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Traditional neo-classical market approach to regional integration/cooperation mainly focuses
on trade and investment. The paper proposes an innovation system approach to regional
integration/cooperation as an alternative that focuses on knowledge, learning, innovation,
and competence (KLIC) building without excluding trade and investment. The underlying
argument is that while liberal trade and investment conceptual framework takes a narrow
economic gain and loss approach, the system of innovation approach includes economic and
non-economic variables by including KLIC, and broad economic and social gain. The paper
presents the Neighbourhood System of Innovation (NeSI) conceptual framework which
captures the reciprocal interactions between national innovation systems (NSI) of larger
‘regional economic pole’ (REP) and smaller economies (or among NSIs of the smaller
economies) in the ‘Neighbourhood’ region. The case of China and Association of Southeast
Asian Nations (REP and Neighbourhood, respectively) is used to demonstrate the usefulness
of NeSI framework and its possible application to other similar cases. The aim of the paper
is not to produce a path-breaking theory, but to present a different perspective through
innovation systems approach as an alternative to enhance understanding of regional
integration and cooperation dynamic processes.
Keywords: regional integration, neighbourhood innovation system, regional economic pole,
ASEAN, China

1. Introduction
Over the years, there has been increasing regional monetary, trade and economic blocs in every
part of the world from Asia to the Americas. For example, between 1990 and 1994, there were 50
regional integration arrangements outside Europe (Ugur 2003). The main reasons for the proliferation of these regional integration efforts are to combine strength to bolster state ambition, to
attain effectiveness in international negotiation, to deal with an increasingly integrating and
globalising world economy, and to enlarge markets and open trade diversiﬁcation possibilities.
What emerges in different regional groupings is the relative importance of one or two leading
players (‘regional economic poles’; REP) with a lager national economy. For Example, Brazil
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plays a big role in the MERCOSUR, India in SAARC, China and Japan in Association of Southeast Asian Nations (ASEAN), and South Africa in SADAC regional groupings.
Some economies play pivotal regional roles with the effect of their economic inﬂuence rippling over to large areas contiguous to them spatially and economically. In spite of the shrinking
of distance stimulated by current globalisation, geography, neighbourhood, the local/regional
interactions matter. The technological revolutions in telecommunications, production and transport systems, microelectronics, biotechnology and advanced materials have stimulated high velocity interactions, networks, ﬂows of information, ﬁnance and other communications. They have
created interdependence and may bring into doubt the ‘reality of the regional’ in the ‘world of the
global’. However, it is possible the very driver of globalisation might paradoxically stimulate the
tendencies to regroup into regions, nations, ethnicity, and other forms of identities.
While the region in studies of innovation has evolved in the local sense of industrial districts
and networks, this paper conceptualises the regional innovation system in relation to the wider
conception of the notion of region that is either legally recognised or a region that is yet to
come into existence as a consequence of agreed policy measures taken jointly by a group of
countries to form a certain economic and technological connection.
For example, the Maastricht Treaty in 1993 accelerated the regional integration within the
European Union (EU) through widening and deepening of monetary and political integration.
The North American Free Trade Agreement was formed by the USA, Canada, and Mexico in
1994. The Latin-American countries formed the Southern Common Market Treaty (MERCOSUR) in 1995. In Southeast Asia, the ASEAN Free Trade Area (AFTA) was formed in 1993
which took full shape in 2000. The EU and the ASEAN have gone through a number of milestones as regional blocs and made signiﬁcant advances over the years. The MERCOSUR regional
grouping in Latin America is also a relatively successful regional bloc. Similarly, there are various
regional entities in Africa, but less successful than EU or ASEAN.
The regional integration in Europe has attracted the attention of thinkers from different disciplines from international relations to economics and they attempted to theorize the experience of
European integration and possibly apply these theories to other regions. The predominant
approach to regional integration is ‘market integration approach’ which is rooted in neo-classical
thinking and it mainly emphasizes on preferential trade (via free trade), customs unions, common
