it the world’s largest free, public trademark search facility.
Simultaneous searches across twelve sources
The Global Brand Database streamlines trademark searches, allowing users to search simultaneously twelve
data collections via a single, intuitive interface, rather than searching separately the trademark data of WIPO,
the USPTO, Canada and other participating offices.
The unified database includes:
• WIPO’s own data collections of international trademarks registered under the Madrid System; as well
as appellations of origin registered under the Lisbon System; and armorial bearings, flags and other
state emblems as well as the names, abbreviations and emblems of intergovernmental organizations
protected under Article 6ter of the Paris Convention.
• National data collections made available by the IP offices of Algeria, Australia, Canada, Egypt, Estonia,
Morocco, Switzerland, United Arab Emirates and the United States.
Powerful search features
The Global Brand Database boasts state-of-the-art search features that make it quick and easy for users to
find what they are looking for. Key features include:
• search by classifications of images/figurative elements and goods and services
• automatic suggestion of potential matching terms
• “fuzzy” and phonetic matching of terms
• facility to search U.S. documents using the U.S. image classification
• filters based on source or legal status
• choice of quick lists or detailed results
• analysis of geographical distribution
The Global Brand Database can be accessed from the WIPO GOLD portal, along with WIPO’s PATENTSCOPE technology database which now contains over 18.6 million patent records — and WIPO’s other
searchable data collections.
For more information, contact:
Media Relations Section,
World Intellectual Property Organization
Tel: +41-22-3388161/3387224, Fax: +41-22-3388140
Web: http://www.wipo.int
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Abstract
Using two-stage model and super DEA method, considering patents as intermediate
products, dividing national innovation activities as technology output stage, economic
output stage and integrated stage, this paper evaluates the technology efficiency, economic efficiency and integrated efficiency of innovation activity. Through evaluation
results of international comparison, we will discuses principal causes of current efficiency gap between Chinese national innovation systems and international benchmark,
and draw the conclusion that it is the key point to improve Chinese innovation system
efficiency by focusing on S&T transformation.

T

he thinking of National Innovation
System (NIS) can be traced back to
Friedrich List’s “The National System of
Political Economy” (1841). Early scholars
such as, Freeman (1987), Lundvall (1992),
Nelson (1993), and Edquist (1993) made
important contributions to the research.
In their research, technology innovation
changes is deemed as core elements
of national economic growth, and they
focus on interpreting long-term causes
of inter-country differences in economic
performance, and discover an effective
way to enhance national competitiveness. Especially for developing countries, the research and implementation
of national innovation system efficiency
provides a possibility for fast catching
up. Thus, it becomes one of hot issues in
recent years.
However, due to the complexity of the
research issue itself and lack of measurement indicators, quantitative evaluation
of innovation system becomes very difficult (Patel P., Pavitt, K.1994), especially for
performance evaluation and comparison
at the international level (Calsson, 2002).
With a detailed study, the quantitative
studies of national innovation system

attracted great attention, and index systems such as “Science, Technology and
Industry Scoreboard” (STI), “Global Innovation Scoreboard” (GIS), “Knowledge
Economy Index” (KEI), and “Innovation
Capability Index” (ICI) are designed by
international organizations and governments. A few scholars (Nasierowski, Arcelus, 1999, 2000, 2003; Guan Jiancheng,
2005) have also made a good attempt to
measure and compare relative efficiency
of NIS.
This paper uses super DEA method
(Andersen, Petersen, 1993) to measure
and compare relative efficiencies of innovation systems among 39 nations in the
past 10 years. Our contribution to existing literature is that we design a two-stage
model of efficiency analysis, deem patents
as intermediate products, and extend
traditional technology output indicators
of innovation to downstream market to
analyze the spillover effects of innovation.
Considering the characteristics of nations
in different development phases, we try to
offer suggestions for NIS development in
developing countries like China.
This paper is organized as follows. Section 2 describes super-DEA methodology.

Section 3 designs a two-stage model and
identifies the variables in NIS. Section 4
measures efficiencies with which the
inputs are transformed into outputs using
super-DEA method. Finally, conclusions
and discussions are provided.

Methodology
This study adopts Data Envelopment
Analysis (DEA) method to assess the relative efficiency of NIS. This method can be
applied in a non-parametric way. Moreover, versions of the DEA method are usually utilized in economics when no market
prices of inputs and/or outputs exist. This
feature supports the use of a DEA-based
benchmarking method for NIS because
many of the innovative determinants
and innovative outcomes in NIS can’t be
measured by market prices. As described
in Cooper et al. (2000), a variety of DEA
models can measure an organization’s
relative efficiency. This method has been
widely used in previous studies focusing
on technical change and innovation and
on NIS in particular since it adopts linear
programming method to solve problems,
not necessary for setting function relations between input and output, and dimensional processing, and will not be affected by the impact of multi-collinearity
of input indicators. For example, Guan
Jiancheng et al. (2003, 2005) analyzed the
efficiency of regional innovation system
using C2R, C2GS2 method, Liu Shunzong
et al. (2002) made performance evaluations of regional innovation systems for 29
provinces in China, Chi Renyong discussed
230 enterprises’ innovation efficiencies of
Zhejiang province.
According to research requirement,
Super DEA model, created by Andersen,
Petersen (1993) is adopted to measure
the efficiency of NIS. Compared with traditional C2R model (Charnes et al., 1978), the
new model is out-oriented and the returns
to scale is variable. The advantages include
the following:
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1. For several efficient DMUs, this method
breaks through the traditional limit of
“1”, and could compare effective decision-making unit directly.
2. Moreover, it distinguishes technology
efficiency and scale efficiency. For
certain DMU0, the model can be explained by using the following formula:

Where χ ij and yrj refer respectively to the
observed values of m inputs and n outputs
for each of j = 1, . . ., n decision-making units
(DMUs). Its economic meanings are:
1. If θ * = 1, S = S = 0, then the target DMU
is efficient, that means in this decisionmaking units of economic system, its
output performance Y0 obtain the optimal when we input X0 units;
+

–

2. If θ * = 1, S+, S–, exist non-zero value,
then the target DMU is weakly efficient,
that means in this decision-making
units of economic system, we can keep
the output Y0 unchanged when reduce
the input X0, or improve the output Y0
under the same input X0;
3. If θ * <1, then the target DMU is inefficient, that means in this decision-making units of economic system, it could
keep the output Y0 unchanged when
reduce the input X0 to θ proportion.
NIS model selection and variables
In this paper, we combine the study of
“national innovation system” concept and

the generalized “efficiency”, define efficiency of NIS as: maximization of national innovation output through effective internal
resource allocation and system operation
under the given factor inputs (R&D funding,
manpower, etc.). Specifically, the statement
includes the three meanings as following:
Firstly, the innovation process of NIS is
the process of creating and disseminating
knowledge, skills, new technologies and
material products between a set of interrelated innovation components, including
enterprises, research institutes and higher
education. The essence lies in the production of new knowledge, which means, the
process of innovation is also a production
process. Thus, the nature of NIS is a complex production function, and it could be
regarded as outcomes of input-output
technical system.
Secondly, it is not only a technological
course of input-output innovation, but
also an interactive, networking and collaboration process between innovation
elements, which promotes technological
output to transform, apply, diffuse and
eventually become the innovative market products.
Lastly, accompanied by market-oriented innovation system course, innovative products will finally form into national
productivity, aiming to improve national
living standards. Thus, the efficiency of
NIS is not only the input-output technical
efficiency of resource allocation system,
but also economic performance induced
by a national innovation network, including the internalization efficiency (market
efficiency) and external efficiency (social
efficiency). All these efficiencies determine the Pareto optimal of national innovation system (Figure 1).

Stage 3
Innovation input

Technological output

Economic output
Social efficiency

Technological
efficiency

Transform,
diffuse

Stage 1

Figure 1: Two stages Input-out model for NIS
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Market
efficiency

Stage 2

There are a number of different indicators which arise in the application of analytical framework of NIS for the national
actives’ complex (Bo Carlsson, Staffan
Jacobsson, et al., 2002). In this paper, we
reference the main research results, and
design the indicators of innovation system
efficiency using a two-stage model, and its
key indicators include:
Indicators of innovation input
Generally, innovation input indicators
include innovation fees and human resources input, and are measured by R&D
input and R&D researchers (full-time
equivalent) (Griliches 1984, 1998; Guan
Jiancheng, 2005). Here, we distinguish
innovation input between different innovation entities (enterprises, universities, government).
Indicators of technological innovation
output
In fact, technological innovation cannot
be precisely measured, and patent is not
a perfect indicator. Patenting rates have
long been considered a well-grounded
proxy for the level of innovation since it
could reflect national invention and innovation information comprehensively
(Pavitt, 1982, 1988; Griliches, 1984, 1990;
Trajtenberg, 1990). When patents cause
sources bias, the advantage associated
with using international patents are described in many prior studies (e.g., Soete
and Wyatt, 1983 and Furman et al.,2002).
In order to establish a comparable international patent rate, to avoid “local advantage” bias when using certain country’s
patent data, the Organization for Economic Cooperation and Development (OECD)
put forward a “patent family” concept, and
examine patents with the most high market value and high technology in the world
using statistic measure of “three-party
patents”. Thus, we choose “three-party
patents”to measure technological outputs
of national innovation system. In addition,
the number of scientific and technological
papers is direct outcome of R&D activities
which produce new knowledge and require inputs of human resources and financial resources, and reflect the quality
of national innovation system. Therefore,
the number of scientific and technological

International comparison of national innovation system efficiency
papers is also been used for measuring the
output of innovation activities.
Indicators of economic innovation
output
The other type of output is a more longterm manifestation of the performance
of any sector, namely, national innovation activities cast positive influence on
downstream commercialization, such as
achieving a high market share of hightechnology export markets (Grupp et al.,
1992; Maital et al., 1994, Furman et al.,
2002). High-technology export market
share reflects the ability of technology
commercialization, and it will also affect
the country’s GDP, and affect the level of
new innovation investment eventually. In
addition, the spillover of innovation activities will take effect on economic fundamental of a nation, and the most commonly used proxy variable for its effect is
NIS’s contribution to national productivity
(eg., Maital et al.,1994; Porter,1990; Nasierowski,1999).
For corresponding indicators and references, see Table 1.

Table 1: National innovation system efficiency scoreboard
Variable

OECD
stats

“triadic” patent

OECD, 2005;
Mei-Chih Hu, etc.,
2005

OECD
stats

SAT

Scientific articles

Nasierowski, 1999,
2000, 2003;
Jeffrey L. Furmana,
etc., 2002

IMD
database

HTM

Market share of
high-technology
export

Jeffrey L. Furmana,
etc., 2002

IMD
database
World
Bank

OPP

National productivity

Nasierowski, 1999,
2000, 2003

IMD
database

GRD
BFT
HFT
GFT
TPA

Technological
output

Economic
output

Data
Source

Reference

Nasierowski, 1999,
2000, 2003;
Jeffrey L. Furmana,
et al. 2002;
Guan Jiancheng,
et al. 2005

HRD
Innovative
input

Full variable name
Business enterprise
expenditure on R&D
Higher education
expenditure on R&D
Government
expenditure on R&D
Business enterprise
R&D personnel
Higher education R&D
personnel
Government R&D
personnel

BRD

Data and measure
In this paper, we chose 39 countries for
international comparisons, and divided
them into three types: major developed
countries, major developing countries
and small developed countries. Here, we
focused on 13 countries which including G7 members, the rapid catching-up
countries (Republic of Korea, Singapore),
as well as developing countries, such as,
Brazil, Russia, and China.
The data sources come from OECD
database, the world’s competitiveness
report (IMD), as well as the World Bank
report. The data of innovation input in 39
countries cover from 1995 to 2003, and
our empirical work imposes a two to three
years lags between the measures of innovative input and the observed realization
of innovative output. Thus, we measure
technological innovation output from
1997 to 2005 and economic output data
from 1998 to 2006 (Table 2).
In the Model, n(= 285) is the number of
DMU, m and s is the number of input and
output variables respectively. In stage 1, it

Code

is the activities of the national technology
innovation efficient, m = 6, s = 2 . In stage 2,
we evaluate the innovation activities' economic efficiency, m = 2, s = 2 . In stage 3,
its comprehensive evaluation Stage which
m = 6, s = 2. All innovation efficiency evaluation results are shown in Tables 3 to 5.
We can infer from relative efficiency
scores that, on the whole, transformation of
NIS efficiency follow some regular patterns.
Firstly, in general, the transformation
of technological efficiency outperforms
economic efficiency, which indicates that

technological innovation has attracted
widespread attention in some sense. On
the other hand, technological efficiency
is more stability, while economic efficiency show increasing trend recently,
the role of technological diffusion has
been evoked. Comparatively, small
developed countries have more innovation ability in economic efficiency, while
major developed countries have advantage in technology efficiency.
Secondly, at technological efficiency
transformation stage, developed countries

Table 2: Time point of NIS relative efficiency
Innovative input

Innovative output

Lagged

STAGE 1

1995–2003

1997–2005

Two years

STAGE 2

1997–2005

1998–2006

One year

STAGE 3

1995–2003

1998–2006

Three years
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Table 3: Relative technological efficiency scores of NIS
Country

1995

1996

1997

1998

1999

2000

2001

2002

2003

2003 ranks

United States

1.050

1.009

1.013

1.022

1.000

1.005

0.993

1.038

1.027

6

Germany

0.978

1.035

1.009

1.006

0.970

0.956

0.957

0.963

1.017

8

Japan

0.917

0.909

0.981

1.059

0.948

0.969

1.001

1.034

1.007

10

United Kingdom

1.012

1.014

1.031

1.012

0.899

0.883

0.972

1.034

1.004

11

Italy

0.768

0.714

0.711

0.758

0.848

0.755

0.815

0.775

0.810

14

France

0.784

0.793

0.791

0.765

0.743

0.720

0.706

0.688

0.685

17

Canada

1.034

0.794

0.726

0.724

0.560

0.548

0.530

0.622

0.644

20

Republic of Korea

0.409

0.391

0.426

0.550

0.609

0.701

0.873

1.004

1.079

5

Singapore

1.067

0.622

1.008

1.020

0.712

0.540

0.665

0.611

0.589

22

India

—

—

1.064

1.023

0.643

1.086

—

—

—

4

China

0.084

0.089

0.089

0.136

0.144

0.158

0.166

0.152

0.166

33

Brazil

—

—

—

—

—

0.116

0.137

0.135

0.127

35

Russia

1.065

0.993

0.423

1.048

0.443

0.333

0.171

0.139

0.113

36

0.884

0.860

0.857

0.782

0.723

0.724

0.742

0.805

0.773

—

0.994

0.883

0.821

0.659

0.615

0.709

0.517

0.502

0.618

—

0.644

0.252

0.383

0.380

0.349

0.405

0.195

0.408

0.342

—

38

37

37

35

35

34

33

34

33

—

Major developed
country (mean)
Small developed
country (mean)
Major developing
country (mean)
China ranks

Table 4: Relative economic efficiency scores of NIS
Country

1997

1998

1999

2000

2001

2002

2003

2004

2005

2005 ranks

United States

0.666

0.697

0.718

0.692

0.695

0.690

0.710

0.735

0.767

7

Germany

0.354

0.385

0.422

0.422

0.412

0.404

0.426

0.423

0.422

23

Japan

0.497

0.519

0.556

0.538

0.517

0.519

0.524

0.514

0.507

17

United Kingdom

0.537

0.573

0.600

0.622

0.602

0.539

0.546

0.608

0.694

8

Italy

0.222

0.228

0.256

0.263

0.251

0.224

0.222

0.226

0.214

34

France

0.489

0.518

0.538

0.527

0.496

0.469

0.478

0.501

0.531

15

Canada

0.373

0.369

0.439

0.406

0.368

0.363

0.357

0.379

0.401

25

Republic of Korea

0.390

0.454

0.505

0.487

0.506

0.527

0.547

0.560

0.575

12

Singapore

1.168

1.002

1.030

0.940

0.946

0.936

0.968

0.978

1.028

3

India

—

—

0.074

0.076

0.070

0.072

—

—

0.072

38

China

0.065

0.069

0.076

0.082

0.088

0.095

0.105

0.119

0.133

37

Brazil

—

—

—

—

—

0.219

0.216

0.232

0.228

32

Russia

0.196

0.224

0.224

0.238

0.244

0.307

0.204

0.192

0.219

33

0.413

0.505

0.472

0.481

0.479

0.457

0.475

0.523

0.507

—

0.504

0.553

0.577

0.614

0.597

0.610

0.573

0.522

0.621

—

0.269

0.447

0.452

0.519

0.369

0.293

0.288

0.300

0.286

—

38

38

38

38

38

38

38

38

37

—

Major developed
country (mean)
Small developed
country (mean)
Major developing
country (mean)
China ranks

26

TECH MONITOR • Apr-Jun 2013

International comparison of national innovation system efficiency

Table 5: Relative whole efficiency score of NIS
Country

1995

1996

1997

1998

1999

2000

2001

2002

2003

2003 ranks

United States

0.666

0.697

0.718

0.692

0.695

0.690

0.710

0.735

0.767

6

Germany

0.354

0.385

0.422

0.422

0.412

0.404

0.426

0.423

0.422

19

Japan

0.497

0.519

0.556

0.538

0.517

0.519

0.524

0.514

0.507

16

United Kingdom

0.537

0.573

0.600

0.622

0.602

0.539

0.546

0.608

0.694

7

Italy

0.222

0.228

0.256

0.263

0.251

0.224

0.222

0.226

0.214

33

France

0.489

0.518

0.538

0.527

0.496

0.469

0.478

0.501

0.531

14

Canada

0.373

0.369

0.439

0.406

0.368

0.363

0.357

0.379

0.401

22

Republic of Korea

0.388

0.449

0.504

0.487

0.506

0.527

0.547

0.560

0.575

11

Singapore

1.164

1.012

1.044

0.939

0.954

0.937

0.978

0.983

1.028

2

India

—

—

0.074

0.076

0.073

0.076

—

—

0.076

38

China

0.057

0.060

0.065

0.072

0.080

0.092

0.105

0.119

0.133

36

Brazil

—

—

—

—

—

0.210

0.210

0.224

0.222

31

Russia

0.197

0.231

0.223

0.239

0.243

0.303

0.203

0.192

0.219

32

0.412

0.505

0.472

0.476

0.475

0.456

0.474

0.522

0.507

—

0.700

0.712

0.718

0.629

0.645

0.599

0.541

0.496

0.597

—

0.165

0.172

0.206

0.202

0.175

0.179

0.202

0.191

0.203

—

39

39

39

39

37

36

36

36

36

—

Major developed
country (mean)
Small developed
country (mean)
Major developing
country (mean)
China ranks

have attained optimal efficiency and
most countries’ technological efficiency
transformation score is close to 1, especially very high technological efficiency
outputs in Sweden, United States, United
Kingdom and Japan. In addition, fastest
improvement of technological efficiency
in Republic of Korea and China, and technological efficiency in India has leveled
with developed countries, distinctly outperforming developing countries.
Thirdly, in generally, at economic efficiency transformation stage, efficiency
transformation is on the low side. Means
of economic efficiency scores in developed countries vary from 0.4 to 0.6. In
some countries like Singapore, United
States, United Kingdom and some of Nordic countries, the score is relatively high.
Means of economic efficiency scores in

developing countries are relatively low,
of which India and China are close to 0.1.
Based on the above data, we can make
a summary as following:
The United States, the United Kingdom,
Singapore and small Nordic countries (e.g.,
Luxembourg, Denmark, and Sweden) have
higher innovation efficiency, and majority
show raising trends. Innovation efficiency
scores in Japan, France, Germany, Canada
and Australia are 0.5 or so, and have spaces
for further improvement.
In developing countries, innovation
efficiency is lower than 0.2, and NIS efficiency of Republic of Korea and China
improve markedly. For India, due to the
strong government-led, national scientific and technological strength has been
greatly improved. However, the model
also resulted market economy back-

wardness in the Indian situation, and the
market have not yet started driving innovation, lack of economic transformation
efficiency been a serious impediment to
the overall efficiency of national innovation capacity.
With respect to China, despite unceasing elevation of innovation efficiency,
magnitude of innovation efficiency is inadequate. In the processes of transformation
from technology to economic outputs and
the whole innovation activities, returns to
scale in China is incremental, which show to
certain extent that, NIS efficiency of China
has large space for improvement and we
can increase innovation inputs to obtain
more innovation outputs. Furthermore,
using DEA-redundancy analysis, we can
find the main determinants of efficiency
shortage of Chinese innovation system are
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the insufficiency of enterprises’ innovation
inputs and effective patents’ outputs, low
added value of high-tech products, as well
as insignificant spillover effects of innovation activities on economic growth.