markets and economic union (free ﬂow of goods and services, investment, people, and standardization). This paper presents an alternative innovation system approach to regional integration/
cooperation employing the concept of the Neighbourhood System of Innovation (NeSI).
However, it does not exclude the traditional trade and investment aspects (narrow economic
relationships). It includes them but expands the boundary and puts greater emphasis on knowledge, learning, innovation, and competence (KLIC) building aspects (broader innovation
relationships).
The paper is organised as follows: Section 2 reviews the literature on regional integration and
highlights various theories of regional integration to show how different is the innovation system
approach; Section 3 presents the NeSI conceptual framework; and ﬁnally Section 4 demonstrates
the application of the NeSI concept by using the case of China and ASEAN (as REP and neighbourhood, respectively).
2. Review of literature on regional integration
The regional integration in Europe in the post-World War II has attracted the attention of thinkers
from different disciplines and they attempted to theorize the European integration. First, the
regional integration theories emerged from the ﬁeld of International Theories, which looked at
integration as process. The two main theories from this ﬁeld are neo-functionalism and inter-
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governmentalism. Neo-functionalist theory’s (originated by Ernst B. Haas) core is the idea of
‘spill over’, that is, integration would deepen from economic to political and towards integrated
union of states and their societies (Haas 1958; Lindberg 1963). The theory is criticised mainly for
its view of the decreased role and authority of the member state and also the idea of spillover
(economic integration would lead to political integration). By mid-1970s, Ernst Haas argued
that ‘Theories of regional integration are becoming obsolescent’ (Haas 1976) because the core
assumptions on which these theories have been based were becoming less and less relevant to
the behaviour patterns actually displayed by governments active in regional organizations.
However, by mid-1980s, interest in these theories has grown again.
In response to neo-functionalism, the theory of inter-governmentalism was put forward by
Putnam (1988) which viewed integration as ‘two-level games’ played by member states (building
coalitions among domestic groups at the national and bargaining at international (European) level
that enhance their position at the domestic level). Moravcsik (1991, 1993) viewed European integration as a sequence of intergovernmental bargains and that level of integration depends on how
far member states want it to go. Inter-governmentalism approach was criticised for its failure to
take into account integrative aspects caused by day-to-day policy-making, interactions among
institutions and the impact of membership.
Deepening of European integration during the 1990s and the emergence of the supranational
institutions of the EU led to the emergence of the concept of multi-level governance. This saw the
EU as a distinctive political system having more similarities to national political systems than to
international organizations (Marks and Hooghe 1996).
The traditional market integration approach has been widely popular across the world. It is
rooted in neo-classical economic thinking, that is, neo-classical international trade theory,
which ‘promotes free trade, exploits economies of scale and creates a more competitive business
environment’ with strong emphasis ‘on intra-regional trade liberalisation, comparative advantage,
the free movement of the factors of production and, over time, the equalisation of cost’ (Gibb
2009, p. 708). It is criticised because it is strongly Eurocentric, predominantly state-centric,
elite driven, and for its main focus on inter-state and intergovernmental relations. The ‘most problematic aspect’ of this approach is that ‘it provides no link between the monetary policies and the
ﬁnancial sectors of the participating economies on the ﬁrst three levels of integration’ where the
emphasis lay mainly on trade (Dieter and Higgott 2003, p. 434). Despite these criticisms, the traditional market integration approach plays a central role in regional integration efforts in different
regions. Gibb (2009, p. 707) argues that ‘the resilience of the market-led approach, and its associated structures and values, is a reﬂection of a powerful and hegemonic postcolonial international
political economy (IPE) discourse dominated by a prioritisation of global neoliberal values’.
Therefore, this paper presents an innovation system approach to regional integration which
does not exclude the trade and investment aspects of traditional market integration approach
(narrow economic relations) but expands to KLIC aspects (broad innovation system
relationships).
Table 1 shows highlights of some major theories/models of regional integration.

3. Integrating the concept of system of innovation with economic development and
regional integration
3.1. Varieties in the presentation of systems of innovation perspectives
Theories on innovation have gradually expanded their focus and complexity since the 1980s by
moving from the initial focus on the individual ﬁrm or entrepreneur to include the environment
and industry in which ﬁrms operate. They started focusing on the national system of regulations,
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Table 1: Some major theories/models/approaches of regional integration.
Theories/approaches

Author(s)

Neo-functionalist integration
theory (late 1950s to early
1970s)
(International relations) theory

Haas (1958)
Lindberg
(1963)

Federalist theory
(Traditional theory)

Mackay (1969)

The customs union/‘Trade
Creation’ and ‘Trade Diversion’
Preferential trade grouping

Viner (1950)

Market integration theory
(1960s)
(Balassa’s model)

Balassa (1962)

Inter-governmentalism
and Liberal intergovernmentalism
(1980–1990s)
(International relations) theory
Theory of consociationalism

Putnam (1988)
Moravcsik
(1991, 1993)

Multi-level governance
(Comparative politics approach)

Marks and
Hooghe (1996)

Taylor
(1991)

Highlights
An attempt to theorize the strategies of the postwar regional integration in Europe using the
‘technocratic and functionalist’ approach
which emphasised on incremental and strategic
means to achieve integration rather than
‘federalism’ and ‘comprehensive planning’.
‘The integration of particular economic sectors
across nations will create functional pressures
for the integration of related economic sectors.
This momentum is likely to continue,
especially with the guiding role played by the
impresario high authority. The consequence is
the gradual and progressive entangling of
national economies’ (Rosamond 2000, p. 51)
It emphasizes on two constant elements. ‘It is
conceived as a method of obtaining political
union among separate states. It is also seen as a
form of government with certain advantages
and disadvantages over the unitary system’
(Harrison 1974, p. 43)
Regional trade agreements could be beneﬁcial or
harmful to the participating countries because
the preferential nature of these trade deals
generates both trade creation and trade
diversion
It emphasise on a process of progressive
integration via several
hierarchical steps, from preferential trade, via
free trade, customs unions, common markets
and economic union to, ﬁnally, political union
It approached integration from the governance
point of view: it is national governments that
control integration. In this view, power
asymmetries between nations ﬁnd their way
into the choice of constitutional options
It suggests that ‘the effects of functional
cooperation may be both positive, in the sense
that links are fostered, attitudes modiﬁed, and
community strengthened, but also negative in
that integration itself produces pressures which
tend to reinforce segmental autonomy’. (Taylor
1991, p. 113)
It addresses the governance aspect of integration
rather than the process. It emphasises the great
number and complexity of actors involved in
the decision-making processes and the critical
role played by institutions in the process of
integration
(Continued)
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Table 1: Continued.
Theories/approaches

Author(s)

Post-functionalist theory

Hooghe and
Marks
(2008)

Theory of monetary regionalism

Dieter and
Higgott
(2003)

Highlights
It argues: ‘(a) European integration has become
politicized in elections and referendums; (b) as
a result, the preferences of the general public
and of national political parties have become
decisive for jurisdictional outcomes; (c)
identity is critical in shaping contestation on
Europe’ (Hooghe and Marks 2008, p. 1)
‘In contrast to conventional regionalism,
monetary regionalism aims to contribute to the
stability of currencies and ﬁnancial markets in a
region without formalizing trade links. Like
conventional regionalism, it requires
participating states to enter a process which, if
successfully implemented, will lead at least to
the creation of a common currency. This
requires a willingness to give up a traditionally
central element of a nation’s sovereignty and
independence; the ability to issue one’s own
currency’ (Dieter and Higgott 2003, pp. 434–
435)

institutions, human capital and government policies and programmes (Niosi et al. 1993). Subsequently, the focus also included regional level or local level systems of innovations. In other
words, initial perception that innovation is basically an individual act of learning by a ﬁrm or
entrepreneur has expanded to include the larger system (consisting of various institutions,
policy framework, incentives, etc.). It is now widely viewed and accepted that innovation is a
process, which is not linear as it involves continuous interactivity between various actors and
factors.
Figure 1 illustrates how the use of the concept of systems of innovation has grown and proliferated over the years. This can be traced in four major areas: (i) spatial; (ii) ﬁrm-level types; (iii)
industry and technology speciﬁc; and (iv) in terms of economic/commercial and social objectives.
In the area of spatial, we can identify global innovation systems, national innovation systems
(NSIs), regional and sub-regional innovation systems, and local and city innovation systems. This
paper contributes to the area of spatial innovation system by presenting the concept of NeSI.
In the area of industry and technology-speciﬁc innovation systems we can see studies focused
on speciﬁc industrial sectors such as manufacturing, telecommunications, automotive, agro-food
and service; and on speciﬁc technology focused such as biotechnology, nanotechnology, solar
energy, information and communication technology (ICT), and electronics. Finally, we can
broadly see studies focusing on innovations driven by social objectives and economic motivations
or objectives. In terms of innovations outcomes, studies focused on two types of outcomes: (i)
levels of technological or innovation complexities such as incremental, revolutionary, radical,
and systemic and paradigm; and (ii) types of end outcome such as product innovation, process
innovation, service innovation, and organisational innovation.
The system of innovation has proved to be an important concept to analyse the relationship
between internal processes in ﬁrms and external processes in the wider environment in which
the ﬁrm operates, speciﬁcally in the context of knowledge creation, diffusion, and transfer.
Development economics recognises the interactions among various actors that lead to KLIC
building as critical to promote developmental-transformational outcomes. Although the focus
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Figure 1: Innovation systems – theories/concepts/typlogies/taxonomies.