Discussion and conclusions
In two-stage model, the overall efficiency
is divided into technical efficiency and
economic efficiency. By using efficiency
analysis, we compare China’s National
Innovation System (NIS) with other countries, and draw the basic conclusion as
following: Chinese innovation system has
achieved significant improvement in the
last 10 years, and narrowed the overall
gap with developed countries, although
the conversation of economic efficiency
is not satisfactory, which has been the
bottleneck of Chinese innovation system.
Based on the above analysis, we propose
the following suggestions.
1. Transform the enterprises to be the core
of NIS. The innovation capacity of enterprise has great impact on NIS, and
signifies the capability of NIS and national competitiveness. British enterprises established independent R&D
institutions in 1860s, United States
and Japanese companies began to
establish their own R&D departments
and research laboratories during World
War II, and India and South Korean
enterprises established independent R&D institutions in 1970s. While
in China, although national research
institutions appeared in earlier period
and put forward S&T development
strategy, large-scale independent R&D
institutions were not founded until
1980s. During a long period, because
of the dislocation of innovation entity,
the research institutes were the chief
organization for S&T innovation, and
enterprises can’t become the core of innovation, which is the main bottleneck
that constraint the innovation system
efficiency.
2. Endeavor to eliminate the gap between
supply and market demand of technological outcomes. Since 1980s, with foreign ventures swarming into China and
private enterprises expanding rapidly,
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modern business and enterprises grew
vigorously under market economy.
However, due to institutional transformation of Chinese economy and
underdeveloped market economy,
enterprises tend to engage in rentseeking activities, grab abnormal benefits through institutional flaws and
policy preferences. Thus they go after
short-term economic maximization
excessively, and put little emphasis
on obtaining long-term development
potentials by technology innovation,
since the low-level technology demands can often be satisfied by directly importing abroad machines or
whole-set equipments. Under these
circumstances, although Chinese
government place stress on the importance of science and technology
development, actually, the main supply sources of industry technology are
from abroad, not domestic scientific
research institutions, which has broken
the relationship between supply and
demand of scientific and technological achievements. As a result, efficiency
of NIS in China has been driven down
and great opportunities, which come
from cultivating national competitive
technology capabilities using domestic market, have been forfeited.
3. Focus on orientation of science and technology resource allocation. At present,
China is still a developing country and
national resources are very important
scarce resources. Under such situation, allocation orientation and policy
propensity of science and technology
resources are particularly important.
Regarding NIS development of advanced countries, generally speaking,
universities mainly engage in fundamental research, aiming to create
knowledge; Government research
institutions commonly engage in
frontier and strategic research on key
technology, aiming to keep its national long-term economic growth and
competitive edge; Enterprises mainly
engage in experimental and developmental research, focus on knowledge
application and maximization of economic profits. At current stage in China,

higher education has progressed a lot,
catching up with world-class level in
many frontier scientific areas. However,
transformation of scientific and technological achievements is still at very
low level, and enterprise self-innovation capability is still very weak. As a
developing country, China should put
more emphasis on knowledge diffusion and application than knowledge
creation. In fact, a basic trend of NIS
development in recent years is transferring keystone of research and development activities from knowledge
creation to knowledge application.
For example, in recent years United
Kingdom focus more on knowledge
commercialization than knowledge
creation itself. Recalling early development of Japan, rapid spring of Japan
after World War II largely stem from
inclination of resource allocation to
enterprises, emphasizing research and
development on projects that satisfy
market demand at speed.
Now, China, a major developing country,
we are in industrialization upsurge just like
Japan after World War II and Republic of
Korea after eighty years of twentieth century. Therefore, it’s essential to use other
countries’ experiences as reference, shift
the emphasis to drive economic growth
through innovation step by step, together
with keeping on in-depth market reform.
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Project to strengthen ASEAN technology business incubators
The ASEAN Business Incubator Network (TBI) project has been launched in Japan. It aims to deliberate on
the different incubation models for adoption by Incubation Centers in ASEAN to provide effective and efficient
support for entrepreneurship development. It is an important platform to further collaborate and exchange
information to encourage and support technopreneurship in the region.
Strengthening Small Medium Enterprise (SME) Business and Technology Business Incubators (TBI) ASEAN
project aims to deliberate on the different incubation models for adoption by Incubation Centers in ASEAN
to provide effective and efficient support for entrepreneurship development.
The future programs of the Network including an ASEAN Co-Incubation Program, ASEAN network of mentor
and experts for Incubation, the establishment of a database to share success stories and promote technology
transfers, and an ASEAN business matching and business plan competition. Nearly 30 TBIs in ASEAN have
indicated their interest to be part of the ASEAN Business Incubator Network.
For more information, contact:
The ASEAN Secretariat
70A Jl. Sisingamangaraja
Jakarta 12110
Indonesia
Tel: +6221-7262991, 7243372;
Fax: +6221-7398234, 7243504
Web: http://www.asean.org
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Abstract
This paper presents a comprehensive examination on China’s technological innovation
system with support of actual figures. Under the guidance “Advancing the overall construction of China’s national innovation system”, China has given its priority to build the
technological innovation system. Based on the policymakers’ interpretation of the term
“innovation”, enterprises are placed as its mainstay. Indeed, China has witnessed increased
innovation awareness as well as capability from its enterprises in recent years; Chinese
companies such as Huawei and ZTE are typical examples of China’s innovative enterprises.
Moreover, as its market environment improves, new forms of organization for innovation
and transformed research institutions have also been developing fast. However, as a
transitional economy, China’s technological innovation system is also facing great challenges. Low enterprise R&D intensity, shortage of innovative talents in enterprises, poor
R&D capability in developing industrial generic technology are not all but just some of
the problems China has to deal with in the upcoming period. The Chinese government
must handle the relationship between itself and market forces more skillfully so as to
keep its technological innovation system to develop in a healthy manner.

Introduction

E

ver since the national innovation system as an academic concept was introduced in China in the 1990s, it had attracted
tremendous attention from policymakers.
In recent years, however, with China’s rapid
economic development, the Chinese government has been showing even greater
interest in this concept. In 2006, the Chinese government officially released its
National Plan for Long and Medium Term
Scientific and Technological Development
(2006–2020), vowing to comprehensively
construct the national innovation system
with Chinese characteristics. In particular,
it noted that to construct the national innovation system is the direction and goal
of reform on China’s science and technology system.

In official terms, China’s national innovation system consists of five subsystems.
They are: market-oriented technological
innovation subsystem with enterprises
as its mainstay, while supported by the
integration of industries, universities
and research institutions; a knowledge
innovation subsystem with research
institutions and universities as its main
mainstay; a national defense science and
technology innovation subsystem with
integrated civilian-military research force
and application of the military science
and technology achievements into civilian use; an intermediary service-oriented
science and technology innovation supporting subsystem; and those regional
innovation subsystems with various features. While policy makers and scholars
have long had disputes on this division

approach, it remains being used as reference by Chinese government’s science
and technology administration as well as
policy research and development.
Under the guidance of the objective
“advancing the overall construction of
national innovation system”, the construction of the five subsystems is being carried
out. Yet by comparison, the technological
innovation subsystem has been given
the priority. It is based on policymakers’
understanding of the term “innovation”;
they insist that the final economic value of
innovation is ultimately realized by enterprises, which is the core for technological
innovation. China’s technology innovation
system is referred as a network consisting
of actors like universities, research institutions and intermediaries interconnected
to meet the technical needs of enterprises.
Of course, as a country in transition, the
Chinese government has stressed that
the network would have to be built on
the basis of the market system, and
must be run in accordance with market
mechanism.

China’s technological
innovation system
To promote the construction of its technological innovation system, China’s Ministry
of Science and Technology, National Commission of Development and Reform and
some other government agencies together launched the Technological Innovation Project in 2009, aiming at enhancing
Chinese enterprise’s technological innovation capability through fostering innovative enterprises1, strategic alliances for
industrial technological innovation, and
promoting cooperation between industries, universities and research institutions.
With the proceeding of this project, the
country has witnessed ever greater awareness of innovation among its enterprises,

I n China, an innovative enterprise refers to an enterprise which holds core technology with its own intellectual property, renowned brand and good
innovation management practices.
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deepened cooperation between industries, universities and research institutions,
and a gradually emerging network serving
the enterprises’ needs for technological
innovation.
Enterprises’ innovation awareness
and capability
First of all, the dominance of enterprises
in technological innovation has become
more prominent. From 2008 to 2011, the
enterprise R&D expenditure almost doubled from CNY 331.15 billion to CNY 611.8
billion2, as a proportion of the total national R&D expenditure, it increased from
71.7% to 73.9%. In 2011, the amount of
enterprise R&D personnel reached 2.168
million Personyear3, increased by 15.6%
from previous year, making up 75.2% of
the national total.
Secondly, patent applications made
by enterprises grew rapidly. In 2008,
the number of domestic enterprise patent applications was 295,510, in which
95,619 belonged to the category of
patents for invention4 application. In
2011, the above two figures reached
799,435 and 231,551 respectively, and
their proportions of the corresponding
national total increased from 41.2% to
53.1% and from 33% to 55.7%, respectively. The technical level of production
of enterprises continued to rise, with
rapid increase in technological upgrade
spending and enhanced capability to
introduce, digest and absorb technology from overseas.
Thirdly, the leading enterprises showed
great significance in driving the technological innovation in different industries.
Most of the science and technology
resources in China’s industrial sector is
concentrated in its industrial enterprises
above the designated size5, which are the
backbone of the science and technology

activities in various industries. In 2011,
among China’s 325,609 industrial enterprises above the designated size, there are
31,320 companies with technology development departments. The R&D expenditure of industrial enterprises above the
designated size as a share of their operating income rose from 0.61% in 2008 to
0.71% in 2011. A great number of leading
enterprises with large scale of production,
strong innovation capability, such as Huawei, ZTE, Baosteel and Haier have sprung
up; they are now playing leading and supporting roles in promoting the progress
and enhancing international competitiveness of China’s industries.
Fourthly, the scientific and technological small and medium-sized enterprises
(SMEs) developed fast. The scientific and
technological SMEs have flexible decisionmaking mechanism and stronger ability
to adapt to the market. In recent years,
these SMEs have gradually grown into
an important component of China’s technological innovation system. According
to incomplete statistics, SMEs now offer
75% of all the jobs in Chinese cities, 66% of
the invention patents and 82% of the new
products. To take Beijing Zhongguancun
Science Park as an example, in 2010, 97.6%
of its enterprises were classified as SMEs;
the total income of these SMEs accounted
for 45.4% of the Zhongguancun’s total
income; profits made and tax paid by
SMEs both made up more than half of the
park’s total.
The hi-tech industry
With its further expanded scale and clear
role in promoting adjustment of China’s
industrial structure, China’s high-tech industry is by and large in good shape. In
2011, the overall size of the Hi-tech industry stood at CNY 8.84 trillion, increasing by
18.3% from previous year. This growth rate

was higher than that of the added value of
the industry above the designated size by
4.4%. In 2011, the Chinese government authorized five new high-tech development
zones at national level6, making its total
number up to 88. The main economic indicators of the national high-tech development zones performed well in 2011; these
zones are now acting as a strong force in
supporting regional economic growth.
Statistics showed that the annual gross
revenue of the 88 national high-tech development zones was CNY 13.34 trillion
Yuan in 2011, increasing by 37.3% from
previous year; the zones’ industrial addedvalue reached CNY 2.72 trillion, accounting for 12.3% of the national total. In 2011,
the total amount of export contributed by
these high-tech development zones stood
at USD 318.06 billion, making up 16.8% of
China’s total export.
Transformed research institutions
Ever since the transformation7 took
place in China, some of the transformed
research institutions have been developing rather smoothly. These institutions
make full use of their R&D advantages,
having greatly promoted the progress
of industries. According to a survey conducted in 2009 on 260 transformed Chinese research institutions, in 2008 these
institutions employed a total number of
183,400 employees, increasing by 10.66%
from 2007. Since 2000, the transformed
institutions have also maintained high
growth in revenues. In 2008 alone, the
total revenue of the surveyed institutions reached CNY 115.168 billion, up by
21.46 % from 2007; their export stood at
USD 1.363 billion, increasing by 42.9%
from the previous year; the number of
patent applications made by them was
5,779, increasing by 41.61% from previous year; the number of authorized

 ll of the figures quoted in this article are cited from China Statistical Yearbook 2012 and China Statistical Yearbook 2009.
A
Personyear is a full-time equivalent indicator that measures the amount of human resources.
4
In China, patents are divided into three types, which are “patents for invention”, “patents for utility model” and “patents for design”. Patents for design are
usually seen with more substance in terms of innovation.
5
In China’s statistical system, an industrial enterprise above the designated size is an industrial enterprise whose operation income is above the benchmark of
20 million Yuan.
6
China’s high-tech development zones are classified with different administrative levels; well-performed zones at provincial level are usually upgraded to
national hi-tech development zones.
7
Since 1999, in order to stimulate their awareness to compete in the market, China started the reform of transforming those technology-oriented research
institutions into enterprises.
2
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a pplications was 2660, increasing by
49.66% from previous year; the number
of patents for invention was 1,586, increasing by 49.15% from previous year
and the total number of academic papers
published was 8,073, increasing by 8.83%
from previous year.

ties reached 50. In Beijing Zhongguancun
Science Park, industry alliances have mushroomed. Currently, there are more than 70
active industry alliances covering more than
4,000 member enterprises. The alliances are
now an indispensable component of the
Zhongguancun innovation system.

New forms of organization in
promoting technological innovation
In the early period, right after China had
launched its reform and opening up
policy, the forms of integration of industries, universities and research institutions
were rather loose, mostly short-term cooperation. One important form of the
integration was to establish information
exchange platform, such as joint forum,
seminar, exhibition, fair, etc. The other
important form was project cooperation,
such as enterprise-commissioned R&D,
technology transfer made by research institutions and united research by industries, research institutions and universities
to tackle common technological difficulties. Since the beginning of the 21st century, however, new forms of integration
focusing long-term strategic cooperation
began to appear. These new forms include
co-constructing the scientific research
base, such as joint laboratories, engineering and technology centers and building
R&D-oriented companies. In addition, in
recent years, integration of industries, universities and research institutions targeting key generic industrial technology also
developed fast. In particular, strategic alliances for industrial technology innovation
as a new form of organization developed
particularly well; they now play an increasingly important role in promoting technological innovation for various industries.
For example, there are more than
200 enterprises in Shandong province
which have cooperated with universities
and research institutions in building R&D
centers and test base. Zhejiang province
also made good progress in facilitating the
integration of industries, universities and
research institutions. The number of joint
R&D centers co-constructed by leading
enterprises and Zhejiang-based universi-

Problems and challenges
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China is now at the interim stage of industrialization. In spite of its fast-expanding
industrial scale, its enterprises remained
weak compared with international competitors. Meanwhile, the enterprises’ innovation capability is limited by the market
competition insufficiency in China and
inadequate institutional environment for
the protection of innovation.
Low enterprise R&D intensity
Although the R&D expenditure of China’s
industrial enterprises above the designated size is growing fast, their R&D intensity
stays low; it was only 0.71% in 2011. This
figure in developed countries is generally
between 2% and 4%. In China, most industries’ R&D intensity is still lower than
one per cent. At present, the innovation
by introducing, digesting and absorbing
foreign technology remains an important approach. Although more attention
has been paid on digesting and absorbing the introduced technology, the work
generally still needs to be strengthened.
In 2011, the ratio of expenditure on technology introduction to technology digestion and absorption of Chinese industrial
enterprises above the designated size was
1:0.45, still lagging behind that of Japan
and Republic of Korea.
Weak enterprise R&D capability
In recent years, as China has vowed to
change its economic development pattern, its enterprises’ needs for technological innovation have become even greater.
In particular, since the financial crisis broke
out in 2008, Chinese enterprises became
more aware of the importance to develop
new products and enrich their technical
content through technological innovation. Many enterprises have claimed to
increase their investment in technologi-

cal innovation. However, judging from
the perspective of the enterprises’ R&D
structure, their R&D capability is still weak.
Since the 21st century, the number of enterprises with R&D departments began to
rise, but from an overall perspective, the
proportion of enterprises with R&D departments has not increased significantly.
In 2011, among all the industrial enterprises above the designated size, enterprises
with R&D departments only accounted for
9.6%, while enterprises with R&D activities
only accounted for 11.5%.
China’s enterprise R&D expenditure per
capita is only 1.2% that of the US and 1.1%
that of Japan. Poor R&D departments of
Chinese enterprises lead to their incompetence in developing new technologies
and new products. The vast majority of
Chinese enterprises can only engage in
low-tech, low value-added production.
In 2011, the new product sales of Chinese
industrial enterprises above designated
size accounted for just 11.9% of their operating income.
Shortage of innovative talents
in enterprises
In 2011, the scientific and technical personnel working in Chinese enterprises above
the designated size accounted for merely
two per cent of all their employees. The
same figure of Japan was already 30% in
2008. With most scientific and technological talents off the industrial sector, Chinese
enterprises’ technological innovation was
hindered. According to The 2008 Chinese
Entrepreneurs Growth and Development
Report in 15 years, which was released by
the Chinese Entrepreneurs Survey System,
59.4% enterprise executives deemed “lack
of innovative talents” as the prior factor
that impedes technological innovation.
The situation was even worse for China’s
private enterprises and SMEs, which are
normally only with unstable R&D teams.
This difficulty seriously affected the continuity of their innovation activities. The
problem of lacking of innovation personnel directly led to poor enterprise R&D
capability and weak drive in the industrialization process of new technology. As a
result of the gap between R&D working
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conditions and income, the situation of
top talent lost to foreign companies or
foreign research institutions has not fundamentally improved. By attracting top
scientific and technological talents from
various industries, multinational companies managed to make it more difficult for
Chinese domestic enterprises to catch up
with them in respect of innovation.
Poor R&D capability in developing
industrial generic technology
At present, China’s incompetent R&D capability in developing industrial generic
technology is leading to its inadequate
industrial innovation capability. Changes
in the organizational basis of the industrial
generic technology R&D do not suit its development. This is one of the main reasons
for the insufficient provision of industrial
generic technology. Firstly, the entity responsible for industrial generic technology R&D has not been pinpointed, which
resulted in lack of long-term, stable actors
to carry out this task for various industries.
Besides, after the transformation, the old
research institutions serving the industry’s
scientific and technological need became
unwilling as well as incompetent in doing
their previous job. This is because they are
already independent enterprises, thus has
turned into competitors to other enterprises in the same industry. The need for
such entity looks even stronger since new
organizations have not yet been constructed, which should have carried out generic
technology R&D. Secondly, related support
to the industrial generic technology R&D
is not in place. The lack of funding is obviously a problem. Moreover, the support is
usually implemented through funded research projects, while stable support focusing on R&D entities is still lacking. Thirdly,
when constructing the technological innovation chain, China lacks consideration
of co-ordination and the overall layout of
it. For instance, industrial generic technology R&D, engineering and mid-term test
are now missing from the innovation chain.
Lastly, in spite of its great potential in offering industry R&D services, policies and
measures to activate this capability haven’t
been given enough attention.

China’s poor industrial generic technology R&D is formed mainly by its
objectively systematic causes through
history. Under the planned economy system, the government directed research
institutions to carry out R&D tasks and
then spread the scientific and technological achievements to enterprises.
This approach resulted in a system with
distinctly separated R&D sector and production sector, which was apparently not
adapted to the requirements of developing a market-oriented economy. During
its transition from a planned economy
to a market economy, China has experimented various ways in combining its
R&D force and production capacity,
including transforming certain research
institutions into enterprises, transplanting part of the research institutions into
enterprises, etc. From an overall point of
view, however, with its immature marketoriented economic system, China has not
yet fully mastered the basic rules in conducting industrial generic technology
R&D and applying it. It will still have a long
way to go in exploring the organizational
mode in this regard.
Incomplete institutional guarantee for
integration of industries, universities
and research institutions
In respect of the integration of the industries, universities and research institutions, these different parties’ main
functions have been showing a trend of
convergence in China. This has led to the
ineffectiveness of the so-called synergic
innovation. As different innovation entities, these different parties should have
been positioned properly in industrial innovation; it is the precondition to achieve
effective cooperation between them. At
present, the above innovation entities in
China tend to be alike in terms of their
function, which hinders the effectiveness
of their combination. The problem can be
seen clearly, as major universities and research institutions in China are both keen
on setting up their own businesses, transforming technologies with good prospect,
extending their functions forward in the
industrial innovation chain. To some ex-

tent, this situation has reduced the room
for integration of industries, universities
and research institutions.
Generally speaking, China’s national
scientific and technological plan requires
the industries, universities and research
institutions to cooperate with each other.
However, when it comes to implementation, these requirements are often made
formalities, as is usually reported by
universities, research institutions and
enterprises. Firstly, when applying fund
affiliated to the national plans, enterprises, universities and research institutions sometimes simply drag unqualified
partners to fill the application form. Most
of these partners’ names were on the documents merely for the purpose of getting
the fund, they do not really engage in any
R&D activities. Besides, some of the leading enterprises involved in the national
scientific and technological plan only use
their names but failed to take it seriously;
this has somehow undermined their significance in promoting the integration
of industries, universities and research
institutions. Secondly, the enterprises’ are
poorly motivated to join the integration
of enterprises, universities and research
institutions, which are normally required
by the national plans. In the development
of scientific research projects, enterprises are unable to fully express their
needs and aspirations. Neither can they
interfere with the R&D direction. On the
opposite, the universities and research
institutions are keen on publishing academic papers; the achievements made by
them are often of little use to enterprises.
This leads to the ineffectiveness of their
cooperation, and thus weakening the
execution of the national scientific and
technological plans. Thirdly, the interaction between enterprises, universities
and research institutions is not frequent
enough. Universities and research institutions are usually unwilling to engage in
the research process of the project. The
flow of human resources in between universities, research institutions and enterprises are also constrained by China’s
rigid personnel policy and administration system.
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In terms of allocation of resources,
the government failed to effectively
integrate enterprises’ innovation needs,
resulting in the difficulty in matching
the motive and capability of industries,
universities and research institutions.
Firstly, the motives of these parties do
not match. University and research institutions’ innovation motive to meet the
enterprises’ needs showed a downward
trend in recent years, both parties are
more willing to accept research contracts from government agencies rather
than enterprises. According to statistics in
the year of 2011, among all the funding
resources of China’s research institutions,
the government’s share has been increasing steadily, reaching 84.6 %, while the
fund from enterprises only accounted for
three per cent. It was the same case with
universities though. The fund originated
from government constituted 58.8% of
their total fund resources, while the fund
offered by enterprises only accounted for
35.3%. While the government is funding
most of the universities and research
institutions’ scientific and technological
activities, it has failed to effectively integrate enterprises’ need by interfering the
resource allocation process. This made
the universities and research institutions
more willing to apply for patents and
publish academic papers, but lengthened their distance from meeting the
technical needs of industries.
Unmatched capabilities of
enterprises, universities, and
research institutions
From an overall point of view, universities
maintain advantages in the early period
of R&D. However, from prototype development to industrialization, this process
needs links such as mid-tests, engineering,
etc. It also requires intensified investment
and even R&D work again. On the other
side of the coin, enterprises are good at
industrializing scientific and technological
achievements. Under such circumstances,
organizational forms that can maximize
the advantages of enterprises, universities and research institutions as well as
promoting industrial technological in-
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novation should be developed when administrating the scientific and technological plans. Yet, the current organizational
form of resource allocation is not good
enough in unifying effective united industrial R&D. When organizing the research
projects, the functions of universities and
enterprises do not form effective division
of labor and cooperation, resulting in
achievements that are not welcomed by
the market.
Incomplete policy framework to
stimulate enterprise to innovate
From an overall perspective, China’s policy framework to stimulate enterprises to
innovate still needs to improve. This problem is reflected in following aspects. On
the one hand, some important policies
are still missing. For example, the industrial policies that should have guided enterprises to innovate are missing. Policies
often failed to give enterprises directions
in R&D. In many industries, there are no
industrial policies to simulate innovation, leaving enterprise with little guidance and bewildered in conducting R&D.
On the other hand, some of the policies
need to be implemented. In recent years,
government agencies have made good
effort in issuing more than 70 innovation
supporting policies and details for implementation, which was rare in terms of its
scale of coverage and degree of adjustment. However, some government agencies are merely satisfied with publishing
policy documents. Great emphasis has
been given to making the policies, while
implementation is usually taken for
granted. Related propaganda, training
and inspection for implementation with
substance are still lacking. Policies such
as the R&D tax credit policy for innovative
enterprises are poorly implemented and
need to be further materialized.