and context of innovation process may vary, the outcomes could be seen in terms of: product innovation, process innovation, service innovation, organisational innovation and so on.
As a heuristic concept ‘system of innovation’ helps to focus on knowledge and learning activities among various actors and institutions that provide competitive advantage in the long-term. A
main attribute of the innovation system concept is that it helps to frame problems and the value it
signiﬁes to the domain of reality that mainstream economics neglects or fails to emphasise. The
innovation system concept makes central, institutions, histories, territories, technologies, organisations and nations that are often neglected and treated as a residual in mainstream neo-classical
economics (Baskaran and Muchie 2006).
The historical origin of the national system of innovation can be traced to Georg Friedrich List
(1885) and his concept ‘national production system’ (Freeman 1995). Over the years, the innovation system concept has evolved and it is being applied to study different sets of problems
and areas. Innovation system has varied deﬁnitions. It has been deﬁned as ‘the network of institutions in the public and private sectors whose activities and interactions initiate, import, and
diffuse technologies’ by Freeman (1987, p. 1), one of the pioneering scholars in this area.
Edquist (1997, p. 14) stressed: ‘All important economic, social, political, organisational, institutional and other factors that inﬂuence the development, diffusion and use of innovations’.
Freeman used the innovation system concept in 1987 when he analysed Japanese economic performance (Freeman 1987). Subsequently, the works by Lundvall (1992) and Nelson (1993) have
clariﬁed and strengthened it further. Others attempted to apply the concept for economies in the
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developing world in general including Africa in particular (e.g. Muchie, Gammeltoft, and Lundvall 2003).
The research proposes to extend innovation system concept in the area of spatial framework
and develops the concept of NeSI to study regional integration/cooperation.
3.2.

NeSI and regional integration: a conceptual framework

The innovation system concept is not a formal theory like neo-classical economics. At present, it
exists more as a framework rather than a theory. This does not mean it cannot evolve into theory.
This paper proposes that the reciprocal interaction between REPs within the respective regions
(Neighbourhood) of inﬂuence can be studied by employing systems of innovation approach.
This may provide a fertile space for further theoretical innovation for the systems of innovation
framework. More importantly, the application of the systems of innovation approach will provide
a window on how the quality of interactions in economic, education, productive activities and
institutions take place. This ambition to create knowledge on how regional integration evolve
by using the systems of innovation perspective will help policy makers to pursue the regional integration approach to development or ﬁnd ways to address weaknesses and build on strengths. In
the context of Southeast Asia, for example, the emergence of China as an economic regional pole
has created both opportunities and new challenges in the region.
A system of innovation perspective might be useful to ﬁnd frameworks for thinking about and
reﬂecting in bringing about a sustainable linkage of the REP with the region of its inﬂuence, and
together with the world economy. There are thus double linkages that are going on simultaneously. That is, while the REP is striving to have direct linkages with the traditional partners
in the World Economy outside the region (e.g. Western economies, BRICS, and non-BRICs emerging economies), it is also striving for substantial presence in the ‘Wider region’ (the Neighbourhood) where it is geographically located in order to operate effectively within the ‘World
economy’ by increasing the opportunities for competitive advantages. This is done through systemic interactions, that is, different levels of interactions among institutions, actors and activities
(e.g. public and private agencies, universities, ﬁrms); levels of links forged through common
goals, objectives, policies, and practices; and also expected outcomes. These interactions and linkages will be inﬂuenced by the strengths and weaknesses of the NSIs of both the REP and individual countries in the ‘Neighbourhood’. These linkages are illustrated in Figure 2.
The interesting question is whether the REP interacts with its region by sharing knowledge,
learning, and capacity building or it relates very much by pursuing its own interests in the region
as it does anywhere in the world. Does the regional pole take special considerations in pursuing its
economic interests and try to conceptualise the region’s development as part and parcel of its own
development? Discussion of integration in the paper means speciﬁcally integrations that facilitate
or hinder the productive connections between economies, learning systems and productive activities. The system of innovation perspective is likely to expose the type of connections and interactions that take place. If the interactions take place on the basis of static comparative advantage
where the economies in the region transact what they already produce, then the relationship is
likely to be non-dynamic and non-transformative. If the interaction takes place with economic
linkages where the interaction promotes learning, innovative productive exchange, facilitate
value-added manufactures and service exchanges, then the relationship is likely to be transformative and is more likely to include developmental features for both REP and the countries in the
‘Neighbourhood’.
There is of course the issue of whether it is advantageous for the economies of the region
(Neighbourhood) to enter the world economy directly, and whether the economies beneﬁt from
such direct linkage outweighs the diseconomies of being locked in a regional arrangement
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Figure 2: NeSI and regional integration: a conceptual framework.

where the dominant REP has preponderant economic power. There may be other more important
reasons for entering a regional arrangement than merely calculating and balancing economic
beneﬁts. It may be the case that in some cases it cannot be helped that regions are lumbered
with developing country members with large economies that cannot be ignored such as India
and China in Asia, Brazil in Latin America, and South Africa in Africa. The reality is that
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REPs exist; and states have entered into regional integration experiments, and the economic
motive has been signiﬁcant in their calculations in entering into regional arrangements. Therefore,
the paper emphasizes on understanding how REPs interact with their regions and try to apply the
innovation systems to reveal the developmental dynamics, features and effects related to ﬂows of
KLIC building that may take place within the region.
The REPs may not be innovation or knowledge leaders. NeSI perspective does not emphasis
that the REP should be an innovation and knowledge leader. It recognises the relative strengths
and weaknesses of NSI of the REP. Its main emphasis is on the importance of expanding this
focus of regional integration/cooperation relations from traditional market approach (trade and
investment) to achieve narrow economic growth towards innovation systems approach (KLIC)
which will lead to a broader socio-economic development in both REP and the Neighbourhood
economies. The process of KLIC involves various factors such as ﬁrms, universities, public
research institutions, government and non-government agencies, other educational and ﬁnancial
institutions and linkages between them through varieties of science, technology, and innovation
(STI) mechanisms both at government and non-government levels. These include joint research
projects (JRPs), joint training programmes, joint publications, cooperation in Intellectual Property
Rights (IPR) issues, exchange of researchers and students, entrepreneurship development, and
technology transfers in non-business areas.
Figure 2 presents the NeSI and regional integration/cooperation conceptual framework. Figure
2 (on left-hand side) shows a conceptual model illustrating how REPs such as China, India, and
South Africa interact directly within the world economy without engaging through productive
exchanges with its neighbourhoods. Figure 2 (on the right-hand side) shows how the regional
pole engages in a productive exchange with its neighbourhood and through the region tries to integrate into the world economy. The main goal of the regional pole is to improve and build its competitive advantage especially in relation to the established players within the world economy. The
wider region (Neighbourhood) enables it to build its competitive power while co-evolving with the
neighbourhood economies and strengthening them through both economic (trade and investment)
and innovation system (KLIC) relations. For the wider region, there are two options like the REP
itself. Historically, nearly all developing countries in a region were under the colonial powers, and
they have kept the relationship to date and often seem to be locked in a path dependency situation
where they continue to trade with their traditional partners outside their wider region (metropolitan
powers) more than the countries of the region including the REP. This means that the countries of
the region might continue to relate directly to the world economy unless the regional pole offers
new opportunities that can bring about a transformative capacity to their economies.
Figure 2 illustrates the two options open to the countries of the region as it did for the regional
pole as well. Of course, the more interesting query is what the relationship between the REP and
its geographically proximate neighbourhoods is likely to become. The paper argues that if REP
and the Neighbourhood economies are to attain both broader economic and social gain rather
than just narrow economic gain, then the regional integration/cooperation relationship should
be forged on innovation system approach (which does not exclude the importance of trade and
investment, but expands to KLIC building) rather than the traditional approach which focuses narrowly on trade and investment.
3.3. Traditional (neo-classical) market integration approach vs. innovation system
approach
Although regional integration process has accelerated and deepened in different regions around
the world, it is clear that there have been increasing inequality, environmental problems, displacement of rural communities, urban slums, unemployment, and social problems. One can argue that
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this is because the traditional perspective to regional integration is mainly centred narrowly on
free trade and investment by promoting ﬁnancial deregulation, the removal of tariff and nontariff barriers to capital ﬂow, focusing on import and export volumes of goods and services,
and increasing global trade volumes and GDP. The traditional approach excludes or ignores
emphasis on building social capital, social innovation, human capital, and systematic network
building (cross-border linkages between stakeholders such as ﬁrms, universities, public research
institutions, government and non-government agencies, and supporting institutions such as educational and ﬁnancial institutions). In contrast, the innovation system approach to integration puts
major emphasis on these factors, in addition to trade and investment. That is, innovation system
approach to regional integration emphasizes on economic linkages and interaction in the STI
domain that facilitate both value-added manufactures and service exchanges, and KLIC building,
which is likely to be transformative and include developmental features.
These differences in emphasis between the traditional market approach and the innovation
system approach towards regional integration are illustrated in Figure 3.
The EU which started with emphasis on traditional approach to regional integration (trade and
investment) has moved on to emphasize on ‘Innovation Union’. The Europe 2020 growth strategy
advocates that EU should become a smart, sustainable, and inclusive economy (smart growth
means improving performance in: education, research/innovation, and digital society). It sets
ﬁve ambitious objectives: employment, innovation, education, social inclusion, and climate/
energy, to be reached by 2020.
The EU strategy document declares: ‘Our future standard of living depends on our ability to
drive innovation in products, services, business and social processes as well as models. This is
why innovation has been placed at the heart of the Europe 2020 strategy’, with the Innovation
Union as its ﬂagship (European Commission 2011, p. 4). The EU encourages the member
countries to invest 3% of their GDP in R&D by 2020 (1% public funding, 2% private-sector
investment). The EU is working to create by 2014 a single European Research Area, where
researchers will be able to work anywhere in the EU, and cross-border cooperation will be
enhanced. The EU aims to create ‘knowledge and innovation communities’ – a new model of
partnership involving universities, research organisations, companies, foundations, and other entities (European Commission 2011, 2014).
Although Jong (2008) argues that the studies and approaches based on European experiences
despite their theoretical insight can hardly be applied to the case of Southeast Asia and non-European cases, the EU’s strategic objective of the ‘Innovation Union’ reinforces the argument for
innovation system approach to regional integration in this paper.