Conclusion
Generally speaking, the Chinese technological innovation system is characterized with the following characteristics. Firstly, the network structure of the
Chinese technological innovation system
is already formed; enterprises, universi-

ties and research institutions are working together more closely in conducting
technological innovation. Secondly, as
the market environment in China is maturing, its enterprises’ innovation awareness and capability became greater. This
substantially promoted China’s economic
development. Thirdly, in the day-to-day
operation of China’s technological innovation system, the government is still acting
as the main driving force. Although this
dominant force has worked out in short
term, its long term effect to China’s technological innovation system is to be tested
by time.
China’s technological innovation
system maintained good momentum
in its recent development. However, in
the upcoming period, it still has to face
the following challenges. First of all, the
Chinese government has already realized
the importance of dealing with the relationship between government and market more skillfully. It has already started
withdrawing from some space where the
market should have played bigger role.
Yet, since the institutional inertia is still
there, it will take a long time to adjust
the forces of government and market
in China’s technological innovation system. As is often said by entrepreneurs,
and scientific and technological community, the government’s interference is
still significant in economic and scientific
research activities. Secondly, as a huge
country with lots of hierarchies, the Chinese local governments’ role in promoting
technological innovation should not be
ignored. In recent years, the science and
technology expenditure out of local governments’ budget has already surpassed
that of the central government. Thus, the
central government now has to consider
how to simplify the administrative system
and decentralize its power, so as to better
motivate the local governments to play
their parts in promoting technological
innovation. Hopefully, the current innovation management will gradually turn into
innovation governance. Finally, apart from
developing its hi-tech industry, China has
to help its traditional industries improve
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their learning and innovation ability.
Upgrading the technical level of China’s
manufacturing sector, may well be a useful measure in perfecting its technological
innovation system.
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Global Innovation Index 2013
The Global Innovation Index 2013, published by Cornell University, INSEAD, and the World Intellectual Property Organization
(WIPO) looked at 142 economies around the world, using 84 indicators including the quality of top universities, availability of
microfinance, venture capital deals — gauging both innovation capabilities and measurable results. Published annually since
2007, the GII has become a chief benchmarking tool for business executives, policy makers and others seeking insight into the
state of innovation around the world.
Among the encouraging signs identified by GII 2013, 18 emerging economies are outperforming other countries in their respective income groups in order of distance: the Republic of Moldova, China, India, Uganda, Armenia, Viet Nam, Malaysia, Jordan,
Mongolia, Mali, Kenya, Senegal, Hungary, Georgia, Montenegro, Costa Rica, Tajikistan and Latvia. All of them demonstrate rising
levels of innovation compared with their peers. Even if progress is not uniform, this is a result of tackling the formulation of a
good policy-mix on all meaningful fronts: institutions, skills, infrastructures, integration to global markets and linkages with the
business community. By and large, Latin America is the region that has seen the most significant improvement in GII rankings,
with Costa Rica taking the lead regional position.
The GII 2013 shows a striking pattern of stability among the most innovative nations. Whether we look at the top 10 or top 25
innovators in the world, GII rankings show that that while individual countries swap their respective rankings within these groups,
not a single country moved in or out of such groups in 2013. On the research and development (R&D) front, GII 2013 brings a
dose of cautious optimism: despite adversity and tightened budget policies, R&D expenditures have grown since 2010. On the
business front, the R&D expenditures of top 1,000 R&D spending companies have grown between 9 and 10% in 2010 and 2011.
A similar pattern has been observed in 2012.
The core of the GII Report consists of a ranking of world economies’ innovation capabilities and results. Recognizing the key
role of innovation as a driver of economic growth and prosperity, and the need for a broad horizontal vision of innovation applicable to developed and emerging economies, the GII includes indicators that go beyond the traditional measures of innovation
such as the level of research and development. To support the global innovation debate, to guide polices and to highlight good
practices, metrics are required to assess innovation and related policy performance. The Global Innovation Index (GII) creates an
environment in which innovation factors are under continual evaluation, including the following features:
• 142 country profiles, including data, ranks and strengths and weaknesses on 84 indicators
•	84 data tables for indicators from over 30 international public and private sources, of which 60 are hard data, 19 composite
indicators, and 5 survey questions
•	A transparent and replicable computation methodology including 90% confidence interval for each index ranking (GII,
output and input sub-indices) and an analysis of factors affecting year-on-year changes in rankings
The GII 2013 is calculated as the average of two sub-indices. The Innovation Input Sub-Index gauges elements of the national
economy which embody innovative activities grouped in five pillars: (1) Institutions, (2) Human capital and research, (3) Infrastructure, (4) Market sophistication, and (5) Business sophistication. The Innovation Output Sub-Index captures actual evidence
of innovation results, divided in two pillars: (6) Knowledge and technology outputs and (7) Creative outputs.
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Abstract
The successful development of TD-SCDMA, one of the international standards of 3G
mobile communications, significantly improved local firms’ competitiveness. In this
paper, we analyzed the behavior of various players such as government agencies, local
firms, multinational firms, and secondary stakeholders such as scholars in the Chinese
national innovation systems, and drew experiences and lessons in catching up through
the development of technology standards.

Introduction

T

he extant literature on catching up
suggests that firms in developing
countries as latecomers could adopt different strategies to develop their technological capabilities: they could focus
mainly on the transfer and imitation of
mature technologies from multinational
enterprises (MNEs) (Amsden, 2001; Kim,
1997), or they could choose to develop
new technologies when these technologies are emerging (Perez and Soete,
1988). It is also possible for latecomers
to catch up through the development of
technology standards (Jho, 2007). These
strategies not only require differentiated
support of a country’s national innovation systems but also have different impact on the national innovation systems
(Nelson, 1992).
TD-SCDMA (time division synchronous code division multiple access),
one of the international standards of
3G mobile communications, was based
mainly on technologies from Datang
Telecom Technology & Industry Group
(Datang). It was proposed in 1998 to
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the International Telecommunications
Union (ITU) by the China Wireless Telecommunication Standard Group (CWTS)
as a candidate for 3G mobile communications standards, and accepted as
one of the three international standards by ITU in May 2000 and 3GPP in
March 2001.
The development of TD-SCDMA significantly improved local firms’ competitiveness and enhanced China’s national
innovation systems. For example, in
China’s 2G mobile communications
equipment market, MNEs’ market share
was about 90% in CDMA, and about 95%
in GSM. With the development of TDSCDMA, MNEs’ market share in China’s 3G
mobile communications equipment market declined dramatically: less than 40%
in WCDMA and CDMA2000, and less than
20% in TD-SCDMA.
In addition, new generations of technology based on TD-SCDMA (TD-LTE and
TD-LTE Advanced) are attracting more and
more firms from the world. By the end
of September, 2012, 11 telecom service
providers in the world had deployed 12
TD-LTE networks, and 24 telecom serv-

ice providers had signed 31 contracts to
deploy TD-LTE technology.
While the development of TD-SCDMA
could be argued as a success, it turned
out to be an extremely complicated process. For example, it took a very long time
(more than 10 years) for this technology to
be deployed by China Mobile, one of the
three telecom service providers in China.
The policies of the Chinese government
toward TD-SCDMA also seemed to be very
strange: were very supportive in making
TD-SCDMA one of the international standards for 3G mobile communications, but
became very ambiguous after TD-SCDMA
was accepted as an international standard
(Li, 2010; Yang and Lu, 2010).
In this paper, in order to draw on some
experiences and lessons of developing
TD-SCDMA, we will apply the perspective
of national innovation systems developed
by Nelson and colleagues (Nelson, 1992)
and analyze the complex behavior of various players of China’s national innovation
systems (for example, government agencies and government officials; Datang,
the key sponsoring firm of the technology standard; other firms, both local and
MNEs; and secondary stakeholders such
as scholars).

Key experiences
The key experiences of the successful
development of TD-SCDMA in China
could be summarized as the following:
(1) government support was of crucial
importance; (2) the focal company had
to sacrifice a lot of benefits and develop
strong non-market capabilities; and
(3) secondary stakeholders such as noted
scholars (Clarkson, 1995) could play very
important roles.
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The importance of government
support
A key challenge in the development of
TD-SCDMA was the negative impact of
late-comer disadvantages, which was reflected in the fact that many people did
not believe that TD-SCDMA is as advanced
as WCDMA and CDMA2000, the other two
3G international standards and could be
able to survive in competing with WCDMA
and CDMA2000 (Li, 2006, 2010), although
many of these believes were not based on
scientific analysis. According to Xu (2007),
during the collaboration between Datang
and Siemens, the simulation result of
TD-SCDMA was better than that of WCDMA. For this reason, the government was
the determining force in the national
innovation systems that helped make
TD-SCDMA a success.
Specifically, the Chinese government offered four kinds of support to
TD-SCDMA. First, offering support
through signaling. One example was the
strong support given to the creation of the
TD-SCDMA Industry Alliance in 2002 by
the National Development and Reform
Commission (NDRC), the most powerful
government agency in China. The process
of creating this alliance was very difficult.
For example, it was very difficult to find
firms to join the alliance. According to Mr.
Hua Yang, General Secretary of the TD Alliance and VP of Datang Mobile at that time,
“It was very difficult at the beginning, and
no one believed that TD-SCDMA would be
successful. We visited a lot of companies,
trying to persuade them to join the TD Alliance, and many firms refused even to meet
us”. The policy signal support from NDRC
was very helpful in attracting firms to join
this alliance and increasing the credibility
of TD-SCDMA.
Similarly, the allocation of more frequency spectrums to TD-SCDMA was also
a strong policy signal. In 2002 the former
Ministry of Information Industry (MII)
announced the allocation of frequency
spectrum for 3G mobile telecommunications. In this allocation, 180MHz was allocated to FDD, while 155 MHz was allocated
to TDD. This meant that if both WCDMA
and CDMA2000 were put into use, each

had 90 MHz, while TD-SCDMA could have
155 MHz. This was a strong signal to support TD-SCDMA.
Secondly, providing financial support
to TD-SCDMA, e.g., about RMB 700 million
was offered by government agencies such
as NDRC, the former MII, and the Ministry
of Science and Technology (MOST) to facilitate collaboration between member firms
of the TD-SCDMA Industry Alliance. This
not only lowered the barriers for member
firms to develop TD-SCDMA-based technology and products but also increased
member firms’ confidence on government
support and the future of TD-SCDMA.
Thirdly, providing technical service in
the process of developing TD-SCDMA, e.g.,
the former MII organized the MTNet test to
verify the capability of TD-SCDMA system
to be deployed as a standalone network
in 2004, rather than as a complement to
WCDMA only as many experts suggested.
When service providers were not involved
in the development of TD-SCDMA at the
early days, this kind of support was very
important because it made it possible to
test the technology standard as a whole
system.
Fourth, providing support through
administrative order also played an
important role. In 2006 the government,
including NDRC, initiated the Large-scale
TD-SCDMA Network Application Trial
project and asked the telecom service providers to support TD-SCDMA trials in five
Chinese cities. In 2007 the telecom service providers were asked again to support
TD-SCDMA pre-commercialization trials in
10 cities, including Beijing and Shanghai.
In April 2008, China Mobile was asked to
offer TD-SCDMA service based on its precommercialization network in Beijing during the Olympic Games. Finally, in 2009,
China Mobile was issued the TD-SCDMA
license. When local service providers
had low incentives to adopt TD-SCDMA,
administrative order might be the most
powerful policy instrument to support
TD-SCDMA.
Effective strategies of the
focal company
From the perspective of national innovation systems, Datang, the focal firm,

was playing the leading role in the development of TD-SCDMA. Put differently,
without the proactive efforts of Datang,
it would be very hard to integrate other
players’ efforts in developing TD-SCDMA.
Specifically, Datang had three strategies to
facilitate the development of TD-SCDMA.
First, Datang was very active in gaining government support through establishing alignment between TD-SCDMA
and national development goals. In the
1980s, China made technology transfer
the most important technology sourcing policy, which contributed to the rapid
development of the Chinese economy.
However, this policy faced a lot of challenges, because it was implemented when
the Chinese market was also highly open
to MNEs. As a result, many local firms went
bankrupt because they could not compete with MNEs after the domestic market
was open. The situation went worse after
China’s joining the WTO in 2001, because
MNEs became very reluctant to transfer
technology, worrying that local firms
might become their strong competitors.
After recognizing that the policy of
relying mainly on technology transfer
was becoming less and less effective, the
Chinese government, especially MOST
and NDRC, began to rethink about the
technology policy from the late 1990s,
and finally made the decision in 2006 to
make indigenous innovation a national
strategy (Chen and Liu, 2008; Gao, 2007).
Taking advantage of the policy change,
Datang tried hard to convince the Chinese
government that TD-SCDMA could play an
important role in supporting indigenous
technological innovation.
Second, Datang decided to concentrate its resources on the development of
TD-SCDMA. It set up Datang Mobile, a subsidiary, in 2002 and made it dedicated to
the development and commercialization
of TD-SCDMA. Given its limited resources,
Datang borrowed heavily from banks
in order to support the development of
TD-SCDMA. In fact, it once put its headquarters building in pledge in order to
obtain bank loans.
Third, Datang decided to share its
technologies with member firms of the
TD-SCDMA Industry Alliance by charging
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zero or very low royalty fee in order
to speed up the development of the
TD-SCDMA value chain. This included
sharing technologies with Datang’s direct
competitors such as ZTE and Huawei, who
had (and still have) much stronger position in the industry than Datang. This was
very different from the situation of leading first mover firms. For example, when
Qualcomm was promoting its CDMA technology, it was able to attract investment
from service providers and charge royalties from equipment makers and handset makers that licensed its technology
(Mock, 2005).
In addition to sharing technologies
and collaborating with local Chinese firms,
Datang also collaborated with MNEs. For
example, Datang began to collaborate
with Siemens closely in 1997 when Siemens showed strong interest in Datang’s
technology. Although the collaboration
stopped after a few years because of differences in the two companies’ strategies,
the willingness of Siemens to collaborate
with Datang indicated that TD-SCDMA is
an important and advanced technology.
The sharing of technologies with
other firms also made it easier for Datang
to play a coordinating role among the
members of the TD-SCDMA Industry Alliance. Specifically, the Alliance organized
firms along the TD-SCDMA value chain as
an integrated team to apply for funding
supporting science and technology development from various government agencies. This proved to be much more likely to
be successful than applying by individual
firms independently. The funding was not
necessarily big, but it did make it easier to
conduct TD-SCDMA-related R&D. In addition, government funding was a signal of
government support of TD-SCDMA.
The importance of secondary
stakeholders
The development of TD-SCDMA showed
that secondary stakeholders such as noted scholars could be important players
of national innovation systems. As discussed earlier, the key challenge facing
TD-SCDMA was the negative impact of
late-comer disadvantages, and secondary stakeholders were very helpful in
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overcoming these disadvantages. Professor Jinliang Li, the former Chief engineer
at the 7th Research Institute of the China
Electronics Technology Group Corporation, is a typical example.
One of Professor Li’s research result
is that TD-SCDMA enjoys big, not small,
technology advantages over WCDMA
and CDMA2000: TD-SCDMA is suitable
for providing asymmetrical data services,
because it is able to dynamically adjust
data transmission rates; TD-SCDMA is
also better positioned than the other two
standards to evolve into more advanced
stages and support new applications. Professor Li also argues that TD-SCDMA’s obvious technology advantage will lead to low
cost advantage (Li, 2006). Because of Professor Li’s reputation as a highly respected
expert in wireless telecommunications, his
study and publications had directly helped
the government to build up its confidence
in supporting TD-SCDMA.
Another example could also illustrate
the important role played by secondary
stakeholders. By the end of July 2005, it
was proved that TD-SCDMA was suitable
for building large scale nation-wide telecom networks. However, government
agencies at the Ministry level were not
effective in involving service providers
in conducting commercialization trials.
Three noted scientists (the president of
the Chinese Academy of Sciences, the
president of the Chinese Academy of
Engineering, and the Chairman of the
Chinese Association of Science and Technology) wrote a letter to the top leaders
of the Chinese government (government
officials above ministers), requesting that
the government support TD-SCDMA.
Some top leaders asked related government agencies to study the impact of TDSCDMA and the policies to support it after
they read the letter. Since then, TD-SCDMA
began to gain more and more support
from the government.
Secondary stakeholders such as
noted scholars were interested in getting involved in the development of TDSCDMA for various reasons. One reason
was that they felt they had the responsibility to tell the public “the truth” (their
research results and their understand-

ing) about the relative advantages and
disadvantage of different technologies.
For example, Professor Jinliang Li is a
very famous professor and does not need
to make himself known by supporting
TD-SCDMA. However, he believes he has
his responsibility. This could be partially
understood from his book published in
2006 (Li, 2006).

Key lessons
The key lessons from the development
of TD-SCDMA in China could be summarized as the following: (1) the government
should have clear policy signals; (2) it was
very hard to get support from MNEs in
promoting a locally developed technology standard; and (3) it was necessary for
various players of the national innovation
systems to develop new capabilities.
Ambiguous government policies
Although the Chinese government did not
say that it would not support TD-SCDMA,
policy signals were not clear but ambiguous for a long time. For example, the Chinese government supported Datang to
make TD-SCDMA a 3G international technology standard. However, government
support became so weak after TD-SCDMA
became a 3G standard that few firms were
interested in supporting this technology.
Ambiguous government policies created
a lot of problems for the development of
TD-SCDMA.
In fact, before the setting up of the
TD-SCDMA Industry Alliance in 2002,
except for Siemens, no company was
willing to make strong commitment to
TD-SCDMA. According to Mr. Hua Yang,
general secretary of TD-SCDMA Industry
Alliance and former executive president
of Datang Mobile, 2002 was the dimmest year for TD-SCDMA, which was at
the edge of death. It was under this situation that Datang did all it could to lobby
the government to help to set up the TDSCDMA Industry Alliance, and the government was forced to rethink about the
policy toward TD-SCDMA and indigenous
innovation.
Another example illustrating the
ambiguous nature of government policy
was that the Chinese government never
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made it clear that TD-SCDMA would be
adopted for sure before China Mobile’s
adoption of this technology in January
2009. What the government did was saying that it would support the development of TD-SCDMA. However, this was far
from enough. In fact, among the 6 telecom
service providers before the restructuring
of the telecom service industry in China
in 2008, only two smaller firms, China
Tietong and China Netcom, once showed
interest in adopting the TD-SCDMA standard. Both China Mobile and China Telecom,
the two leading service providers in China,
declared many times that they preferred
not to adopt TD-SCDMA, and the government never made public comments on
these declarations.
Because of the ambiguous nature of
government policy, even member firms
of the TD-SCDMA Industry Alliance were
reluctant to allocate resources to the
development of TD-SCDMA. For example, in December 2008 the TD-SCDMA
Industry Alliance and the Tsinghua University Research Center for Technological
Innovation (RCTI) invited the key handset
makers and the key IC makers along the
TD-SCDMA value chain to have a workshop. The majority of these firms felt
that they would have to cut their investment in TD-SCDMA. These firms did not
feel that the Chinese government was
really supporting TD-SCDMA: although
China Mobile was asked to build up the
pre-commercialization TD-SCDMA network, it was fulfilling the task half-heartedly, and the government was not taking
effective actions to change the situation.
This was one month before China Mobile’s
official adoption of the TD-SCDMA standard in January 2009.
It was important to point out that local
firms were reluctant to allocate resources
to TD-SCDMA not because they did not
have the needs to support TD-SCDMA.
For example, a senior manager from a
well known local consumer electronics
firm pointed out: “We are able to make
as high quality handsets as Samsung but
are not able to charge as high price and
capture as big market share. The reason
is that our brand name is not as strong as
that of Samsung, and this is related to the

fact that Samsung started to make handsets earlier than us in using CDMA technology. TD-SCDMA is a local technology,
and we have much higher probability to
be a leader in this technology if we adopt
it earlier than other firms, including MNEs”.
The role of MNEs
Because of their strong reputation and
perceived capabilities, MNEs were expected to play important roles in the development of TD-SCDMA, and Samsung
and Alcatel-Lucent (Shanghai) did chose
to actively collaborate with local firms
to promote TD-SCDMA. However, most
MNEs chose to adopt an opportunistic
strategy: they were not active in adopting
TD-SCDMA until the market for this technology had been developed. The result
was that MNEs’ market share in China’s
telecom sector declined dramatically as
reported previously.
MNEs were not active in supporting
TD-SCDMA for several reasons. First, they
had a specific understanding about the
role of the Chinese government in promoting TD-SCDMA, and believed that the
Chinese government should not intervene
the market. The CEO of a highly influential MNE’s China subsidiary commented:
we are a leading company, and we are not
afraid of free competition. We believe the
most important thing for the government
to do is to create an environment for free
competition even in the process of promoting indigenous innovation.
The above understanding made most
MNEs believe that the Chinese government could not be effective in promoting TD-SCDMA. For example, in 2002
Mr. Yunan Mao, President of Nortel China,
made the following comment: “Up to now,
there is no clear signal to indicate that
TD-SCDMA would have a bright future. In
China, even if the government would like
to give telecom service providers licenses
to operate TD-SCDMA, the service providers would prefer not to take the licenses
because it would be hard for them to
adopt a technology standard that seems
to have a dim future” (http://tech.sina.com.
cn/it/t/2002-08-01/1451129622.shtml).
Second, MNEs did not believe the
Chinese market was big enough to make