4. Application of NeSI and regional integration conceptual framework: China and
ASEAN
4.1. National systems of innovation in Southeast Asia and China
NSI in ASEAN and China are at various stages of development and transition. For example, the
NSI in Singapore is well advanced than other countries in ASEAN, and it made signiﬁcant progress in developing STI capability. The large and wealthy public enterprises promote innovation
and the government puts more resources into education and training than Taiwan (Lin and Lin
2014, p. 121). Singapore is now trying to shift towards increasing emphasis on developing
own R&D and innovation capability. Malaysia’s NSI is relatively stronger than others, as it is
the most competitive nation after Singapore. However, there is little innovativeness in the
economy as a whole and it suffers from continuing shortage of skilled labour and problem of
increasing brain drain (OECD 2013).
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Figure 3: Regional integration/cooperation: traditional market integration approach A vs. innovation system
approach – a conceptual framework.
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Thailand has gone through transformation from an agriculture-dominated economy to predominantly industry and service-led economy, its NSI did not develop robustly, instead it remained
weak and fragmented (Intarakumnerd, Chairatan, and Tangchitpiboon 2002). It suffers from
number of weaknesses including the following: (i) Unlike the Asian NIEs, Thailand has performed badly in terms of research and innovation; (ii) Thai ﬁrms generally suffered from low
technological capabilities and ‘less than 15% of the ﬁrms had conducted R&D, only one third
had reverse engineering capabilities and only half indicated that they had some design capabilities’; (iii) ‘Thai universities have very low research performance as measured by the number of
publications in recognised international journals’; (iv) Linkages between users and producers,
between ﬁrms, and between universities are weak (Intarakumnerd and Chaminade 2007; Chaminade, Intarakumnerd, and Sapprasert 2012).
According to INSEAD and WIPO (2012), Singapore is an innovation leader, Malaysia, Thailand, and Vietnam are innovation learners, Lao PDR is an underperformer, Indonesia and Philippines are positioned better than underperformers but not yet as good as learners. These differences
among the NSIs of Southeast Asian economies are likely to inﬂuence the diverse interactions
between China and ASEAN members in co-building NeSI. Table 2 provides the innovation proﬁles of selected ASEAN countries and highlights the strengths and weaknesses of NSI in these
countries.
Among the ASEAN countries, Indonesia, Malaysia, Thailand, Philippines, Singapore, and
Vietnam have already employed the concept of NSI in formulating their STI policies.
However, the general problem is the failure to integrate innovation policies with other development policies such as infrastructure, environment, and poverty eradication. This weakness
adversely impact on potential beneﬁts for development, economic growth, and competitiveness.
State plays a central role in developing NSI in respective countries, and except the case of Singapore innovation policies in other countries follow the traditional model where innovation is
equated with R&D and priority is accorded to public R&D institutions and universities. The
ﬁrms are considered end users of knowledge generated by the public R&D institutions. There
has been no serious effort to develop innovation systems at the regional and local levels and
the main actors continue to be at national level. Initiatives to foster linkages between universities,
public R&D institutions, and industry have produced only limited success, which meant weak
support for private ﬁrms to enhance their technological and innovation capabilities. Although
there have been initiatives in all countries to strengthen institutional framework of NSI such as
improved institutional environment to foster entrepreneurship, there are a number of serious problems such as weak ﬁnancial institutions (e.g. in most ASEAN countries the venture capital
markets are weak and signiﬁcantly lag behind Taiwan and South Korea). Furthermore, except Singapore other countries’ NSI did not gain signiﬁcant beneﬁts from the multinational enterprises
(MNEs) and foreign direct investment (FDI) (Ratanawaraha, Chairatana, and Ellis 2013).
In 1978 China initiated economic reform and opened the economy to international trade. Until
the mid-1980s, the economic development was managed under a centrally planned economic
regime. Between the 1980s and 1990s, it initiated market-oriented reforms and economic transition, which attracted large inﬂows of FDI which led to rapid growth driven by exports of manufacturing goods, mainly in low-tech areas. China relied heavily on foreign technology, as its
scientiﬁc and technological capabilities lagged signiﬁcantly. Since the late 1990s, China has
been making strong efforts to shift from low skill and resource intensive manufacturing and
dependence on imported technology towards developing ‘endogenous innovation and harmonious development’ (Gu and Lundvall 2006). Its high-tech exports have increased massively
from 5% in the early 1990s to over 30% in 2005 (OECD 2007, p. 12). However, a study by
Boeing and Sandner (2011, p. 28) revealed ‘overall weak innovative performance’ of China’s
NSI and found that ‘less than one percent of China’s patent applications are of intermediate or
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Table 2: Innovation proﬁles of selected South East Asian countries.
Singapore (high income)