TD-SCDMA a success. They believed that
support of the international market was
necessary for the successful commercialization of any technology standard but
TD-SCDMA was not getting this kind of
support. According to the CEO of a leading
telecom equipment firm’s China subsidiary, large telecom equipment firms had to
rely on the global market to recover their
huge investment in new technology, so
the successful development of a technology standard such as TD-SCDMA could not
be supported by the Chinese domestic
market only, although the Chinese market was very big.
Third, the strategic intent of MNEs
made it hard for them to support TDSCDMA. Although no one MNE openly
said that they would not support TDSCDMA, many local firms in China
believed that MNEs perceived TDSCDMA as a threat to their dominant
market position in China and did not
want to help make it successfully developed and adopted. For example, according to Dr. Li Shihe, some MNEs regretted
that they did not kill TD-SCDMA when
it was submitted as an international
standard because they did not want to
make the Chinese government angry
and lose the Chinese telecom equipment
market. After MNEs saw that TD-SCDMA
was gradually making progress and was
becoming a real threat to them, they did
not want to help speed up this process.
The necessity of developing new
capabilities
The huge difficulty in developing
TD-SCDMA showed the necessity for various players of the national innovation systems to develop new capabilities. First, it
was necessary for government agencies
to develop new capabilities. It was unfair
to say that the Chinese government was
not interested in supporting TD-SCDMA.
A more reasonable explanation of the
ambiguous policies of the Chinese government was related to the capabilities
needed to support a new kind of innovation: promoting a technology standard.
According to Mr. Xinsheng Zhang, vice
director general of the Division of Science
and Technology, the Ministry of Industry
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and Information Technology of the
People’s Republic (MIIT): “at the early days
we did not know how to support TD-SCDMA and indigenous innovation. We were
used to technology transfer, which had
been very successful in the telecom industry. We gradually recognized that there
were big differences between technology transfer from MNEs and indigenous
innovation”.
The Chinese government was slow in
developing the required new capabilities.
This was why in many cases Datang had
to rely on secondary stakeholders such as
scholars to help get support from top leaders of the government. Of course, it was
difficult to develop the required capabilities when the government was changing
its technology sourcing policy from technology transfer to indigenous innovation,
because it was hard for different government agencies to develop consensus on
how to make this transition. For example,
how fast should this transition be? NDRC
and MOST wanted to make this transition
faster, while the former MII believed this
should be a gradual process.
Second, it was necessary for Datang,
the focal firm, to develop new capabilities.
Datang was transformed into a firm from
the China Academy of telecommunications Technology (CATT), which was set up
in 1957 by the former Ministry of Posts and
Telecommunications, with the mission of
developing advanced technologies for the
Chinese telecom industry. Accordingly, it
had very strong technological capabilities. However, for some time Datang did
not have a clear understanding about
the importance of developing new capabilities such as lobbying the government,
and focused mainly on improving the
technologies supporting TD-SCDMA. It
was also true that Datang did not understand the necessity of attracting as many
firms as partners as possible to develop
the TD-SCDMA value chain by sharing
its proprietary technologies in an environment heavily affected by latecomer
disadvantages until the setting up of the
TD-SCDMA Industry Alliance in 2002.
Third, it was necessary for other firms
such as the telecom service providers to
develop new capabilities. For example,
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China Mobile had been very reluctant to
choose TD-SCDMA. The company believed
that it would be a better choice to adopt
WCDMA because it would be easier to
evolve from its GSM/GPRS system to
WCDMA, and the WCDMA value chain is
more mature internationally (Li, 2006).
However, in July 2009, Mr. Wang Jianzhou,
CEO of China Mobile, made the following
statement: “TD-SCDMA offers the first
opportunity for Chinese firms in the telecom industry to be world leaders, rather
than followers”.
One possibility that China Mobile had
different attitudes towards TD-SCDMA was
that the company did not have enough
capabilities to evaluate TD-SCDMA before
its adopting this technology. This was
understandable given the fact that the
Chinese wireless equipment market was
dominated by the MNEs when TD-SCDMA
was accepted an international standard of
3G mobile communications. MNEs’ market dominance made it hard for people
to develop an objective understanding
about local telecom equipment firms’
capabilities, and few people believed that
local firms had the capability to develop
the key technologies for an international
standard at the early stage of the development of TD-SCDMA.
Fourth, it was necessary for MNEs to
develop new capabilities. For example, a
key reason that MNEs took an opportunistic strategy and were not active in adopting TD-SCDMA was that they did not have
the capability to make sense of Chinese
government’s policy change. They did not
understand that TD-SCDMA came when
the Chinese government was determined
to change the policy of relying too heavily on transferring foreign technology and
promote indigenous innovation. For this
reason, it was not surprising that the Chinese government would try to give strong
support to TD-SCDMA (Kshetri et al, 2011),
although the Chinese government did not
have a lot of experience in how to provide
effective support. For example, whenever
top leaders learned that government agencies at the ministry level were experiencing
difficulties in facilitating the development
of TD-SCDMA, they would intervene.

Under this circumstance, it is not difficult to understand the mistakes made by
most MNEs: they did not want the Chinese
government to intervene the market but
the Chinese government would not listen
to them; and they did not believe that the
Chinese government had the capability to
support TD-SCDMA but the Chinese government had (Lou 2008). This also means
that MNEs’ strategic intent of preventing
TD-SCDMA be adopted could hardly be
successful.
In fact, it should not be very hard to
develop a deeper understanding about
the role of the government by taking a
historical and development perspective.
Developing countries, especially big countries such as China, are not satisfied with
being developing countries but want to
become developed countries. The development history of countries such as
Japan and Republic of Korea offers a lot
of examples about strong government
intervention in order to facilitate technological capability development in local
firms (Amsden, 2001; Cusumano, 1985;
Jho, 2007).

Conclusion
In this paper, we analyzed the development of TD-SCDMA from the perspective of national innovation systems. To
some extent, TD-SCDMA was successfully adopted and this increased local
firms’ competitiveness. However, it was
not true that an advanced technology standard would be actively supported by various players such as government agencies, local firms, MNEs,
and secondary stakeholders such as
scholars in the Chinese national innovation systems. We hope the experiences and lessons from the development of TD-SCDMA could be of help in
other contexts.
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Abstract
National Innovation Systems (NIS) plays a crucial role in countries’ efforts to catch
up with technological advances which are critical for the long-term sustainable
economic growth and development of countries. This paper provides a diagnostic
review of the NIS in Viet Nam such that appropriate policies could be devised and implemented. This paper provides an analysis of the institutions, policies and linkages
that characterize Viet Nam’s national innovation system. It focuses on the strengths
and weaknesses of the nation’s system of innovation that Viet Nam has put in place in
order to promote technological innovation for economic growth and development.
The first part provides an overview of Viet Nam’s 20 years of economic reform as the
context within which innovation takes place. The remainder offers a deeper insight
into Viet Nam’s NIS, starting with the legal framework and institutions, including laws
on science and technology, legislative government bodies and other supporting
agencies. The current funding of R&D activities in general and in different sectors
is given along with government’s attempts to encourage investment or financial
support for R&D. The key actors in Viet Nam’s NIS are identified and investigated. The
conclusion is a summary of rooms for improvement in Viet Nam’s NIS.

Introduction

T

he Government of Viet Nam has set
an ambitious target for the country.
According to the Socio-Economic Development Strategy approved by the
government, by 2020 Viet Nam will basically attain the status of a middle income
industrialized country and science and
technology (S&T) development is identified as key driving forces of the country’s industrialization and modernization
program. To achieve this goal of industrialization, growth will have to accelerate
and productivity will have to rise rapidly.
This necessarily implies diversification
away from the low-valued added sectors towards industrialization, technology and higher productivity. Achieving
these ambitious goals will necessarily
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involve, among other things, a more effective application of science, technology
and innovation (STI) in the economy in
order to drive productivity growth and
diversification in production.
NIS play a crucial role in countries’
efforts to catch up with technological
advances which are critical for the longterm sustainable economic growth and
development of countries. Viet Nam has
in place many of the individual components necessary for an efficient and
effective STI system. Like many other
developing countries, to date, however,
the role played by STI in Viet Nam’s development has been limited. The national
innovation systems in developing countries such as Viet Nam are uncoordinated
and fragmented, and thus constitute a

major problem in building the country’s
indigenous technological capabilities
needed to strengthen sustainable economic development.
Viet Nam’s government recognizes the
role of knowledge and innovation in transforming the economy, reducing poverty
and increasing the country’s competitiveness in international and regional trade.
This recognition is reflected in various Government national programs, such as the
National Technology Innovation Program
to 2020 approved by Prime Minister on
10th May 2011, the Program on National
Products Development to 2020 approved
by Prime Minister on 31 December 2010,
the National Program on High Technology Development to 2020 approved by
Prime Minister on 1 December 2010 and
the Action Program in implementation
of Strategy for Socio-economic Development 2011 2020 approved by Minister of
Science and Technology in 2011. However,
these policies need to be backed up by
specific actions as the country’s national
innovation system is relatively small and
underdeveloped compared to those of
middle-income developing countries.
There is still much more that the Government of Viet Nam needs to do to develop
and stimulate the growth of a national
system of innovation.
This paper provides an analysis of the
institutions, policies and linkages that
characterize Viet Nam’s national innovation system. It focuses on the strengths
and weaknesses of the nation’s system
of innovation that Viet Nam has put in
place in order to promote technological innovation for economic growth and
development. The first section is a brief
overview of the country’s economic setting. It discusses economic trends, foreign
direct investment (FDI), and the trade policies and exports of Viet Nam. The second
section focuses on the NIS. The last section offers recommendations for building
the national innovation system to enable

The Viet Nam national innovation system
Viet Nam to achieve the status of a middleincome economy.

Viet Nam’s economic
performance
According to Nguyen et al. (2011), after 20
years of reform, Viet Nam has put in place
the fundamentals of a market economy
and has opened up the economy to international flows of capital and trade in
goods and services. The emergence of
a market-based economy, with marketoriented institutions, a stable macroeconomic environment, and government
support for business development, has
allowed Viet Nam to:


unlock the potential of its agriculture
sector, turning Viet Nam from a foodhungry country to the world’s thirdlargest rice exporter;



encourage the development of a vib
rant domestic private sector;



attract substantial FDI; and



realize its comparative advantages and
gain more benefits from international
trade.

Since the 1989 reforms, Viet Nam has
made remarkable achievements in terms
of GDP growth, macroeconomic stabilization, export expansion, and poverty
reduction. The country is now recognized
as being among the most successful developing countries in terms of economic
growth and poverty reduction. During
1990–2008, the annual GDP growth rate
averaged more than 7 per cent, and Viet
Nam’s growth rates today remain among
the highest.1
High and continuous GDP growth
rates and successful economic development from 2000 to 2008 have resulted in
significant improvements in the population’s welfare and in substantial poverty

reduction. According to the Viet Nam
Household Living Standard Survey, the
total poverty incidence declined from 58
per cent in 1993 to 37 per cent in 1998,
29 per cent in 2002, 19.5 per cent in
2004, and 16 per cent in 2006 (SRV 2003;
Nguyen 2009). In addition, improvements have been made in other aspects
of human welfare — such as the sharp
rise in the percentage of literate adults (to
over 90 per cent), longer life expectancy
(over 70 years), and a lower mortality rate
for children less than five years old (40 per
1,000 live births in 2003).
During the course of transition to a
market economy, Viet Nam’s economy
experienced gradual changes in terms of
sectoral and ownership structures. During this period, the focus of the economy
shifted toward industrialization and modernization. The proportion of agriculture,
forestry, and fisheries in GDP declined
from more than 27.2 per cent in 1995 to
20 per cent in 2010. At the same time, the
share of industry and construction in GDP
rose from about 28 per cent in 1995 to 41
per cent in 2010. The share of the manufacturing subsector (within the industry
and construction sector) increased from
15 per cent in 1995 to 20 per cent in 2010,
while the share of the services sector
has remained at about 30–40 per cent in
recent years.
The second important structural shift
has been the change in the ownership
structure of the economy. The share of
the state-owned sector has decreased
from more than 40 per cent in 1995 to
33 per cent in 2010, whereas the FDI sector has steadily raised its share from 6.3
per cent in 1995 to 19 per cent in 2011,
demonstrating its increased role as an
integral component of the economy. The
private sector has also increased its role,
accounting for more than 12 per cent of

the economy in 2011. Business households remain an important sector of the
economy, accounting for 30 per cent of
GDP. However, in terms of growth, the
domestic private sector and the FDI sector have the highest growth rates, typically
over 10 per cent per year.2
Investment and capital formation
have played a key role in Viet Nam’s successful economic growth strategy. The
investment-to-GDP ratio has increased
considerably from 28 in 2000 to a peak
at 43 per cent in 2007. This is a high
investment level, especially for a lowincome country.3 Until 2006, the state
sector was the most important source of
investment in Viet Nam. But the state’s
share in investment has declined from
60 per cent in 2001 to 29 per cent in
2008 as private domestic investment
and FDI have increased. The non-state
domestic sector has increased steadily
to become a key source of investment.
Private sector investment increased from
27.6 per cent in 1995 to 40 per cent by
2008.4 FDI accounted for 30 per cent of
investment in the mid-1990s, but fell to
20 per cent in the wake of the Asia financial crisis. Since then, the share of FDI in
total investment continued falling until
2006. In 2007–08, however, FDI inflows
increased substantially, fueled partly by
government reforms associated with
WTO accession (Figure 1), which created
a buzz among international investors
about Viet Nam’s prospects. The reforms
relaxed rules restricting FDI and made
Viet Nam a more attractive FDI destination. Indeed, in these two years, FDI
became the country’s most important
source of investment.
Viet Nam has also seen a steady
growth in its international trade over
the period. The average annual growth
rate of exports and imports was about

 DP growth declined during 1997–99 due to the Asian financial crisis and the dissipation of the effects of reform. Since 2000, the economy has regained its
G
momentum. Its annual growth rate exceeded seven per cent — reaching 8.5 per cent in 2007 — then dropped back to an estimated 6.2 per cent in 2008,
owing to the effects of the global recession.
2
This shift remains slow as reflected in the relatively stable and significant share of GDP owned by the state sector and partly explained by the slow progress
of equitizing SOEs.
3
The efficiency of the high level of investment has been questioned by various researchers owing to the high ICOR relative to other countries, such as Taiwan
(Province of China), China, or Republic of Korea, when these countries were at the same stage of economic development. See also Rebalancing Growth in
Asia by Prasad (2009).
4
Jensen and Tarp (2006) point out that private savings to fund private investment come as much from retained earnings of firms as from savings by
households. Reinvestment of corporate profits appears to be an important means of maintaining high rates of investment and growth.
1
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Figure 1: Viet Nam’s economic performance up to 2011
Source: GSO

20 per cent. The total value of international
trade over GDP soared to 150 per cent
in 2007 from 61 per cent in 1994. The
structure of imports and exports has been
substantially changed over the course of
development. The composition of Viet
Namese exports has gradually reflected
the success of the i ndustrialization
process. The share of manufactured

products — particularly labor-intensive
products like textile and garments, footwear, and seafood — has been increasing
and these now have replaced traditional
agricultural products. In spite of its fast
growth rates, Viet Nam’s manufactured
export volume is still small in compare
with other comparators and only marks
the beginning of a transition to a higher

value economy. According to data from
UNCOMTRADE Viet Nam’s export share
accounts for only a small proportion in
world markets, accounting for only 0.74
per cent of world trade for manufactures
in 2008.
The technology content of Viet Nam’s
export, an essential indicator of industrial
capacity and competitiveness shows significant improvement. Table 1 shows the
technological structure of manufactured
export of Viet Nam and comparators in
2000 and 2008.5 It is clear that Viet Nam is
the country that has biggest share of lowtech products in manufactured exports.
From 2000 to 2008, low-tech export is
still above 65% of total manufactured
exports. High-tech and resource-based
exports also have minor decrease while
medium-tech exports change is most
remarkable, from 10% in 2000 to 15% in
2008. It is a good signal in the trend of
structure changing in Viet Nam: mediumtech export is gradually increasing while
resource-based exports are (slowly) going
down. Value of medium-tech exports in
2008 increased more than eight times in
comparison with the year 2000.

Table 1: Technological structure of manufactured exports (%, 2000, 2008)
Country

2000

2008

HT

MT

LT

RB

HT

MT

LT

RB

Viet Nam

11%

10%

65%

14%

10%

15%

67%

8%

China

21%

24%

45%

9%

30%

28%

33%

9%

India

5%

13%

47%

34%

8%

20%

27%

45%

Brazil

15%

33%

17%

35%

10%

37%

11%

43%

Chile

1%

13%

6%

80%

1%

10%

3%

86%

Indonesia

15%

20%

32%

34%

6%

23%

23%

48%

Malaysia

55%

21%

10%

14%

34%

24%

13%

29%

Philippines

69%

12%

12%

7%

62%

16%

8%

14%

Thailand

32%

27%

22%

19%

23%

38%

16%

24%

Republic of Korea

35%

35%

18%

12%

28%

44%

12%

16%

Singapore

59%

21%

7%

13%

45%

22%

7%

27%

Taiwan (Province of China)

43%

28%

24%

4%

36%

32%

19%

13%

Mexico

24%

52%

18%

6%

19%

58%

13%

10%

Note: HT: high tech group; MT: medium tech group; LT: low tech groups; RB: resource-based export group
Source: UNCOMTRADE
5

I n order to analyze the evolution of the technology content of Viet Nam manufactured exports, we adopted the technological classification of UNCTAD to
classified world trade commodities, including Viet Nam, into high-tech group, medium, low-tech groups and resource-based export group. This exports
structure is different from country to country and reflects the technological and industrial structure of the country.
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A diagnostics of Viet Nam’s
national innovation system
STI policy regime
Legal framework and institutions
After more than 20 years of economic reform, changing from a centrally planned
economy into the market economy, Viet
Nam has undergone significant economic
growth and become a lower ‘middle-income’ country in 2010. The country’s patterns of growth change as income levels
change. To avoid the middle-income, Viet
Nam realizes that it needs to re-structure
the economy and become an industrialized country. For industrialization to be
realized, the education policy and Science
and Technology (S&T) policy have to play
important roles. For this purpose, the Viet
Namese government seems to have put
into place a quite comprehensive legal
framework for the development of S&T
activities. The Law on Science and Technology promulgated in 2000 is served as
backbone for the innovation in the country. In addition a range of many other
regulations are in place. They include (i)
Law on Intellectual Properties (2005) and
Amendments of and Additions to some
articles of Law on Intellectual Properties
(2009), (ii) Law on Standardization and
Technical Regulations (2006), (iii) Law on
Technology Transfer (2006), (iv) Law on
Good and Product Quality (2007), (v) Law
on High Technology (2008), and (vi) Law
on Nuclear Energy (2008). These laws and
regulations have laid the essential foundation for the NIS. More recently, the Science
and Technology Strategy 2011–2020 was
approved in 2010 which sets out specific
targets for the future development of Viet
Nam NIS in the next 10 years.
According to current legislation,
National Assembly (NA) and Government
of Viet Nam (GOV) are in charge of approving national strategies and legislation
(i.e., those listed above) for S&T development and innovation. The Committee of
Science, Technology and Environment
(under NA) and Department of Education,
Science, Technology and Environment
6

(under GOV) assist these two organizations to make major decisions on innovation issues in Viet Nam.
In the realm of S&T activities, the Ministry of Science and Technology (MOST)
is supposed to be the key actor which
is mandated to oversee S&T activities,
to formulate S&T policies and incentive
programs to be submitted to the national
government for approval, and to monitor
the implementation of S&T strategy plans.
Other line ministries such as Ministry of
Education and Training (MOET), Ministry
of Planning and Investment (MPI), and
Ministry of Finance (MOF) are also important players in the national innovation
system. The MPI and MOF are responsible
for formulating policies and incentives for
promoting innovation in Viet Nam. The
National Council for Science and Technology Policy plays an advisory role. At the
sub-national level, there are provincial
departments for science and technologies (DOST) overseeing their respective
regional and local S&T and innovation
activities.
Besides these administrative agencies there are a number of other agencies that support innovation and R&D
activities. These agencies are, however,
mostly publicly funded bodies such as
the National Fund for S&T Development,
National Programs for S&T development,
State Agency for Technology Innovation (SATI), the National Foundation for
Science and Technology Development
(NAFOSTED) provides funding for basic
research, and the National Agency for
Science and Technology Information
(NASATI) and national programs for laboratory development. These agencies
are usually attached to governmental
authorities or line ministries.
Public funding for STI activities
In order for industrial policy to be successful and for the industrial base to develop
to the point that it can be self-sustained,
Viet Nam needs to have good domestic
capacity to develop the industrial base.
However, the investment by the country

into R&D, innovation and higher education does not seem to complement other
interventionist industrial policies and support the development of the industrial
base. Although Viet Nam has spent two
per cent of its state spending on science
and technology equivalent to 0.5 per cent
of GDP since 2001, in absolute amount the
figure is modest as compared to other
countries. In particular, investment in
R&D was nearly USD 400 million in 2007
only.6 The non-state sector invests around
another 0.1 per cent of GDP in S&T thus
increasing national investment in S&T to
a total of 0.6 per cent of GDP. To put these
figures in perspective, the EU invests 1.95
per cent of its GDP, Japan 3.15 per cent,
China 1.31 per cent, the US 2.59 per cent,
and Republic of Korea nearly per cent
per cent. In terms of capacity, Viet Nam
invests around USD 5 (2007) per capita
while China invests USD 20 in 2004 and
Republic of Korea USD 1,000 in 2007. In
addition, this tiny amount of S&T investment is spread thinly among central and
local government agencies. This would in
turn render the S&T and innovation policies ineffective. To increase the investment
for S&T activities, the government is looking to the private sector with the hope that
the ratio of public to private investment
in R&D would be 1:2 by 2010. However,
due to its public nature and risks associated with S&T policies and investment, it
would be difficult to achieve this target.
In recent years, Viet Nam has attempted
to increase financial incentives for investment in science and technology and
innovation. The government extends tax
incentives to enterprises engaged in R&D
and for investment in technologically
advanced machinery and equipment.
These include VAT exemptions on machinery that must be imported from abroad,
tax deductions for expenditure on science
and technology, and business income tax
exemptions for income from contracts
related to science and technology and
for share dividends from joint stock companies.7 In addition to the general incentives available to all enterprises, specific

 ttp://english.Viet Namnet.vn/reports/2008/11/811926/
h
http://english.Viet Namnet.vn/fms/science-it/69785/science–technology-firms-can-t-receive-promised-support.html

7

TECH MONITOR • Apr-Jun 2013

45

The Viet Nam national innovation system

Table 2a: The Global Competitiveness Index 2012-2013, selected
ASEAN countries

Country/Economy

nological enterprises or incubators; and
strengthen human resources in technology transfer and technical improvements.

GCI 2012–2013

GCI 2011–2012

Rank

Rank

Score

Change

2

5.67

2

0

Malaysia

25

5.06

21

–4

Thailand

38

4.52

39

1
–4

Singapore

Indonesia

50

4.40

46

Philippines

65

4.23

75

10

Viet Nam

75

4.11

65

–10

Source: World Economic Forum

Table 2b: Business and innovation environment 2012, selected
ASEAN countries
Value

Ranking

Indonesia

4.09

64

Malaysia

4.97

24

Philippines

3.69

107

Singapore

5.51

1

Thailand

4.24

54

Viet Nam

3.62

109

Source: Networked Readiness Index, World Economic Forum

programmes target key technologicallyintensive sectors including information
technology, biotechnology, building
materials, and automation technology.
A state fund has been approved to allow
firms investing in technology to have
easier access to credit, but this has yet to
be fully implemented. A National Fund for

Technology Transfer was passed by law in
2006, but has yet to become operational.
This fund aims to provide financial support
for promoting the technology transfer
process and to assist SMEs in technological
innovation and improvement; accelerate
technology transfer to mountainous and
remote areas; support start-up of tech-

Innovation performance
There are a number of indicators that we
could use to measure the innovation capacity and performance of countries. The
Global Competitiveness Index developed
by the World Economic Forum is the index
that could be directly used to evaluate the
potential result of NIS of a certain country.
According to the latest publication of Global Competitiveness index in 2012–2013
(Table 2a), Singapore ranks second among
144 surveyed countries. In contrast, Viet
Nam stands at the 75th level, which is
10 levels lower than the previous year
(2011–2012) and the lowest level among
chosen ASEAN countries. In addition, the
Business and Innovation Environment index for 2012 also developed by the World
Economic Forum ranks Viet Nam at the
lowest place among chosen ASEAN countries (Table 2b).
Two other indicators, the Knowledge
Index (KI) and the Knowledge Economy
Index (KEI), constructed by World Bank
measures a country’s ability to generate, adopt and diffuse knowledge and
whether the environment is conducive
for knowledge to be used effectively for
economic development. Table 3 compares
these indexes of Viet Nam with these figures of selected ASEAN countries and ranks
them according to KEI. Singapore is always
on the top in terms of two main indexes,

Table 3: Knowledge indexes, selected ASEAN countries
Rank

Change in
rank from
2000

Country

KEI

KI

Economic
Incentive
Regime

Innovation

Education

ICT

23

–3

Singapore

8.26

7.79

9.66

9.49

5.09

8.78

48

–3

Malaysia

6.1

6.25

5.67

6.91

5.22

6.61

66

–6

Thailand

5.21

5.25

5.12

5.95

4.23

5.55

92

–15

Philippines

3.94

3.81

4.32

3.77

4.64

3.03

104

9

Viet Nam

3.4

3.6

2.8

2.75

2.99

5.05

108

–3

Indonesia

3.11

2.99

3.47

3.24

3.2

2.52

Source: KEI and KI Indexes (KAM 2012), World Bank
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Figure 2: Patent applications by Resident in selected ASEAN countries,
1997–2011
Source: WIPO

In particular, Malaysia’s number of publication per million population was 17.2 and
654 in 2001, and 2011. Meanwhile, that
number of Viet Nam roughly remained
constant during this period, fluctuating
from 24 to 26.

Key factors in Viet Nam’s
National Innovation System
R&D performers including enterprises
and research organizations are core innovation actors in Viet Nam. Main functions
of the organizations in this group relate

to knowledge creation and research. This
group includes the universities, colleges,
R&D institutes and industry research organizations (i.e., those attached with the
firms/enterprises). They can be public,
semi-public, or private ones.
Business sector
The emergence of the private enterprise
sector since the reforms is an important
development within the framework of
the national innovation system for Viet
Nam.8 Economic reform during the last
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namely KI and KEI, and almost sub indexes.
Besides, referring to KEI, Singapore ranks
the 23rd among 145 countries in the world
with 7.79, degrading three levels compared
to 2000. On the other hand, Malaysia’s ranking is 18 levels higher than Thailand’s one.
Furthermore, the distance between remaining countries and Thailand is considerably
large. For example, Viet Nam has lower
rank than Thailand, 38 levels in particular.
Moreover, regarding sub indexes, especially
innovation and education index, Viet Nam
has the lowest number. However, ICT index
of Viet Nam, which is based on the number
of computer, the number of Internet users
(per 1000 people), is encouragingly equal
to that of Thailand. This index is particularly
high because of the highest growth rate of
Viet Namese Internet users in the world.
According to the statistics of International
Telecommunications Union, UN (Table A1
in the Appendix), the percentage of Internet users in 2000 was only 0.25%, 51 times
and 140 times lower than that percentage in
2005 and 2011, 12.74% and 35.07% respectively. In 2011, the percentage of Viet Nam
is higher than that figure of Indonesia, the
Philippines and Thailand by 17%, 5% and
around 12% correspondingly.
Beside these aggregated indexes
above, two other indicators that reflect the
innovation capacity of the countries are
(i) patent applications and (ii) publication
in refereed journals. In 1997, according to
WIPO, the number of patent applications
in Viet Nam is 30, significantly smaller than
that of the Philippines, 125. However, in
2011, Viet Nam surpassed the Philippines
with 300 against 186 applications. In general, Indonesia, the Philippines and Viet
Nam are in the same level referring to the
number of patent applications by resident.
On the other hand, Thailand has created a
larger gap with that group (Figure 2). The
other indicator is number of Scientific and
Technical Journal Articles per million of
population. Figure 3 compares this index
among several ASEAN countries and finds
that Indonesia, Malaysia, Thailand and Viet
Nam share the same starting point from
1999 to 2001. Nevertheless, only after 10
years, in 2011, Malaysia and Thailand surpassed three other countries, including
Indonesia, the Philippines, and Viet Nam.

Viet Nam

Figure 3: Number of publications per million population
Source: SJR, WDI and Author's calculation
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Table 4a: Distribution of Small and Medium Enterprises 2000–2008 (by firm size)
Total number of
firms (including SME)

SME (%)

Micro
enterprises (%)

Small
enterprises (%)

Medium
enterprises (%)

Large
enterprises (%)

2000

42288

92

54

34

4

8

2002

62908

93

53

37

4

7

2004

91756

95

53

38

3

5

2006

131318

96

61

32

3

4

2008

205689

97

62

33

2

3

Table 4b: Growth rate of firms 2001–2008
Total number of
firms (including SME)

SME
average (%)

Micro
enterprises (%)

Small
enterprises (%)

Medium
enterprises (%)

Large
enterprises (%)

2002

62908

22

18

29

16

15

2004

91756

29

33

25

16

6

2006

131318

17

26

3

7

5

2008

205689

33

33

34

10

6

Source: GSO. Calculation by authors. Classification by number of employees.

decades has directly stimulated the development of the private sector in Viet
Nam which mostly consist of small and
medium enterprises (SMEs). As can be
seen in Table 4a and Table 4b the SMEs account for 97 per cent of the total number
of firms in 2008, increased from 92 per
cent in 2000. The average growth rate of
the SMEs was 23 per cent in contrast with

the average rate of just seven per cent for
the large enterprises.
Table 5 provides information on the
innovation activities of Viet Namese SMEs
(mostly domestic companies). Interestingly, the SMEs seem not to invest in new
products. Instead they are investing in
new process with improved technology
and product modification. At the current

stage of development, this may prove the
right strategy. However, in order for the
future development, investment in new
product innovation will prove essential.
Thanks to the progressively liberalized regulations toward FDI, the FDI sector has now become an important part of
the national economy. Although Viet Nam
has been successful in attracting FDI in

Table 5: Innovation activities by SMEs
2007
SMEs
All
Exporting firms
Non-export firms
Firms that supply FDI firms
Firms that not supply FDI firms

2009

Total
number
of firms

New
product
(%)

New
process
(%)

Modify
product
(%)

Total
number
of firms

New
product
(%)

New
process
(%)

Modify
product
(%)

2,635

5.24

15.41

43.61

2,659

2.86

13.92

40.58

154

11.69

33.12

69.48

155

2.52

12.58

38.9

2,481

4.84

14.31

42

2,504

8.39

35.48

67.74

80

12.5

36.25

62.5

130

6.15

35.38

61.54

2,555

5.01

14.76

43.01

2,529

2.69

12.81

39.5

Source: SME survey 2005, 2007, 2009
8

T he 1990s also saw the emergence of the private sector, thanks to first the introduction of the company law and private enterprise law in 1991 (later
amended in 1994). These two laws together with the adoption of the new land law in 1993 and the labor code in 1994 provided an important stimulus
for the development of the private sector. However, the most significant reform in the development of the private business sector came in 2000 with the
new Enterprises law. In order to create a more level playing field and to ensure that its laws allowed for national treatment for FDI enterprises prior to
Viet Nam’s 2006 accession to the World Trade Organization, Viet Nam promulgated, in 2006, two important laws, the Investment Law and the new Enterprise
Law Specifically, on November 29, 2005, the National Assembly of Viet Nam adopted the Law on Investment No. 59/2005/QH11 (“New LOI”) and Law on
Enterprises No. 60/2005/QH11 (“New LOE”) which applies to all enterprises established by domestic and/or foreign investors creating a corporate law regime
that applies to both foreign and domestic enterprises.
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Figure 4: Enrolment trends in Viet Nam education system
Source: MOET 2012
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of faculty having a doctoral degree falling over the last decade and with a large
number of students for each faculty member (around 28–29 students per lecturer).
There are different types of educational
institutions in the higher education system of Viet Nam such as public, peopleestablished, and private institutions.10 The
Government supports public institutions
to ensure that they are playing the key
role in the national education system.
Basically there are two broad groupings
of educational institutions in Viet Nam; the
traditional single-disciplinary or specialized institution and the multi-disciplinary
university. The first group was the more
common in Viet Nam under the pre-Doi
Moi (renovation) policy. It concentrates on
a single area or subject of focus, for example law, fine arts, engineering, economics,
etc. In the last several years many of these
former single focus institutions have taken
on a multi-disciplinary focus. Multi-disciplinary universities are on the increase.
Although official statistics indicates
that Viet Nam is among the highest
literate country in the region, there is

70%
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40%

81.5

30%
20%
10%
0%
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Higher education system
The education sector in Viet Nam has rapidly expanded, with the fastest growth taking place at the higher levels of education.
Figure 4 and Table 6 show that within a
very short time span the number of students enrolled in universities and colleges
has drastically increased. It increased two
and half times between 2000 and 2011,
from 893,754 to 2,162,106.9 Together with
the increased demand for higher education, the last decade has witnessed a rapid
expansion of the higher education sector
in Viet Nam in terms of expanding the capacity of existing institutions (including
upgrading colleges to universities) and
establishing new universities and colleges
(both public and private). There were only
153 universities and colleges in the country in 1999. In 2011, this figure increased
to 386 universities and colleges. Private
provision has become an increasingly important share of the total. By 2010–2011,
Viet Nam counted 80 private HE institutions, of which 50 are universities. The
number of lecturers in the higher education sector (both college and universities)
increased by 2.5 times between 2000 and
1011, from 30,309 to 74,573 (MOET, 2012).
However, it also appears that access has
been expanded at the expense of the
quality of provision, with the proportion

12,000,000

2000

recent years, the real benefits from FDI
still seem controversial. Previous studies
have found little evidence of technical
spillover from FDI-related enterprises to
local counterparts (Nguyen et al., 2008).
Recently, Intel has invested one billion
USD in chip assembly and test manufacturing plant and the success of Samsung
and its recently launched a high technology complex in Thai Nguyen province with
total investment of 2 billion USD would
obviously improve the investment for R&D
for enterprises in Viet Nam.

State budget allocated
to investment
State budget allocated
to scientific research
State budget allocated
to recurrent expenditure

Figure 5: Decomposition of public
funding for public universities
Source: University Survey 2012,
calculation by authors

 e expect that this trend will continue further into the coming years. Our expectation is based on a number of grounds: (i) the high growth of the
W
economy would create more demand for higher qualified labor force, (ii) the government policy to encourage wider participation in higher education,
and (iii) Viet Namese culture that highly values higher education. Over the same period, demographic changes have resulted in a significant decline in
primary education enrolments (followed recently by slow growth) and a leveling off of lower and upper secondary enrolments, with both beginning to
decline after the peak cohort from primary education reached entry age for that level of education.
10 
Public institutions are established by the State (center or provinces) and receive funding for infrastructure, facilities and operational expenditures.
People-established institutions are funded by the communities for their infrastructure, facilities and operational expenditures. Private institutions are
funded by social, professional, economic organizations or individuals for their infrastructure, facilities and operational expenditures; legally, they are
for-profit enterprises and many are owned by firms.
9
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Table 6: Higher education sector in Viet Nam

1999–
2000
University
69
Public
52
Non Public
17
College
84
Public
79
Non Public
5
Total HEIs
153

2000–
2001
74
57
17
104
99
5
178

1999–
2000

2000–
2001

Student/pupil enrolment
2003
2005
2007
2009
2010
1,020,667
1,319,754 1,540,201
1,719,499
1,935,739
215,544
273,463
367,054
476,721
576,878
805,123
1,046,291 1,173,147
1,242,778
1,358,861
Higher Education Institutions in Viet Nam
2001– 2002– 2003– 2004– 2005– 2006– 2007–
2008–
2002
2003
2004
2005
2006
2007
2008
2009
77
81
87
93
104
139
140
146
60
64
68
71
79
109
100
101
17
17
19
22
25
30
40
45
114
121
127
137
151
183
206
223
108
115
119
130
142
166
182
194
6
6
8
7
9
17
24
29
191
202
214
230
255
322
346
369
Staff and qualification in higher education sector
2001– 2002– 2003– 2004– 2005– 2006– 2007– 2008–
2002
2003
2004
2005
2006
2007
2008
2009

30309

32205

35938 38608

39985 47646

48579

53518

56120

61190

70558

74573

7703

7843

10392

11215

11551

13677

14285

15381

17903

20183

24597

23622

22606

24362

25546

27393

28434

33969

34294

38137

38217

41007

45961

50951

Doctor
Master
University
and College
Others
degree

1.2
17.2

1.4
18.7

1.5
18.9

1.7
20.3

College (%)
1.6
1.8
21.7
22.5

2.1
24.0

1.4
23.9

1.4
27.1

1.7
28.7

2.7
27.9

2.5
31.8

77.7

77.6

76.9

74.4

74.1

73.0

71.4

71.5

69.6

67.8

66.0

63.2

3.9

2.7

2.8

3.6

2.6

2.7

2.6

3.3

1.9

1.8

3.4

2.5

Doctor
Master
University
and College
Others
degrees

19.4
24.2

18.3
27.1

18.8
29.7

19.3
30.4

University (%)
18.2
17.6
16.7
32.4
33.7
35.7

14.9
38.3

14.8
40.4

14.3
41.6

14.0
43.2

14.4
44.9

52.7

51.0

48.4

47.1

46.7

46.0

45.9

45.3

43.6

42.9

41.5

39.4

3.7

3.7

3.1

3.2

2.7

2.7

1.7

1.6

1.3

1.2

1.2

1.4

2000
893,754
173,912
719,842

Higher Education
College
University

Total
Lecturers
College
Lecturers
University
Lecturers

2011
2,162,106
726,219
1,435,887
2009–
2010
149
103
46
227
197
30
376

2010–
2011
163
113
50
223
193
30
386

2009–
2010

2010–
2011

Source: MOET 2012

evidence that the country’s education
system fails to provide employers with the
needed qualified personnel, and poorly
prepares students for the jobs they might
hope to have in the future. There are also
a number of problems within the higher
education sector. First, also according to
the WB report, Viet Nam’s higher education is still not a source of technical innovation as it is in upper or middle-income
countries. Second, the higher education
system is skewed toward a few disciplines
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(almost 50 per cent enrolled in economics, business and education; only 1–15 per
cent in science and technology). The situation is illustrated in Table 7 below which
provides data obtained from UNESCO on
the number of university graduates during the last few years and the breakdown
by specialization.
On the research side, the higher education system is not performing to expectation. According to the survey in 2012 by
the World Bank, as presented in Table 8

the research output of over 70 universities in Viet Nam is very worrying. This is
explained by the very poor funding for
research at universities as illustrated in
Figure 5 and Table 9.
Public research organizations
Until now, the public sector plays the
major role in the innovation system in
Viet Nam. These organizations were under the administration of line ministries
and specialized in areas such as natural

The Viet Nam national innovation system

Table 7: External efficiency: Skill mismatch — Graduates from HE institutions Viet Nam and other countries
Program
Enrolment in general programs
Enrolment in education
Enrolment in humanities and arts
Enrolment in social sciences, business and law
Enrolment in sciences
Enrolment in engineering, manufacturing and construction
Enrolment in agriculture
Enrolment in health and welfare
Enrolment in services
Enrolment in unspecified programs
Enrolment in all programs

Viet Nam
2010
3.3%
22.1%
3.9%
34.7%
0.0%
21.0%
7.1%
4.2%
3.9%
0.0%
100%

Singapore
2010
0%
3%
9%
37%
15%
28%
0%
6%
1%
0%
100%

Philippines
2004
0%
17%
3%
28%
12%
16%
3%
13%
1%
7%
100%

Malaysia
2009
0%
12%
3%
32%
14%
24%
1%
11%
3%
0%
100%
Source: UNESCO

Table 8: Result of research activities
Indicators
Articles in national journal

Total

2008

2009

2010

2011

2761

3631

4039

4070

Mean

37

49

55

55

Article in international journal

Total

492

642

648

661

Mean

7

9

9

9

Patents registered

Total

9

11

12

8

Mean

0

0

0

0

Total

3

8

3

3

Patents granted
Transferred technologies

Mean

0

0

0

0

Total

64

78

95

128

Mean
Technology contracts

Total
Mean

1

1

1

2

586

393

374

239

5

5

3

8

Source: University survey 2012, calculated by authors

Table 9: Adequacy for research
Absolutely
disagree

Fairly
disagree

Neither
agree
nor
disagree

Fairly
agree

Absolutely
agree

Insufficient time for research due to teaching activities

5.5

19.4

23.0

41.2

10.9

Insufficient facilities for research activities

1.8

10.4

26.8

49.4

11.6

Insufficient fund for research activities

0.6

7.2

16.9

51.8

23.5

Source: Lecturer Survey 2012, calculated by authors

sciences, social and cultural research, agriculture, and engineering. Unfortunate
feature is that these research institutions
have no or limited connection with the
polytechnic universities and isolated
from other innovation actors including
the private sector. Recently significant
change takes place with the participa-

tion of non-state actors in establishing
research organizations (Table 10). R&D
institutes operated by the private sector
and non-governmental organisations
now account for 48% of the total. A current challenge is that a large number
of public R&D institutes lack adequate
funding.

Conclusion
The Viet Nam’s National Innovation System
is in the making. With long-term commitment toward S&T activities, the government of Viet Nam seems to have put into
place the fundamentals of a comprehensive national innovation system. However,
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Table 10: Public sector research organizations
Sector

1995
Number
374
289
51
34
130
15
519

Public
Line ministries/agencies
Universities
State Owned Corporations
NGOs
Private
TOTAL

2000
(%)
72.06
5.68
9.82
6.56
25.04
2.89
100

2005

Number
517
342
120
55
311
25
873

(%)
60.61
4.09
14.06
6.46
35.64
2.86
100

Number
639
456
116
67
524
57
1220

(%)
52.4
37.3
9.11
5.49
43.1
4.5
100
Source: MOST

the Viet Nam NIS is still very much at the
early stage of development and faces
many weaknesses. Among other, the most
significant are:


Isolation of research institutions including universities from the productive sectors of the economy;



Within the productive sectors of the
economy, the linkages between the
more advanced (FDI) sectors with the
laggard (domestic SMEs) are weak;



There is a still favorable bias toward the
state sectors;



Higher education sector is not operating properly as the source of knowledge creation and transfer;



Inadequate level of coordination between the policies, especially incentives
for R&D for the business community; and



Insufficient coordination between S&T
policies at the national, regional, and
community levels.
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Appendix
Table A1: Internet users in 2010 as a percentage of population in selected ASEAN countries
2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

Indonesia

0.93

2.02

2.13

2.39

2.60

3.60

4.76

5.79

7.92

6.92

10.92

18.00

Malaysia

21.38

26.70

32.34

34.97

42.25

48.63

51.64

55.70

55.80

55.90

56.30

61.00

Philippines

1.98

2.52

4.33

4.86

5.24

5.40

5.74

5.97

6.22

9.00

25.00

29.00

Singapore

36.00

41.67

47.00

53.84

62.00

61.00

59.00

69.90

69.00

69.00

71.00

71.00

Thailand

3.69

5.56

7.53

9.30

10.68

15.03

17.16

20.03

18.20

20.10

22.40

23.70

Viet Nam

0.25

1.27

1.85

3.78

7.64

12.74

17.25

20.76

23.92

26.55

30.65

35.07

Source: International Telecommunications Union, UN
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Tech Events
Jul 25–27
Chennai
India

International Conference on Advanced
Nanomaterials and Emerging
Engineering Technologies 2013 (ICANMEET 2013)
Contact: Dr. T. Sasipraba Dean (Publications and
Conferences) Organizing Secretary ICANMEET-2013
Sathyabama University, Jeppiaar Nagar, Rajiv Gandhi Road,
Chennai-600 119, Tamilnadu, India.
Tel: +91-44-2450-3065; Fax: +91-44-2450-3814/2344
E-mail: info@icanmeet2013.com
Web: http://www.icanmeet2013.com

Aug 11–13
Cebu
Philippines

13th International Business Innovation and
Technology Management Roundtable Conference 2013
(IBITMRC 2013)
Contact: Conference Chair
E-mail: apbitms@ymail.com
Web: http://www.is4bitm.net

Aug 24–25
Singapore

Second International Conference on Biotechnology
and Food Engineering 2013 (ICBFE 2013)
Contact: Miss. Feng (CBEES Senior Editor)
Asia-Pacific Chemical, Biological & Environmental
Engineering Society
Tel: +86-28-86528465
E-mail: icbfe@cbees.org
Web: http://www.icbfe.org

Aug 25–28
Seoul
Republic
of Korea

International Conference on Advances in Energy
Research 2013 (ICAER 2013)
Contact: Secretariat ANBRE13
Dept. of Civil & Environmental Eng, KAIST,
Daejeon 305-701, Republic of Korea
Tel: +82-42-828-7995; Fax: +82-42-828-7997
E-mail: anbre13@kaist.ac.kr
Web: http://anbre.cti3.com

Sep 9–13
Sancheong
Republic
of Korea

Eighth International Congress on
Traditional Asian Medicine
Contact: James Flowers
E-mail: jflower6@jhmi.edu
Web: http:// www.iastam.org

14–15
New Delhi
India

Fourth International Conference on Nano
Science and Technology 2013 (ICNST 2013)
Contact: Ms. Yolanda Dong (IACSIT Editor, China)
E-mail: icnst@iacsit.org
Web: http://www.icnst.org