Malaysia (middle-income economy)

1. Its NSI is the most advanced in ASEAN. Made
1. Ranks second after Singapore in competitiveness
signiﬁcant progress in developing STI capability 2. Used FDI and export-led manufacturing to
2. NSI initially focused on attracting and leveraging
emulated the East Asian Tigers (e.g. South Korea,
FDI from MNEs to transfer advanced technology,
Taiwan)
developing infrastructure and human resources
3. Industrial sectors based on manufacture and export
3. Started to shift towards increasing emphasis on
of technology-based products of MNEs fuelled
developing own R&D and innovation capability
growth (electronics, automobiles and parts)
4. Building of more vibrant technological
4. MNEs focus mainly on manufacturing and
entrepreneurial community will be crucial for
assembly
transition from technology adopter to innovator
5. Little R&D or technology transfer and
5. Geographical proximity and strong business and
technology spillover from foreign to domestic
cultural links with China and India offers both
ﬁrms
opportunities and challenges for consolidating its 6. Suffers from continuing shortage of skilled labour
role as the region’s innovation hub
and problem of increasing brain drain
6. Challenges in continuously attracting global
7. Little innovativeness in the economy as whole
talents and nurturing local talents to a higher level 8. Need for strong emphasis on innovation to get out
of ‘middle-income trap’
9. Need for emphasis on local content,
R&D and technology transfer provisions for
MNEs and incentives for domestic ﬁrm
training
Thailand (middle-income)
1. Since 1980s, economic growth depended on FDI
and exports
2. Key production base for global automotive,
electronics ﬁrms from Japan, USA and
Europe
3. Promoted ‘cluster concept’ that focused on
automobiles, food, fashion and software
4. Programmes to encourage R&D and technology
development produced limited results
5. Beneﬁted little in terms of technological
capabilities from MNEs, as they mainly transfer
technology embodied in equipment
6. Levels of R&D spending, S&T workers
and patents are below those of its
competitors
7. Face challenges from low cost dynamic
economies such as China and India and also from
more technology-intensive economies such as
South Korea and Taiwan
8. Need to improve skilled labour force,
ICT infrastructure, coordination and
implementation of S&T policies, R&D
incentives to foreign and local ﬁrms and foster
collaborative innovation linkages of
manufacturing ﬁrms

Indonesia (middle-Income, but poverty is
still a problem)
1. It was able to attract only modest level of FDI
2. FDI mainly ﬂows into high- and mediumtechnology sectors, but input levels lower
3. Growth was driven mainly by exports of natural
resources and good trade links with leading global
economies
4. It has not developed a technology-intensive
industry and imports of high-technology products
outweigh exports
5. Until recently, there was lack of development of
adequate scientiﬁc and technological base and
framework conditions for innovations
6. Now, strong emphasis on policies and mechanisms
to promote innovation led growth
7. Need to develop the ICT infrastructure, and
remove barriers to entrepreneurship and business
risk
8. Rate of modernisation of economy is relatively
slower than many regional neighbours

(Continued)
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Table 2: Continued.
Vietnam (low-income)
1. Since late 1980s, it pursued export-led growth
based on open market and increased FDI
2. Second largest exporter of rice and coffee in the
world (agriculture employs 52% of workers), and
technology-based exports constitute a small share
of total exports
3. Government actors dominate S&T, research and
innovation activities related to both public and
private sectors
4. Priority sectors such as ICT continue to develop
and able to attract FDI
5. Need to change the role of state from ‘innovation
actor’ to ‘innovation catalyst’
6. Need for continued investment in education and
technology-based production
7. NSI needs to be strengthened in terms of
incentives to private R&D, technology transfer
and linkages between public and private sectors
(particularly foreign ﬁrms)

Cambodia (low-income)
1. Economy is dominated by agriculture and garment
manufacture
2. Little technological base, and insigniﬁcant role of
innovation in economic development
3. NSI is weak with little R&D expenditure, small
number of researchers, low but growing
publication and rare patenting activity
4. Current focus on product diversiﬁcation, trade
expansion, attracting more FDI, and improving
general business climate and educational
environment
5. Development of educational sector will need to
prioritise science, engineering and
entrepreneurship
6. Industrial policy needs to prioritise cluster
developments, spillovers and product
diversiﬁcation
7. Science and innovation policies need to be given
greater emphasis to foster science and innovation
activities

Sources: OECD (2013) and Ratanawaraha, Chairatana, and Ellis (2013).