Sep 14–15
New Delhi
India

Third International Conference on Biotechnolgy
and Environment Management 2013 (ICBEM 2013)
Contact: Ms. Amelie Li (CBEES Senior Editor)
Asia-Pacific Chemical, Biological & Environmental
Engineering Society (APCBEES)
Tel: +86-28-86528465
E-mail: icbem@cbees.org
Web: http://www.icbem.org

Sep 6–20
Sancheong
Republic
of Korea

World Traditional Medicine EXPO
Contact: Organizing committee
Tel: +82-55-970-8600; Fax: +82-55-970-8659
Web: http://eng.tramedi-expo.or.kr

Sep 21–22
Phuket
Thailand

Third International Conference on Power
and Energy Engineering 2013 (ICPEE 2013)
Contact: Yama Fan (Conference Secretary)
Tel: +1-617-7166164
E-mail: icpee@sciei.org
Web: http://www.icpee.org

Sep 25–27
Shenzhen
China

Sixth China Medicinal Biotech Forum
Contact: Ms. Cindy Wang
East Wing, 11F, Dalian Ascendas IT Park,
No. 1 Hui Xian Yuan, Dalian Hi-tech Industrial Zone,
LN 116025, P. R. China
Tel: +86-411-84799609-814; Fax: +86-411-84795469
E-mail: cindy@cmbfcon.com
Web: http://www.medbioforum.org

Oct 19–20
Jeju
Republic
of Korea

Second International Conference on Nanostructures,
Nanomaterials and Nanoengineering
2013 (ICNNN 2013)
Contact: Jason Woo
Conference Secretary
Tel: +1-617-7166164
E-mail: icnnn@sciei.org
Web: http://www.icnnn.org

Oct 28–30
Kathmandu
Nepal

Fifth International Conference on
Power and Energy Systems
Contact: Conference Secretariat
International Conference on Power Systems,
Department of Electrical Engineering,
Institute of Engineering,
Anand Niketan, Pulchowk, Lalitpur, Nepal
E-mails: tamrakar_icps2013@ioe.edu.np, nrkarki@ioe.edu.np
Web: http://www.ee.iitb.ac.in/icps2013

Nov 4–6
Bangkok
Thailand

Second Conference on Sustainable Business and
Sustainable Development in Asia 2013 (COSA 2013)
Contact: COSA Secretariat
E-mail: cosa.secretariat@presdafoundation.org
Web: http://www.presdafoundation.org

Nov 27–29
Kathmandu
Nepal

International Conference on Climate Change, Water and
Disaster in Mountainous Areas Kathmandu,
Contact: Mr. Jagat K. Bhusal
Chairman, SOHAM Nepal
E-mails: bhusaljagat@yahoo.com, info@soham.org.np,
soham_npl@yahoo.com

Nov 28–30
Bandung
Indonesia

Second International Conference on Advanced
Material Engineering & Technology
2013 (ICAMET 2013)
Contact: ICAMET 2013 Secretariat
Center of Excellence Geopolymer & Green Technology
(CEGeoGTech), School of Materials Engineering,
Universiti Malaysia Perlis, P.O. Box 77,
d/a Pejabat Pos Besar,
01007 Kangar, Perlis, Malaysia
Tel: +604-9798928; Fax: +604-9798178
E-mail: icamet@unimap.edu.my
Web: http://www.icamet.unimap.edu.my

Dec 4–6
Chandigarh
India

International Conference on Sustainable
Development 2013 India
Contact: Conference secretariat
Ontario International Development Agency
287, Second Avenue South Sudbury,
Ontario, P3B 4H6, Canada
Tel: +1-705-561-7615; Fax: +1-705-566-2295
E-mail: oida@ontariointernational.org
Web: http://www.ontariointernational.org/India2013/
ICSD-India.htm

Dec 15–19
New Delhi
India

Asian Congress on Biotechnology 2013 (ACB 2013)
Contact: Shakeeb Kazmi (Director – PCO)
MCI Management India Pvt. Ltd.
406, Milennium Plaza, Tower A,
Sector 27, Gurgaon-122002, India
E-mail: shakeeb.kazmi@mci-group.com
Web: http://www.acb2013.in

Dec 16–17
Colombo
Sri Lanka

International Conference on Environment
and Energy 2013 (ICEE 2013)
Contact: Bhagya Prabodini
Conference Secretariat,
International Center for Research & Development (ICRD),
#858/6, Kaduwela Road,
Thalangama North, Sri Lanka.
Tel/Fax: +94-112-744306
E-mail: info@theicrd.org
Web: http://www.enviornment3000.com
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Start-up Venture Creation

Sources of finance

The Business Portal of India
http://www.business.gov.in

Long-term finance may be raised by the companies from the
following sources:

Capital market
Capital market denotes an arrangement whereby transactions
involving the procurement and supply of long-term funds take
place among individuals and various organizations. In the capital market, the companies raise funds by issuing shares and debentures of different types. When long-term capital is initially
raised by new companies or by existing companies by issuing
additional shares or debentures, the transactions are said to take
place in the market for new capital called ‘New Issue Market’.
But, buying and selling of shares and debentures already issued
by companies’ takes place in another type of market called ‘the
Stock market’.
Individuals and institutions which contribute to the share capital
of the company become its shareholders. They are also known as
members of the company. Before shares are issued, the directors of
the company have to decide on the following matters:
l

The amount of capital which is to be raised by issue of shares.

l

The types of shares which will be issued.

l

The time of issuing shares.

When a company decides to issue additional shares at any
time after its formation or after one year of the first allotment
of shares, it is required under law that such shares must be first
offered to the existing shareholders of the company. If the offer is declined by the existing shareholders, only then shares
can be issued to the public. Such an issue is called ‘rights issue’
and these shares are known as ‘right shares’. The Government
controls the issue of shares and debentures under the Capital
Issues (Control) Act, 1947.

as ‘Development Banks’. Besides the development banks, there
are several other institutions called ‘Investment Companies’ or
‘Investment Trusts’ which subscribe to the shares and debentures
offered to the public by companies. These include the Life Insurance Corporation of India (LIC); General Insurance Corporation of
India (GIC); Unit Trust of India (UTI) , etc.

Leasing companies
Manufacturing companies can secure long-term funds from
leasing companies. For this purpose a lease agreement is made
whereby plant, machinery and fixed assets may be purchased by
the leasing company and allowed to be used by the manufacturing concern for a specified period on payment of an annual rental.
At the end of the period, the manufacturing company may have
the option of purchasing the asset at a reduced price. The lease
rent includes an element of interest besides expenses and profits
of the leasing company.
Foreign sources
Funds can also be collected from foreign sources which usually
consist of the following:
l

Foreign Collaborators If approved by the Government
of India, the Indian companies may secure capital from
abroad through the subscription of foreign collaborator to
their share capital or by way of supply of technical knowledge, patents, drawings and designs of plants or supply
of machinery.

l

International Financial Institutions like World Bank and
International Finance Corporation (IFC) provide long-term
funds for the industrial development all over the world. The
World Bank grants loans only to the Governments of member countries or private enterprises with guarantee of the
concerned Government. IFC was set up to assist the private
undertakings without the guarantee of the member countries.
It also provides them risk capital.

l

Non-Resident Indians Persons of Indian origin and nationality living abroad are also permitted to subscribe to the shares
and debentures issued by the companies in India.

Special financial institutions
A large number of financial institutions have been established
in India for providing long-term financial assistance to industrial
enterprises. There are many all-India institutions like Industrial
Finance Corporation of India (IFCI); Industrial Credit and Investment Corporation of India (ICICI); Industrial Development Bank
of India(IDBI) , etc. At the State level, there are State Financial
Corporations (SFCs) and State Industrial Development Corporations (SIDCs). These national and state level institutions are known

Retained profits or reinvestment of profits
An important source of long-term finance for ongoing profitable companies is the amount of profit which is accumulated as
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 eneral reserve from year to year. To the extent profits are not
g
distributed as dividend to the shareholders, the retained amount
can be reinvested for expansion or diversification of business activities. Retained profit is an internal source of finance. Hence it
does not involve any cost of floatation which has to be incurred
to raise finance from external sources.
Short-Term Finance may be raised by the companies from the
following sources:

Trade credit
It is the credit which the firms get from its suppliers. It does not
make available the funds in cash, but it facilitates the purchase
of supplies without immediate payment. No interest is payable
on the trade credits. The period of trade credit depends upon the
nature of product, location of the customer, degree of competition in the market, financial resources of the suppliers and the
eagerness of suppliers to sell his stocks.

Installment credit
Firms may get credit from equipment suppliers. The supplier may
allow the purchase of equipment with payments extended over
a period of 12 months or more. Some portion of the cost price of
the asset is paid at the time of delivery and the balance is paid
in a number of installments. The supplier charges interest on the
installment credit which is included in the amount of installment.
The ownership of the equipment remains with the supplier until
all the installments have been paid by the buyer.

Customer advance
Manufacturers of goods may insist the customers to make a part
of the payment in advance, particularly in cases of special order or
big orders. The customer advance represents a part of the price of
the products that have been ordered by the customer and which
will be delivered at a later date.

Bank credit
Commercial Banks play an important role in financing the shortterm requirements of business concerns. They provide finance in
the following ways:
l

Loans When a bank makes an advance in lump sum, the
whole of which is withdrawn to cash immediately by the borrower who undertakes to repay it in one single installment, it
is called loan. The borrower is required to pay the interest on
the whole amount.

l

Cash credit It is the most popular method of financing by
commercial banks. When a borrower is allowed to borrow
up to a certain limit against the security of tangible assets or
guarantees, it is known as secured credit but if the cash credit
is not backed by any security, it is known as clean cash credit.
In case of clean cash credit the borrower gives a promissory
note which is signed by two or more sureties. The borrower
has to pay interest only on the amount actually utilized.

l

Overdrafts Under this, the commercial bank allows its customer to overdraw his current account so that it shows the
debit balance. The customer is charged interest on the account
actually overdrawn and not on the limit sanctioned.

l

Discounting of bills Commercial banks finance the business concern by discounting their credit instruments like bills
of exchange, promissory notes and ‘hundies’. These documents are discounted by the bank at a price lower than their
face value.

Accounts receivable financing
Under it, the accounts receivable of a business concern are purchased by a financing company or money is advanced on security
of accounts receivable. The finance companies usually make advances up to 60 per cent of the value of the accounts receivable
pledged. The debtors of the business concern make payment to
it which in turn forwards to the finance company.

Low Emissions Asian Development Program
The Low Emissions Asian Development (LEAD) is a program of the USAID Regional Development Mission for Asia (USAID/RDMA)
implemented by ICF International with a team of partners that bring additional expertise and experience in low emission development
strategies (LEDS), greenhouse gas (GHG) inventories and accounting, and carbon markets.
LEAD is one of a portfolio of programs that USAID/RDMA in Bangkok, Thailand supports across the Asia-Pacific region to address
climate change. USAID/RDMA supports activities across the region that addresses regional developmental and environmental priorities
and provides targeted assistance in selected countries that do not already have a permanent USAID presence. USAID/RDMA’s Regional
Environment Office (REO) manages the LEAD program and directs program coordination with other relevant USAID operating units
and U.S. Government (USG) agencies. In Asia, USAID/RDMA programs address a range of problems that cross national boundaries,
such as human and wildlife trafficking, HIV/AIDS and infectious diseases, global climate change, natural resources conservation, food
security, and trade. Under the LEDS Global Partnership, USAID/RDMA leads the Asia Regional Partnership which aims to facilitate
regional collaboration among donors, governments, and other stakeholders to promote LEDS across Asia.
For more information, contact:
Low Emissions Asian Development Program
ICF International (USAID Contractor), All Seasons Place, 87 Wireless Road
M Thai Tower, 9th Fl., Bangkok 10330 Thailand
Tel: +66-2-655-8311/2
Web: http://lowemissionsasia.org
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Ruben Anlacan, Jr., BusinessCoach, Inc., Philippines
http://www.businesscoachphil.com

If you have almost unlimited cash or assets, or plan on staying
in your day job, this article may not be applicable to you. But if
you belong to the more than 99 per cent of the population who
have lesser means and aspire to be a full-time entrepreneur, then
what you read here may be beneficial if you are planning to start
a business for the first time.
Before embarking on a perilous but potentially rewarding
venture, it is of prime importance to first study your financial situation and know how to brace yourself for the coming
challenges.
l

l

l

l

Determine your appetite for risk. No matter how prepared
or capable you are, there is no guarantee that your business
will succeed. Still, this is not an all or nothing situation. Some
businesses are riskier than others. Most critical is to know in
advance how much you are prepared to lose. This is especially
true if you have dependents.
Convert your risky investments to cash. Running a business
is risky enough without the added exposure to other risks.
Cash may have the lowest return but it is the most useful asset in an emergency. While some assets are almost as liquid as
cash, there are major differences. Foremost is the possibility
that their value will be greatly reduced due to various reasons
like an economic crisis. Many people treat shares of stocks like
cash because they are easily liquidated. You may be counting
on a million pesos worth of shares as your emergency buffer
but a stock market crash or bad stock picks may cut their value
in half.
Set up credit lines. See if you can secure a standby credit
line from a bank. Even if you do not yet need the funds now,
there is always the chance that your business may need cash
in future. It takes time to obtain loans from banks and while
other lenders are usually faster in approving loans, it is almost
certain that the interest rates would be higher.
Get adequate life and health insurance. Insurance is
one of the benefits that you forego when you pursue
self-employment. Due to this, it is prudent to get sufficient
coverage on your own. Make sure the insurance coverage is
sufficient for your needs.

l

Create a budget that will accommodate your entrepreneurial status. This is critical. Budget to spend, at most, only
half of your profits if this is possible. You can afford to spend a
higher percentage of your salary because it is likely to remain
the same month after month. The major difference between
a job and a business is the unpredictability of cash flows. Business profits are highly unpredictable. Due to this nature, a
larger portion of income must be saved to offset future losses
or reductions in profit.

l

Match the term of your loans to your needs. For financing
needs that are more than one year, it would be appropriate to
get a loan whose repayment is, at least, as long as when you
would be able to pay it. This would minimize the risk of cash
flow problems that will occur if you are unable to get a new
loan.

l

Start small. Even if you have enough capital to start large, it is
usually best to start at a smaller scale. There is a steep learning
curve in launching any business even if you are quite familiar
with the industry. Being an employee or even a manager of
a business is a far different experience from being its owner.
Going full blast at once may bring about overwhelming problems. Besides this, most businesses need far more capital than
expected. Try to find the smallest scale where it is still possible
to make a profit.

l

Have a reserve fund. It is a fact of life that despite all your
efforts, your business may not do well initially. In this situation, many people would consider going back to the job
market. However, this may be difficult for those already of a
certain age. Also, by now, you probably would have learned
more about your current business than any college course
could teach you. It would be a wise move to have a reserve
fund programmed to carry over your operations through
temporary hardships.

Becoming an entrepreneur requires an overhaul of your financial outlook. You must be prepared to manage your finances
more prudently as you only have yourself to rely on. Success in
business relies less on your gut instincts and more on careful
planning.
Originally published by the Manila Bulletin, C-4, Sunday, March
3rd, 2013.
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Supreme court sets precedent
on royalties
Thanasak Chanyapoon and Piphob Veraphong, Law Alliance, Thailand
http://www.lawalliance.co.th
Taxpayers and the Revenue Department have been locked in
endless disputes over the nature of fees paid to offshore service
providers. Should such fees be classified as “royalties” or “service
fees” under an agreement for avoidance of double taxation, more
commonly known as a tax treaty?
If any fee is regarded as a “royalty”, it continues to be subject to
15% withholding tax without regard to the application of a tax
treaty (a reduced tax rate of 5%, 8% or 10% may be available
under some treaties). Yet, if the service fee is regarded as “business
profit”, it will be eligible for withholding tax exemption in Thailand,
provided the foreign company has no “permanent establishment”
in the country.
As the interpretation of this matter could give rise to 15% withholding tax, the term “royalty” needs to be considered carefully.
Basically, it includes “consideration for information concerning
industrial, commercial and scientific information”, but most
assessment officers broaden the interpretation. Their view is
that if, in the relevant service agreement, the foreign company
represented that “it has expertise or experience and it is qualified
to provide certain technical services” to the Thai company, they
would treat it as “information concerning industrial, commercial
or scientific experience” and the fee would be considered a “royalty” for withholding tax purposes.
Taxpayers are likely to argue that such an interpretation is erroneous and contrary to the OECD commentary that guides interpretations. In reality, there is no good reason for a taxpayer to enter
into a contract with a foreign contractor who lacks experience or
expertise or who is not qualified to perform work.
In an extreme case, if a foreign company enters into a licensing
agreement to grant the right to use intellectual property to a Thai
company and, at the same time, enters into an offshore service
agreement to provide the same party with certain services not
related to the use of such intellectual property (i.e., management
and administration), tax authorities will not hesitate to consider
the fees under both agreements as royalties and impose 15% tax.
This raises an issue as to the legal basis and tax policy that would
require a foreign company acting as a licensor and, at the same
time, providing general services, to pay such withholding tax.
This very unusual perception has been haunting Thai taxpayers
for a long time. To avoid unnecessary disputes with the taxman,
the use of two separate foreign companies and two separate
agreements is normally advisable, which in turn creates unnecessary contractual complications. In any case, the Revenue Department usually assumes that anyone taking this approach is trying
to avoid tax and will attack the arrangement.
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It is also unfortunate that in some cases, judicial review tends
to sympathize with the government and the primacy of tax
collection, instead of adopting a neutral interpretation of the
royalty definition and tax treaty principles. This has occurred
even when tax authorities have failed to exercise due effort to
prove such tax avoidance attempts and the genuine nature of
such general services.
In a notable case that was finally resolved last month, a reputable
Thai company entered into an intellectual property agreement,
e.g., use of trademark, and an offshore service agreement with
a Dutch company, which did not come to perform services in
Thailand. The payments were divided into two portions: a fixed
amount and a variable fee, based upon the gross revenue.
As the Thai company was obligated to pay the fixed fee even
though it did not obtain any service in that relevant month, the
fixed fee was regarded as a royalty for withholding tax purposes
while the tax authorities agreed to apply the business profit treatment to the variable fee.
The Thai company strongly argued that the assessment was
not correct as it was impossible, for the same services, that one
payment was regarded as a business profit while the other was
regarded as royalty.
Surprisingly, the Taxation Court ruled in favor of the Revenue
Department based on the personal view of the assessment officer
and ignored evidence and proofs presented by the Thai company
on the general nature of services. The case was under consideration
by the Supreme Court for more than seven years. The Supreme
Court reversed the tax court’s decision last month and, significantly,
set out one good precedent under the tax treaty principle. That is:
“ ... [A] royalty, being consideration for information concerning
industrial, commercial or scientific experience, must be for proprietary information or expertise of the grantor. That said, the
grantor who is the owner must have proprietary right over the
information so granted. It is widely accepted that a royalty is not
service fee, but consideration for the right to use or for the transfer
of intellectual property; for example, licensing of copyright or a
patent or trademark or service mark.
“Unlike a royalty, a professional service fee is consideration for an
application of knowledge, expertise, or experience to create work
or production for an employer. For example, an engineer applies
his knowledge or expertise and experience to design a factory for
his employer. Therefore, if it can be proven that all services are not
related to any transfer of technology or expertise or experience,
it is regarded as ‘business profit’ eligible for withholding tax
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Technology Transfer
and for respecting the principle of the tax treaties that Thailand
has entered into with around 55 countries so far.

Interestingly, the Supreme Court also stated that “it was personal
view of the assessment officer and such interpretation (remark:
different tax treatments for the fixed fees and the variable fees)
for tax collection under the same agreement is groundless under
the law or under the tax treaty”.

From now on, the tax authorities should carefully study the tax
treaty guidelines and the Supreme Court’s judgment and start
to accept more accurate interpretations in the same way that a
prudent nation is supposed to.

We are thankful for the Supreme Court’s judgment in setting out
perhaps the clearest interpretation on the “royalty” definition ever,

Source: http://www.bangkokpost.com/business/news/344550/
supreme-court-sets-precedent-on-royalties

________________________________________

Publications from WIPO
WIPO Handbook on Industrial Property Information and Documentation
This online Handbook on Industrial Property Information and Documentation is the authoritative source of the World
Intellectual Property Organization (WIPO) Standards, Recommendations and Guidelines in the field of industrial property information and documentation. It also provides information on various matters concerning patent, trademark and
industrial design documentation. The Handbook is a valuable aid to industrial property offices in establishing or modernizing their information and publication systems. It helps industrial property offices and other users to keep pace with,
and put into implementation, developments in information technologies that apply to the exchange, dissemination and
sharing of industrial property information, as well as for the retrieval of the technological information contained in patent
documents and, to a certain extent, the legal information contained in industrial property documents in general. The
Handbook is an important tool for both the novice and the more experienced industrial property information user. The
various Standards, Recommendations and Guidelines reproduced in this Handbook have been drafted with the help of
groups of experts from many countries in meetings organized by WIPO and are the result of international cooperation
in the field of industrial property. The contribution of these experts to the development of industrial property information
is gratefully acknowledged.
Guide to Technology Databases
The Guide is a detailed technical paper which is aimed at industrial property office examiners and users in general
to assist them in identifying the correct database and using the possible functionalities and tools offered by specific
databases. Therefore, the current Guide examines a selection of commercial and non-commercial database services
considered representative of the broader population of existing services in order to illustrate types and combinations of
features available through these services.
Inventing the Future — An Introduction to Patents for Small and Medium-sized Enterprises
This Guide focuses on patents, a key tool to enhance a company’s ability to draw maximum benefit from new and innovative ideas and technological capabilities. The management of knowledge resources, especially new ideas and
concepts, is essential to the ability of any enterprise, to change, adapt, and seize new opportunities as it competes in a
fast-changing business environment. In the knowledge economy of today, the patent strategy of an innovative enterprise
should be a key factor in its business strategy. This guide explains in a simple and practical way the business benefits of
the patent system for all types of enterprises. The guide also provides practical information intended to help readers to
understand the basics and to be able to ask the right questions while consulting an expert on patent matters.
For more information contact:
World Intellectual Property Organization
34, chemin des Colombettes
P.O. Box 18
CH-1211 Geneva 20
Switzerland
Tel: +41-22-338-91-11
Fax: +41-22-733-54-28
Web: http://www.wipo.int
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The intricacies of Thai
patent licenses
Joel Loo Sean Ee, McWalden & Bailey, Thailand
Not as widely discussed as its Trademark counterpart, the
intricacies of Patent Licensing Agreements (Patent Licenses) in
Thailand has not often been brought to light: where in fact the
many ‘dos and don’ts’ that are more volatile could easily snare an
unwary proprietor.
Fundamentally, Patent Licenses have to be in writing and submitted with the Department of Intellectual Property (DIP), a Provincial Commercial Office or Government Office as prescribed by
the Director-General of the DIP (Director-General). This recordal
is necessary.
Section 41 of the Thai Patent Act provides that the Patent License
must comply with the requirements and procedures prescribed
by the Ministerial Regulations. This read with Section 152 of the
Civil and Commercial Code renders Patent Licenses that are in
contravention of these fundamental rules, void.
Slightly distinct from Trademark Licensing Agreements, it has to
be borne in mind that delicate care and much emphasis has been
placed in regulating the exclusivity of Patent rights, especially as
regards to monopolization and mala fide distribution of those
rights. In tandem, wider, encompassing powers have been given
to the DIP and its Director-General.
This is incorporated vide stipulations such as Sections 39, 41 and
55 of the Thai Patent Act whereby the Director-General has the
discretion whether to refuse or accept recordal of the License,
or even request the Board of Patents to cancel the Patent itself
where the Patent License is not in accordance with Section 41.
This wide provision, together with the Director-General’s discretion in granting compulsory licenses to replace Patent Licenses
such as that provided in Section 45 and 46: in effect imposes
a requirement of ‘reasonableness’ for a Patent License to be
registrable.
Especial care thus has to be taken with the drafting of Patent
Licenses. There are many Patentee/Licensor-preferential clauses
that could completely negate the Patent License in its entirety if
it were incorporated. In these respect, for instance, the Ministerial
Regulation No. 25 (1999) was introduced in view of preventing
contractual oppression by the party with more bargaining power.
This Regulation sets out a number of terms restricted from Patent Licenses, examples of such are Clause 3(1) which prohibits/
regulates clauses restricting the acquisition of materials to be
used in production by the licensee from the patentee or a distributor designated by the licensor, Clause 3(7) which prohibits
clauses restricting licensees from exporting products for sale or
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distribution overseas or requiring permission from the licensor
to carry out the same and Clause 3(10) which prohibits clauses
which allow the licensor to regulate the selling price or market of
the manufactured products.
Put simply, ‘tying arrangements’ and terms tending overtly to the
licensor are generally prohibited from Patent License Agreements.
Moreover, Section 39(1) of the Patent Act strictly disallows the
imposition of any condition, restriction or any royalty term which
is unjustifiably anti-competitive.
Further, other Statutory Provisions like the Thai Unfair Contract
Terms Act 1997, Trade Competition Act 1999, Civil & Commercial
Code and Revenue Code 1938 all have considerable determination of Thai Patent Licenses. These ‘other’ provisions have to be
treated with caution as they are potentially novel from other
jurisdictions for instance the great discretion given to the Courts
in determining what is ‘unfair’in the Unfair Contract Terms Act and
the Trade Competition Act which provide a notably broad and
restrictive anti-competitive threshold that the terms of Patent
Licenses have to be adherent.
In respect of litigation, although it may seem certain that the
licensor’s right to sue in infringement proceedings would naturally vest in the licensee: this aspect of Patent Licensing still remains a lacuna. The Central Intellectual Property and International
Trade Court (CIPITC) had in the case of Phuket Cement Sale Co.,
Ltd v Noppawong Construction Co., Ltd and Co. opined that the
licensor had no locus standi to bring the action because the Patent License only expressly authorized use of the Patent rights
while omitting to grant clear authority to the licensee to take
legal action on the licensor’s behalf.
It is clear that to achieve the intended derivation of rights, a properly calculated, well drawn Patent License covering all bases is
essential while relentlessly guarding against the ‘dont’s’.
What more now in light of Thailand’s increasing worry of unfair
monopolization of Patent IPRs, ensuing in wide compulsory
license powers to bestowed upon the DIP: it is a fair estimation
that the Thai Patent Office and relevant authorities will be particularly wary of Patent Licenses in general and be extra vigilant
in ensuring that the threshold for compliance is high.
Patentees that have vision of licensing in Thailand have to be
aware of the various intricacies of Thai Patent Licensing and
ensure that much thought has been invested in the License
Agreement itself.
Source: http://www.bangkoklegal.wordpress.com
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Ministry of Science, Technology and Innovation, Malaysia
http://www.mosti.gov.my

TechnoFund is a grant scheme which aims to stimulate the growth
and successful innovation of Malaysian enterprises by increasing
the level of R&D and its commercialization. The scheme provides
funding for technology development, up to pre-commercialization
stage, with the commercial potential to create new businesses and
generate economic wealth for the nation.

Objectives


To undertake the development of new or cutting edge technologies or further develop/value add existing technologies/
products in specific areas for the creation of new businesses
and generation of economic wealth for Malaysia.



To undertake market driven R&D towards commercialization
of R&D outputs.



To encourage institutions, local companies and inventors to
capitalize their intellectual work through intellectual property
(IP) registration.



To stimulate the growth and increase capability and capacity
of Malaysian technology-based enterprises, Malaysian
Government Research Institutes (GRI) and Institutions of
Higher Learning (IHL) through both local and international
collaborations.



1.	Projects under the scope, responsibility or portfolio of
certain Ministry, Department or Agency other than MOSTI.
2.	Applications from Research Institutes with internal research
funding such as CESS Fund.

Scope of funding
The pre-commercialization (TechnoFund) will cover the following:


Acquisition of technology (foreign and/or local). Applicants
should provide the acquisition agreement or if such an agreement is not in place, applicants shall provide details of the
technology to be acquired.



The up-scaling of laboratory-scale prototype or the development of commercial ready prototype.



Pre-clinical testing/clinical testing/field trials.

The funding can be used for the following:


Pilot plant/prototype — equipment and supporting infrastructure which is directly related to the pilot plant.



IP Preparation and Registration in Malaysia only (excluding
maintenance) — existing and new IP.



Market testing/assessment and/or evaluation.



Regulatory and standards compliance.

Applicant or collaborator under the small and medium company category must have minimum paid up capital in cash of
MYR 10,000.00. However, start-up companies are exempted
from this stipulation but must provide justification and supporting documents on the ability to sustain itself;



Expenditure for services (consultancy/ testing) not exceeding
20% of project cost.



Contract expenditure applicable to IHLs and GRIs only
(research assistant).



Raw materials/consumables.

None of the company directors or project team members have
been convicted of any fraudulent activities or the company
been declared bankrupt, under liquidation or placed under
receivership;



Technology/IP acquisition (if applicable).

Eligibility criteria












The following are not eligible for funding under the PreCommercialization Fund (TechnoFund):

All categories of companies must have a minimum of 51%
equity held by Malaysians;

The funding cannot be used for the following:


The proposed project must contain elements of technological
innovation leading to commercialization of innovative products, processes and services;

Purchase or rental of capital assets such as building, vehicles
and furniture.



The proposed project should be in the precommercialization
stage with established Proof of Concept (POC);

Construction of infrastructure which is not directly related to
the pilot plant.



Utilities.



Traveling costs.



Salary or allowances of any personnel (except as stated for
IHLs and GRIs).



Collateral or loan for any purpose.

The project leader and team members must be competent
to undertake the proposed project. The resume and supporting documents of the project leader and each project team
member must also be submitted;
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Venture capital for MSMEs
Small Industries Development Bank of India (SIDBI), India
http://www.smallb.in

Venture Capital is emerging as an important source of finance for
small and medium-sized firms, especially for starting the business and business expansion. An entrepreneur usually starts the
business with his own funds, and those borrowed from banks. It
is during expansion that they find it difficult to raise funds. SMEs
have traditionally been dependent on Bank finance for expansion
and working capital requirements. However, in the recent past,
bankers have curtailed lending to SMEs due to the greater risk of
non-performing assets (NPAs) in a downturn. Thus, even though
many SMEs have profitable projects and expansion plans, they
find it difficult to get finance for their projects, as bankers may
not be willing to fund high risk projects.
In order to provide financial support to such entrepreneurial talent and business skills, the concept of venture capital
emerged. Venture capital is a means of equity financing for
rapidly growing private companies. Finance may be required
for the start-up, expansion or purchase of a company. Venture
capitalists comprise of professionals in various fields. They
provide funds (known as Venture Capital Fund) to these firms
after carefully scrutinizing the projects. Their main aim is to
earn higher returns on their investments, but their methods are
different from the traditional moneylenders. They take active
part in the management of the company as well as provide
the expertise and qualities of a good bankers, technologists,
planners and managers.

Venture capital for MSMEs in India
Traditionally, Venture Capitalists in India have shied from the
MSME sector. The non-corporate structure and small size of
majority of MSMEs in India makes the Venture Capitalists and
Private Equity Players reluctant to investing in them due to higher
transaction costs and difficulties in exits out of such investments.
However, the VC scenario in India is rapidly changing. Alternative
funding like VC is picking up in the India, including in the MSME
sector. Moreover, the VCs are expanding their reach into areas
besides the traditional VC sectors like Information Technology
(IT); nowadays interest in sectors like clean energy, healthcare,
pharmaceuticals, retail, media, etc., is also growing.
In recent years, the government controlled financial institutions
have initiated positive and progressive measures to provide
MSMEs access to funds at a reasonable and affordable costs
and without any usual hurdles. Venture capital funding institutions have been floated to induct fund at low cost, share the risk
and to provide management and technology upgradation support to these enterprises. Government-funded schemes exist at
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both the national and the state levels. They tend to be relatively
small — they typically do not exceed USD 5 million.
The Small Industries Development Bank of India (SIDBI) is the
main public financial institution involved in VC funding operations. SIDBI operates through wholly owned subsidiary, SIDBI
Venture Capital Limited (SVCL). It co-finances state-level funds,
and sometimes co-invests with private sector VCs on a case-bycase basis.
Since 2006, some new VCs are also operating at the SME level,
such as Helion Venture Partners, Erasmic Venture Fund (Accel
India Venture Fund), SeedFund, and Upstream Ventures. While
technology remains the most sought after investment fields,
interest has been shifting from internet companies to other
types of operations — especially ICT enabled services and biotechnology.
A few VCs also operate at the early-stage, including Erasmic Venture Fund, Seed Fund, InfinityVenture, IFI sponsored facilities such
as Swiss Tech VCF, and the government schemes such as SIDBI VC
and Gujarat VF. Early stage VCs seek smaller deals, typically in the
USD 1–3 million range. However, they rarely go below the half million dollar mark, where there is a strong appetite for financing, but
very few opportunities. Possible sources of smaller investments
are represented by local public-sector facilities, business angels,
business incubators funds, and isolated cases of seed VCFs, such
as the microventure schemes like Aavishkaar India Micro Venture
Capital Fund (AIMVCF).

Benefits of VC over other funding methods
Venture capital has a number of advantages over other forms
of finance:
l

It injects long term equity finance which provides a solid capital base for future growth.

l

The venture capitalist is a business partner, sharing both the
risks and rewards. Venture capitalists are rewarded by business
success and the capital gain.

l

The venture capitalist is able to provide practical advice and
assistance to the company based on past experience with
other companies which were in similar situations.

l

The venture capitalist also has a network of contacts in
many areas that can add value to the company, such as in
recruiting key personnel, providing contacts in international
markets, introductions to strategic partners, and if needed
co-investments with other venture capital firms when additional rounds of financing are required.

Managing Innovation
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Dr. Kevin C. Stark, NineSigma
http://www.ninesigma.com

Open innovation does not entail the creation of a massive business concept. Instead, it is the transformation of an internal
culture, and the development of a process to encourage and
promote innovation from every available source.

to lead the effort, and identify experts and potential development partners who can help with ideation.
Remember that messaging in the RFP requires great care and
precision; it is important to “get to the root”of your challenge to
find the best partners, who may be from unrelated industries.

Rome, as the old saying goes, wasn’t built in a day. Likewise,
open innovation is not something you can achieve overnight.
It is not a single event, but a process and a culture that must
grow over time.
Rome did not build itself, either, and similarly, open innovation
won’t just happen. It takes work, commitment and patience to
cultivate an effective program. It is a major initiative requiring
focus, investment, and time.

Innovation partners can be particularly helpful with this messaging process.


Develop a strategy that facilitates the open discussions and
collaboration that will enable your company to move forward
and collaborate with outsiders.

But the rewards are great. Open innovation takes a company
beyond its own R&D capabilities. Through this strategy, a company
reaches out to access innovation resources that expand internal
capabilities and become an asset for the company.
The strategy focuses on outcomes rather than on sources. In
today’s rapidly evolving business environment, the companies
that can adapt and innovate quickly will be successful.

At the same time, your policies must describe upfront, and in
a clear way, “who owns what.”


Your company can be one of them, relying on open innovation
to keep it on the cutting edge of its industry and accelerate the
development and rollout of new products. Here are 10 steps
that companies should follow to create and cultivate a successful open-innovation program.








Define the company’s core competencies. What knowledge,
expertise and technology are unique to your organization? In
what areas do you lead your industry (and in what areas do
you lag)? Knowing the answers to these questions, makes it
easier to be honest about where you do not have expertise,
and therefore, can benefit from external innovation.
Initiate scouting. The fastest way to realize impact from
open innovation is to scout for new partners and technologies against the identified needs.
This can be through a formal request-for-proposals (RFP) process, or through more informal outreach. Build a scouting team

Broaden your outreach to additional stakeholders. For
instance, many companies actively engage customers to
identify and define their next products (such as Hallmark
Cards’ use of contests to enable consumers to create new
greeting cards). Others leverage their internal “brain trust” to
tap into knowledge and expertise that may be hidden across
the organization.
For example, AkzoNobel, a Netherlands-based Global 500
leader in coatings and specialty chemicals, developed a
company-wide networked innovation program to help drive
strategic innovation across its business units. By issuing
internal, cross-business searches, they are able to uncover
new solutions and pools of talent not previously considered.

Create a needs list. This is a process that should involve senior innovation leadership, research and product-development
leaders, as well as people from the business units.
Together, they should create a prioritized list of critical strategic
and business needs that can become the starting point to
initiate the search for new innovations.

Develop an IP strategy. Companies’ standard policies related
to intellectual property need to be modified to encourage
open innovation.

Let everyone know that the company is “open” to innovation. Keep every suggestion alive, both from internal and
external sources. Being open to any idea from any source can
pay off in surprising ways.
Examples of open-innovation portals to encourage new
partnerships with external technology providers abound
from companies in food and beverage (Innovate with
Kraft), consumer products (Unilever Working with Us) and
automotive (Johnson Controls).



Transform existing relationships. Turn the tables on conventional thinking and engage your suppliers and vendors,
elevating them to strategic partners. Put agreements in place
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that guarantee confidentiality in the open exchange of ideas
and be open to sharing long-term goals.
Your suppliers are on the front lines of where their industry is
headed. Move discussions out of the backroom and work on
building more strategic, trusted relationships.


Build a knowledge base. This happens typically in Year Two
of a company’s push to open innovation and shows why it is
a long-term process. You cannot do this at the beginning.
Create a repository of best practices and see what kind of
metrics you can develop to measure progress. Create mentors in the organization based on who has been able to
achieve a track record of success. This is also part of transforming the corporate culture that simply takes time and
experience.



Collaborate with peer organizations. Be the company
to articulate the big challenges your industry is facing and
be willing to take a leadership role in addressing those
challenges.

Executed correctly, this is an opportunity to work with competitors and deal with industry-wide issues like regulations,
safety, and sustainability.


Create accountability. This should be a positive, incentivizing
part of the program. Celebrate and showcase successful outcomes from collaborative innovation projects. Highlight them
as big things, and celebrate individual and team achievements.
You need to demonstrate that the company highly values this
collaboration, both internally and externally.

Open innovation does not entail the creation of a massive business concept. Instead, it is the transformation of an internal
culture, and the development of a process to encourage and
promote innovation from every available source.
As such, it is within the reach of any company — large or small —
willing to make the commitment to work at it and join the ranks
of innovative companies leading in today’s global marketplace.
Source: http://www.industryweek.com/companies-ampexecutives/10-steps-creating-open-innovation-culture

Program for Biosafety Systems
The Program for Biosafety Systems (PBS) supports partner countries in Africa and Asia in the responsible
development and use of biotechnology. Managed by the International Food Policy Research Institute (IFPRI),
PBS works with countries interested in using biotechnology to enhance agricultural innovation. PBS works
with stakeholders to develop and implement science-based, functional biosafety systems that ultimately:
Expand producer choice, inspire consumer confidence, facilitate trade, and promote agricultural R&D.
PBS supports the development of effective biosafety systems through an integrated package of assistance,
including:
• Sustained, on-the-ground support
• A practical, product-focused approach
• Science-based regulatory services
• Independent policy research by IFPRI that informs decision-makers
• Unique methods to design stakeholder outreach and communication strategies
• Legal analysis and advice
PBS, which has already provided services to 10 countries, has demonstrated a record of achievement and
progress in the development of workable regulatory systems.
For more information, contact:
Program for Biosafety Systems
Environment, Production and Technology Division
International Food Policy Research Institute
2033 K Street, NW
Washington, DC 20006-1002, USA
Tel: +1-202-862-5600
Fax: +1-202-467-4439
E-mail: ifpri-pbs@cgiar.org
Web: http://pbs.ifpri.info
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National Innovation Agency (NIA), Thailand
http://www.nia.or.th

“Innovation” is the ability to use knowledge, creativity, and experience in technology or management to develop new products,
processes or services to cater to the market’s need, and to increase
economic values that will be beneficial to the country’s economy
and society.
The emergence of the “creative economy” concept in recent years
is closely linked to innovation. In essence, a creative economy
is deeply anchored in continuous innovation, wherein not only
technological advancements, but also business and social factors provide a foundation for such development. In many cases,
economic and social considerations, such as market demands,
commercial feasibility and values, cultures and life styles, play
even larger roles in shaping successful innovation than the technology itself.
Thus, innovation could be viewed as a process by which a new
insight of existing resources and/or industries can be achieved
through strategic deliberation and application of relevant technology, business and social considerations. While innovation
originates from creativity and entrepreneurship, its actual implementation is premised upon fundamental business factors such
as effective business strategy, promising market demands and
rising trends, quality of management and intellectual property.
Without these factors in place, the risk of failure could be severe,
notwithstanding the availability of a suitable technology for the
development of such innovation.
Therefore, the National Innovation Agency (NIA) has established
three strategies aiming to build an effective “National Innovation
Ecosystem”.

Upgrading innovation capability
NIA strives to foster awareness and recognition of the importance
of innovation to the national economy and provides capacitybuilding supports for the development of an effective National
Innovation Ecosystem. To accelerate innovation capacity, NIA has
established two key development programmes as follows:
Strategic innovation programme
The direction of strategic innovation programme is based on the
concept of “think outside the box” by analyzing the technological situation at global level, prediction of trends, strong points,
challenges and possible futures for Thailand. The objective of this
programme is to build a national infrastructure to support the
production capacity of Thailand’s new-wave industry. Considering Thailand’s strength in agricultural industry, NIA has set up two

areas of strategic innovation programmes: Bioplastics Industry and
Organic Agriculture Business.
Sectoral-industry innovation programme
In the Sectoral Innovation Programme, NIA has established three
areas: Bio-Business, Eco-Industry and Design and Solutions, which
hopes to drive sectoral growth in knowledge-based industries,
clusters or entire industrial sectors, thereby expanding the national productivity base.
1. Bio-Business: To enhance competence in bio-businesses,
the main focus is on promoting the development of innovative technologies and commercialization of high valueadded products in various areas, which help in promoting
the development of innovative technologies and commercialization of high value-added products in bio-business.
Three platforms which we focus on include:
(a) Functional Food Platform
(b) Food Safety Total Solutions Platform
(c) Medical Tourism Platform
2. Eco-Industry We emphasize on the advanced eco-friendly
technologies to recognize the rising environmental problems especially the climate change. NIA emphasizes the
development of alternative energy sources, diversification and renewable sources such as biogas and biomass.
Recognizing rising environmental problems also calls for
innovation in green technologies such as biodegradable
plastics and waste management, especially in dealing with
garbage, including new ways of reducing and separating
garbage as well as recycling of glass, paper, plastic and steel.
Two areas which we focus on include:
(a) Clean Industry Platform
(b) Eco-Products Platform
3. Design and Solutions Combining different areas of knowledge to develop an innovation into a viable commercial
product requires design and solutions. Design involves the
combination of technology, culture, and management to
create higher-value products. With the focus on encouraging product creativity, we emphasize on the following
three platforms:
(a) Agri-Solutions Platform
(b) Logistics Platform
(c) Biomedical Industry Platform
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Promoting innovation culture
NIA places great emphasis on promoting innovation culture and
creating awareness of innovation at all levels of Thai society. NIA
employed various means to create an environment conducive to
innovation and learning including the following activities:
Innovation management course for executives (IMEs)
The main goal is to develop new management skills, improve
vision and business skills, and facilitate the application of innovation and new technologies in individual businesses of participants
based on using technology to create new products, processes or
services. The course also explains how entrepreneurs may access
these resources to benefit their own businesses. This course will
help SMEs innovate successfully through accessing R&D support
for new ideas, and government institutional and financial support services.
Innovation management school (IMS)
This is a Master’s Programme in Business Administration (MBA)
initiated by NIA in cooperation with several universities. The program was specifically designed to produce qualified Chief Innovation Officers (CIOs) and innovation managers with advanced
skills in business management of innovation. Graduates will be
well equipped to incorporate innovation into a business strategy
and more capable of responding to rapid critical changes in a
creative way.
The father of Thai innovation and national innovation day
On June 20, 2006 the Cabinet approved NIA’s proposal to honor
His Majesty the King as the “Father of Thai Innovation” for his
achievement in the royal initiative project “Tricking the soil”
and to designate the 5th of October of every year as the “National Innovation Day.” The “Tricking-the-soil” project was
implemented in Narathiwat by the PikunThongRoyal Development Study Center and has proved immensely successful. The
project focused on improving highly acidic soils, turning useless
land into valuable agricultural plantations. The improvement in
soil quality as a result of the “Tricking-the-soil” project allowed
crops to be grown on previously uncultivable land, which helped
improve the livelihoods of million of families. This achievement
clearly demonstrated His Majesty’s exceptional vision as an innovator who is able to lead the nation to solutions through research and analysis.
National innovation awards
This is one of the means through which achievements in innovation that benefit the economy and society are recognized. In
this respect, we maintain our broader aim of strengthening the
national innovation culture and awareness at all levels of industry, in the public sector and academia. The National Innovation
Awards were initiated in 2005 and have continued until present.
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The competition is divided into the Economic Category and the
Social Development Category.
Top 10 innovative business
This is the ranking of innovative enterprises based on outstanding
marketing, technology, business model, and public recognition.
The ranking honors Thai entrepreneurs who create and utilize
innovation within their business and encourages a climate for
innovation investment. The Top Ten Innovative Business ranking
is announced annually at the end of each year.
Building-up innovation system
Future national competitiveness is closely tied to innovation
capacity and the ability to exploit new and existing markets,
improve value added products and protect innovation. A high
degree of coordination and consensus will need to be established
at national level between public and private sectors, in order to
establish a regulatory framework, capacity building measures,
and market mechanisms which stimulate innovation.
Thailand’s innovation park
Innovation is an impetus for sustainable growth and development of Thailand’s economy. With this in mind, NIA continues to
work closely with both the public and private sectors to foster,
promote, and facilitate innovation development in Thailand. This
includes establishing suitable infrastructure that will help to propel commercialization of innovation by Thai entrepreneurs and
local companies, particularly in the global arena. NIA’s Innovation
Park, which is the first of its kind in Thailand, is a crucial part of
this initiative and will be a leading institution for incubating and
creating international exposures and linkages for local start-up
innovative businesses in a wide range of industries. These include
the nation’s strategic industries such as bio-business, industrial
designs, and green industries.
Thailand’s Innovation Park, initiated and managed by NIA, is
located at the heart of Bangkok within the Ministry of Science
and Technology and offers more than 10,000 square meters of
first-class facility and supportive resources for entrepreneurs and
local companies as may be required. Thailand’s Innovation Park
is aimed to incubate and support approximately 100 innovative
businesses per year.

Soft infrastructure initiatives
Besides developing hard infrastructure such as Thailand’s first Innovation Park, NIA also carries out several initiatives to provide
services in many areas. NIA’s experts work closely with industries,
funding sources, companies and entrepreneurs to find the best
way to commercialize new technologies and innovation. NIA’s
resources, networks and collaboration with existing innovation
clusters are, therefore, effectively utilized to facilitate development of innovation projects, and also to further enhance innovative capability at the institutional level.
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Green Productivity

Gujarat Cleaner Production Center, India
http://www.gcpcgujarat.org.in
The Department of Forests & Environment Government of Gujarat,
India has spurred an initiative for promoting Cleaner Production
(CP) as a tool for improving Environment and Economic performance for the Small and Medium Enterprises (SMEs). As a part of this
initiative, it is decided to conduct CP Implementation Project in
Textile Sector by Gujarat Cleaner Production Centre (GCPC). One
of the objectives of the GCPC is to demonstrate industry progress
in the area of Cleaner Production and Energy Efficiency, and to
share leading edge and best practices.

tunities are identified. Four of them were directly implementable
and 31 required further study

The project is to create CP opportunities for improving resource
efficiency and preventing the release of contaminants to air,
water, and land. The options generated through CP assessment
are implemented in various textile units. Four textile units were
selected for the project.

Unit C: Textile process house located at Narol,
Ahmedabad in the state of Gujarat

1. Unit A, Narol

CP results
The implementation of CP solutions resulted in both financial
as well as environmental benefits. The unit was able to benefit
annually by about INR 13,05,750 through the implementation of
CP solutions, with an investment of INR 8,75,000.

In order to identify the opportunities for minimizing the generation of wastes and consumption of materials, a total 10 CP opportunities are identified. Eight of them were directly implementable
and two were requiring further study.

2. Unit B, Narol
3. Unit C, Odhav
4. Unit D, Vatva

Unit A: Textile process house located at Narol,
Ahmedabad in the state of Gujarat
After the detailed visit of the plant various options were generated for minimizing the generation of wastes and consumption
of materials, a total 38 CP opportunities are identified. Out of the
generated options, nine of them were directly implementable and
29 required further study.
CP results
The implementation of CP solutions resulted in both financial
as well as environmental benefits. The unit was able to benefit
annually by about INR 85,67,712 through the implementation of
CP solutions, with an investment of INR 20,57,500.

Unit B: Textile process house located at Narol,
Ahmedabad in the state of Gujarat
In order to identify the opportunities for minimizing the generation of wastes and consumption of materials, a total 35 CP oppor-

CP results
The implementation of CP solutions resulted in both financial
as well as environmental benefits. The unit was able to benefit
annually by about INR 10, 14,240 through the implementation of
CP solutions, with an investment of INR 6, 57,550.

Unit D: Textile process house located at Vatva,
Ahmedabad in the state of Gujarat
After complete study of process as per CP methodology,
potentials for CP options were developed and evaluated afterwards. After economical and technical feasibility analysis, a total of
seven CP opportunities are identified. Four of them were directly
implementable and three were required further study.
CP results
The implementation of CP solutions resulted in both financial
as well as environmental benefits. The unit was able to benefit annually by about INR 9,28,290 (yearly saving) through the
implementation of CP solutions, with an investment of INR
17, 10,000 (one time investment)

Green Growth Best Practices Network
The Green Growth Best Practice Project (GGBP) is a global network of practitioners and policy makers that identifies and shares best
practices of green growth planning and implementation from around the world. The GGBP aims to address this by ensuring relevant,
high-quality; fact-based analysis and best practice assessments are made available and used to guide policymakers, practitioners and
other multipliers such as international organizations and development banks in their planning and delivery.
For more information, access:
Web: http://www.ggbp.org

TECH MONITOR • Apr-Jun 2013

67

Green Productivity

Cleaner production in textile
sector at Ahmedabad: A case study

Green Productivity

Green Productivity

Business Coach

Resource efficient and cleaner
production assessments
National Cleaner Production Centre, Sri Lanka
http://www.ncpcsrilanka.org

Before embarking on the Cleaner Production (CP) journey, companies must first understand and identify what, where, and how
waste is generated within their processes. Cleaner Production
assessments help identify areas of inefficient resource usage,
high waste generation, and poor waste management practices
that impact the company bottom line. Simply put, a CP assessment focuses on the company’s production processes in order to
identify areas where resource consumption and waste generation
can be reduced. A CP assessment is a systematic and planned
procedure for identifying, quantifying, and finding options to
minimize wastes.
The National Cleaner Production Centre uses the UNIDO/UNEP
methodology in conducting CP assessments in industries and
enterprises. It consists of three logical steps given below.
1. Source inventory: Identify where waste and emissions are
generated from?
2. Cause evaluation: Investigate why waste and emissions are
generated?
3. Option generation: Identify how these causes can be
eliminated?

Comprehensive cleaner production assessment
A Comprehensive Cleaner Production Assessment is an in-depth
assessment carried out at an industry following the 6 Steps, 18
Task methodology developed by UNEP and UNIDO. This type of
assessment usually takes more than 10 man days to complete
and involves a systematic study and analysis of the processes and
activities taking place within the industry. The focus of a comprehensive audit is the resource flow within the total process in order
to identify waste generation sources and causes. It also involves
carrying out measurements in order to develop an accurate understanding of what, where and how waste is being generated. At
the end of the assessment a detailed audit report is presented to
the company listing out options for waste minimization.

Short cleaner production assessments
This type of assessment is very similar to a comprehensive assessment though the detailing can be less. Also the duration
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for the assessment will be shorter, usually involving only 5–7
man days.

Walk through assessments/Quick scan
assessments
A Walk-through Audit (WA) also known as a quick scan audit is
used in Cleaner Production to carry out a rapid assessment of an
industry or service organization. It is usually conducted during a
span of 2–3 hours to familiarize oneself with the processes and
activities being carried out. WA is an excellent way to carry out
the initial environmental assessment of a company as it will allow
the CP consultant and team to get a broad level understanding of
the operations and possible environmental impacts of the relative sector. No measurements are taken during a walkthrough
assessment. NCPC usually employs walkthrough assessments as
precursor to a comprehensive/short audit.

Energy efficiency assessments
With the cost of energy becoming a crucial factor for industries
in Sri Lanka, many industries and enterprises are looking into opportunities to improve their energy efficiency and thereby reduce
costs. In response to this demand, NCPC has specially designed
energy assessments which are conducted as a part of Cleaner
Production assessments or as separate audits. These energy assessments are designed to help industries calculate their baselines and to identify how improvements can be made to improve
the situation.
Conventional energy efficiency assessments focus on energy
areas starting from generation, distribution and effective utilization of all forms of energy. Integrating energy efficiency
techniques with cleaner production assessment will generate
comprehensive options that are wide in range, holistic in nature
and rich in benefits.
With the considerable experience gathered in the field of energy
assessments, NCPC has been registered as an ESCO (Energy Service Company) with the Sustainable Energy Authority (SEA) since
2009. NCPC has acquired modern energy measuring equipment
to carry out electrical and thermal energy measurements.

FRANCE

Technology Offers

▼

Virtual management cockpit for enterprises
Description
Piloting the enterprise in immersive 3D, and extending business
intelligence tools in collaborative 3D mode, are now available
worldwide for all businesses. Take the right decisions with a virtual
“management cockpit” for BI Collaboration in 3D (avatars). It is
simple and affordable for:
• Piloting your enterprise, its business units and its activities
• Coordinating your projects despite the distance, with ubiquity
• Managing the crisis within secured virtual spaces with access
to BI dashboards and applications, and to the company’s social
network. Accessible through the Inter/Intra-net, this secured
operational piloting room gathers in the same virtual space
the three main engines of the enterprise: the people, the
applications/data and the actions tools.
Benefits:
• Better and accelerated decision making
• Higher performance of the management teams
• Reduction of travel expenses and of the costs for rooms’
equipment
• Re-use of the existing BI infrastructure, etc.
Areas of application
Collaboration in 3D, and Business intelligence
Advantages
Better and accelerated decision making, Higher performance of
the management teams, Reduction of travel expenses and of the
costs for rooms’ equipment, Re-use of the existing BI infrastructure, its applications and data, Single license pricing model.
Environmental aspects
Cleaner production, Energy efficiency, Systems integration
Development status
Commercial prototype
Legal protection
Trademark, Patent
Transfer terms
Technology licensing, Equipment supply

HUNGARY

Contact:
InnovaGeek
InnovaGeek (app-64) 1 RUE BASQUE, Bordeaux, France 33200
E-mail: contact@innovageek.com

▼

Conversion of grey acrylic fiber waste
to acrylic powder
Description
Our partner is offering a new environmentally friendly process
for conversion of grey acrylic fiber waste to acrylic powder. The
process reduces the amount of waste generated by the acrylic
fiber manufacturer and increases the profitability by incorporating the recovered acrylic polymer in production lines. In

this process, the chemical and physical properties of acrylic
polymer remain intact and can be reused as virgin polymer
in the process. The result is a low cost raw material for the
manufacturing of acrylic fiber. The client is looking for suitable
license partners.
Area of application
Textile industry
Advantages
Reduces the amount of waste generated by the acrylic fiber
manufacturer Increases the profitability by incorporating the
recovered acrylic polymer in production lines; Low cost raw material for the manufacturing of acrylic fiber; It is an environment
friendly process.
Environmental aspects
Waste utilization
Development status
Pilot plant
Legal protection
Patent
Transfer terms
Technology licensing

Wood pellet boiler and stove for home
Description
Our partner, a Korean company has developed a novel heating
system technology. The client is looking for business partners in
pellet energy sector. The company wishes to enter the European
market this is why they are looking for distributors who will market the novel wood pellet boilers and stoves for home in the local
market. Innovation of the technology — the high efficiency, high
quality boilers and stoves will be controlled by a remote inside the
house. This will provide users with much convenience as well as
flexibility because you can install the boilers or stove anywhere
the customers would want to.
Area of application
Heating systems
Advantages
Automatic Detection Sensor, Operation by remote controller
inside home, Preventing backfire, Automatic sludge disposal,
Automatic fuel supply. Fuel cost is only half, low-carbon, green
technology.
Environmental aspects
Cleaner production, Energy efficiency
Development status
Commercial prototype
Legal protection
Patent
Transfer terms
Subcontracting
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Novel fire fighting technology
for storage tanks
Description
Our partner, a Hungarian company has developed a novel fire
fighting technology for storage tanks called FoamFatale®. The
technology based on new scientific discoveries prevents air pollution, protects the stored material, and saves the storage tank
against heat damages. The client is looking for business partners
for licensing the technology and know-how.
Areas of application
Oil storage sites, Marketing terminals, Oil harbors, Refineries,
Chemical industry, Military applications, Building airport crash
tenders, and Fast response fire fighting vehicles.
Advantages
Higher profit, due to the saved tank integrity, short downtime,
prevented product losses, low maintenance costs. Protected
environment due to the burning time is reduced to less than
one minute, the highest level of reliability, simple construction,
no critical infrastructure, ability of operation at remote areas,
protected against earth quake, false alarm and terrorist attack,
coincidental fires.
Environmental aspects
Cleaner production, Protected environment due to the burning
time is reduced to less than one minute.
Development status
Fully commercialized
Legal protection
Patent
Technical specifications
The traditional rules of the standards are not updated to the
recent reality in the storage industry. The tank sizes are higher
than the firemen can extinguish by following these rules.
Transfer terms
Consultancy, Technology licensing, Others, Selling the technology

INDIA

For the above three offers, contact:
Laser Consult Ltd (Hungary)
H-6701 PO Box 1191, Szeged, Hungary
Tel: +36-62-562-782, Fax: +36-62-562-783
E-mail: laserconsult@t-online.hu

▼

Ballast water treatment
Description
Ships when leaving the port empty, take seawater into ballast
tanks for stability and to adjust buoyancy. When the ballast water
is emptied at a different location, it releases microorganisms into
the location, causing environmental pollution and ecological
imbalance. The National Chemical Laboratory (NCL) scientists
have developed an apparatus which can filtrate and disinfect sea
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water/ship’s ballast water. It is based on a mechanical process
that kills microorganisms to the required levels, using hydrodynamic cavitation and rupture of cavities to kill microorganisms.
They can also be used in making potable drinking water from a
contaminated source.
Areas of application
• Sea water treatment
• Ship’s ballast water treatment
• Making potable drinking water from a contaminated source
Advantages
Eco-friendly as using hydrodynamic cavitations without using any
chemicals, UV or ultrasound, No harmful by-products, Efficient
disinfection technology, One of the best alternatives to current
technology, Economical, Easily installed on the vessel, minimum
area for installation as filtration and disinfection happen in a single
equipment.
Development status
Laboratory model
Legal protection
Patent
Transfer terms
Technology licensing

Titanium dioxide nano needles
Description
NCL’s technology involves a one-step electrochemical process for
the synthesis of pure rutile Titanium dioxide (TiO2) nano needles,
with high aspect ratio, at room temperature. Nano needles with
aspect ratio of =10 can be produced with very good control over
the morphology of the resulting TiO2.
Areas of application
Rutile TiO2 is widely used as/in:
• UV protecting agent
• In optical coatings
• Beam splitters
• Anti-reflection coating
• Humidity sensor
• High-temperature oxygen sensor
• Photo-catalyst
• Biomedicine
Advantages
Less energy intensive (process carried out at room temperature),
Ability to synthesize phase-pure rutile TiO2, Reduced time for
synthesis (as this process avoids any formation of intermediate
amorphous powder or anatase phase and hence does not need
heat treatment to from rutile TiO2), Easier, cheaper, quicker process (when compared to previous methods of synthesis).
Development status
Laboratory model

Legal protection
Patent

Advantages
Production cost varies around INR 2.00 to INR 3.00.

Transfer terms
Technology licensing

Transfer terms
Equipment supply

For the above two offers, contact:
National Chemical Laboratory, CSIR
A208, PAML Building, National Chemical Laboratory,
Dr Homi Bhabha Road, Pune-411007, India
Tel: +91-20-25902982, E-mail: dt.patel@ncl.res.in

Contact:
Development Alternatives
29, Ghitorni, M.G. Road, Near Ghitorni Metro Station,
New Delhi-110030, India
Tel: +91-9555974338
E-mail: nmkhan@taramachines.com

Technologies for manufacturing
gluconate compounds
Description
We can offer manufacturing technologies for the following
chemicals: Calcium Gluconate, Calcium Lactobionate, Calcium
Glubionate, Calcium Lactate Gluconate, Sodium Gluconate,
Zinc Gluconate, Ferrous Gluconate, Magnicium gluconate using
electrolytic oxidation (Electro chemical plant) process. Interested
parties can contact us.
Areas of application
Pharma industry, Medical industry, Chemical industry
Advantages
Cost effective. Good technologies for manufacturing drugs
for treatment of calcium deficiency.
Environmental aspects
Cleaner production
Development status
Commercial prototype
Legal protection
Patent
Transfer terms
Consultancy, Technical services, Equipment supply
Contact:
Sri Krishna Calcium
3/533C Balaji Nagar, Behind Venkateshwara Hospitals,
Inam Maniyachchi, Kovil Patti, Distt. Tuticorin-628503, Tamil Nadu
Tel: +91-9442207332, E-mail: sri_krishna_calcium@yahoo.com

Flyash bricks making machine
Description
We are offering our client an excellent quality range of Flyash
Bricks Making Machine. These Flyash Bricks Making Machines are
made from very high quality raw material which ensures high
durability at its user end. They are in high demand in the market. Different sizes and designs are easily available in the market.
Our Flyash Bricks Making Machines are available at industrial
leading prices.
Area of application
Construction industry

Video analytic algorithms
Description
Vistelli offers a set of video analytic algorithms source codes
consisting of following video analytic functions:

•
•
•
•
•
•
•
•
•
•

Single trip line detection
Double trip line detection
Region entry/exit detection
Abnormal speed detection
Reverse direction detection
Appearing detection
Disappearing detection
Foreign object detection
Loitering detection
Events counting the source codes could be compiled into
SDKs for application developers or system integrators to integrate into their existing Video Monitoring Software. They
can also be embedded into DSP chips for DVR and IP camera
manufacturers.

Areas of application
Security surveillance, Intelligent traffic systems, Smart
home automation
Advantages
The source codes are fully tested and commercialized; Able to
withstand harsh weather conditions such as rain, moving leaves
and sun lights changes without many false alarms.
Environmental aspects
Systems integration
Development Status
Fully commercialized
Legal protection
Copyrights
Transfer terms
Technology licensing
Contact:
Vistelli Systems Pte Ltd
554 Havelock Road, #01-00 Ganges Centre, Singapore-169639
Tel: +656-7388089
E-mail: jh@vistelli.com
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Sodium sulfide flakes manufacturing plant
Description
We are looking for an expert/company to provide us consultancy
service for manufacturing sodium sulfide flakes from sodium
sulfate and coal as raw material. Presently we are making sodium
sulfide from sulfur and caustic.
Areas of application
Textile, leather, and chemical industry
Studies available
Feasibility report, others
Project type
Diversification
Estimated project cost
INR 100,000
Assistance sought from potential partner
Manufacturing process, machinery involved, plant
Contact:
Shivom Chemicals
115, Karnavati Complex, Narol
Ahmedabad-382405, India
Tel: +91-9377480597; Fax: +91-7925716580
E-mail: shivom96@gmail.com

Chemical activation of carbon
Description
Chemical activation of wood/Wood charcoal required
Areas of application
Food, and pharmaceuticals
Project type
Expansion/Modernization
Estimated project cost
INR 50,000
Contact:
Activated Carbon
Universal Carbons, Tanda Road
Hoshiarpur-146001, India
Tel: +91-9501005395
E-mail: sales@ucicarbons.com

Blood bag manufacturing
Description
We are in need of technical consultancy for blood bag manufacturing. We would like to have the production capacity of 1.8
million blood bags. We also want to establish a production line
to manufacture 3 million urine bags.
Area of application
Manufacturing
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Project type
New idea
Estimated project cost
INR 2,000,000
Contact:
J. K. Govt
94-95-96A, IID, Center Govindser, Kathua-176001,
Jammu & Kashmir, India
Tel: +91-98888080547
E-mail: surgicalspic@gmail.com

Technology for activated carbon
Description
We need latest technology for activated carbon production from
coconut shells.
Area of application
Need latest technology developments in activated carbon
production from coconut shells
Studies available
Feasibility report, Environmental Impact Studies (EIA/EIS)
Project type
Start-up
Estimated project cost
INR 1,000,000
Assistance sought from potential partner
Technology transfer and capital contribution
Contact:
17, Sri Ram Nivas, Tatabad 6th St, Coimbatore-641012, India
Tel: +91-9750560666
E-mail: sivaca@gmail.com

Full cereal and health bar extrusion line
Description
We are a company that is looking at setting up an entire cereal
flakes extrusion line. At the next stage we will be setting up the
same for health bars.
Area of application
Food processing equipment
Project type
Start-up
Contact:
Kottaram Agro Foods
No. 9 &10, 3rd Cross, Muneshwara Block, Harlugatte,
Village Kudlu Gate
Bangalore-560068, India
Tel: +91-9686202763
E-mail: support@kottaram.co.in
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 Regional Capacity-building for the Adoption of ISO-14000 and
Transfer of Environmentally Sound Technology: Training Manual, 2000

600.00
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 Small Rural Industries in the Asia Pacific Region: Enhancement of
Competitiveness of Small Rural Industries in a Liberalized Economic
Environment and the Impact of Poverty Alleviation, 2000

600.00

30.00

600.00
600.00

30.00
30.00

600.00

30.00

600.00
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 Rural Industrialization as a Means of Poverty Alleviation: Report of
the Regional Seminar on the Enhancement of Partnerships among
Governmental, Non-governmental and Private Sector Entities for the
Promotion of Rural Industrialization for Poverty Alleviation, 1999

600.00

30.00

 Institutional Development for Investment Promotion and Technology
Transfer, 1999

500.00

25.00

 Ozone Depletion Substances Phase-out Technologies: Problems &
Issues on Technology Transfer, Absorption and Generation, 1998

300.00

15.00

 Development and Utilization of S&T Indicators: Emerging Issues in
Developing Countries of the ESCAP Region, 1998

300.00

15.00

 ODS Phase-out: A Guide for Industry, 1998

500.00

25.00

 Proceedings of the Consultative Meeting on Technology Management
Education and Training for Developing Countries, 1997

800.00

40.00
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 Managing Innovation for the New Economy: Training Manual, 2002
Volume 1: How to Guide & Quick reference materials
Volume 2: Articles & Lectures

 Technology Transfer and Technological Capacity-building in Asia
and the Pacific
 Volume 1: Big Countries and Developed Economies, 1999
 Volume 2: ASEAN, NIEs, SAARC and the Islamic Republic
of Iran, 1999
 Volume 3: Least Developed and Pacific Island Countries and
Economies in Transition, 1999
 Volume 4: Emerging Issues in Regional Technological Capabilitybuilding and Technology Transfer, 1999
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