high value’ compared to Germany and the USA. They also found that compared to other Chinese
ﬁrms the contribution of relatively young ﬁrms in high-tech industries ‘such as Huawei, ZTE, and
BYD to the innovative performance’ of China’s NSI is ‘signiﬁcantly higher’
Although many Chinese ﬁrms are still behind the global innovation leaders, they are making
strong effort and R&D investment to develop indigenous innovative capabilities and are introducing global brands. Some ﬁrms are involved in foreign mergers and acquisitions and investment in
overseas R&D infrastructure. The government took many initiatives to build China as one of the
leading ‘innovation economies’ in the world through human capital formation and increased
investment in STI. It is likely that ‘China will make progress in developing its own innovative
capabilities’ and emerge as a ‘signiﬁcant contributor to global innovation’ (OECD 2007, p. 17).
In general, building and accumulation of technological capabilities in Asian economies is
markedly different from that of developed economies. For example, Mathews (1999, p. 1)
argued that the advanced technological capabilities of Asian economies such as Korea,
Taiwan, or Singapore were mainly accumulated though ‘well developed system of management
of technological diffusion’ rather than through conventional approaches to innovation and R&D.
He called this a ‘national system of economic learning’, in contrast to the conventional notion of a
‘national system of innovation’. Dodgson (2009, pp. 606– 607) further argued that only China,
Singapore, Taiwan, Korea, and Malaysia have developed ‘research infrastructures, particularly
in some industries, and relatively coherent national innovation systems’, and ‘other East Asian
countries do not possess signiﬁcant research or innovation capacity’. Technical collaboration
among East Asian economies has played a major role towards innovation and economic development and the nature of technical collaboration has changed over the years. In the past, the main
emphasis was on the efﬁcient dissemination of existing knowledge and not on the joint creation of
new knowledge. Unlike the developed economies, ‘where mutual risk reduction is frequently the
driving inﬂuence, in the East Asian countries it is technological learning, upgrading and catch-up
industry creation that is the object of the collaborations’.
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It is argued that the improvement of technology capabilities of ﬁrms depends on not only
appropriate government policies (openness and regulations) and innovation infrastructure
(ﬁrms, universities, research institutes, and intermediates) but also competent scientiﬁc and technical human capital and learning from advanced innovators (Radosevic 1997; Kim and Nelson
2000; Niu 2014). What is interesting is that economies in Asia have been learning from each
other’s NSI experience. For example, South Korea followed the experience of Japan, Taiwan,
and Singapore have been trying to learn from each other, and latecomers such as China and
Malaysia have been trying to learn from Japan, South Korea, and Taiwan.
Also both the ﬁrst wave of Asian Tiger economies such as South Korea and Taiwan and the
second wave Tiger economies such as China, Malaysia, and Thailand have followed system of
management of technological diffusion rather than the conventional approaches to innovation
and R&D. However, already some of them such as Korea, Taiwan, Singapore, and China have
been trying to shift towards endogenous innovation and R&D capability.
To sum up, increasing changes in national competitiveness, global supply chain, trade and
investment dynamics, energy, environment, climate change have created both opportunities
and challenges for ASEAN and China regional cooperation (OECD 2013). The NeSI is a
useful conceptual tool for framing and analysing these challenges and opportunities from regional
integration/cooperation perspective.
4.2. Overview of ASEAN integration
The ASEAN was formed in 1967 with ﬁve members – Indonesia, Malaysia, Philippines,
Singapore, and Thailand. Currently, it has ten members (Original ﬁve plus Brunei, Cambodia,
Lao PDR, Myanmar, and Vietnam). Also, their cooperation has expanded beyond economic
relations to include political, security, social, and cultural aspects. The 1990s ﬁnancial crisis
exposed the weaknesses of existing regional institutional economic arrangements in addressing
the ﬁnancial volatility faced by these economies, which helped to bring about close cooperation
on macroeconomic and ﬁnancial issues not only among ASEAN members but also between
ASEAN and (‘Plus 3’) China, Japan, and South Korea (Dieter and Higgott 2003).
The ASEAN economic integration model followed a sector-based approach. That is, it
focused initially on a few selected sectors and expanded by learning from the experience
gained. The current drive is towards creating the ASEAN Economic Community (AEC) by
2020 (Reyes 2004). Over the years, ASEAN has undergone signiﬁcant changes in terms of institutional structure and its functioning such as creating a single market through the AEC by 2015,
and the ASEAN Charter in 2007. ASEAN has proposed to create The Master Plan for ASEAN
Connectivity, which aims to achieve more than traditional market integration. This led to comparisons with the EU.
However, Jetschke and Murray (2012, p. 174) view that adoption of EU-style institutions
(e.g. EU’s Committee of Permanent Representatives) and economic integration processes by
ASEAN as ‘both lesson-drawing and normative emulation from the EU’, but not a ‘comprehensive and systematic copying of EU institutions’. They argue ASEAN member states ‘have acted
selectively in line with their ‘cognitive priors’ about state sovereignty’ and there is ‘institutional
change only, but not a change in behavioural practices’. In similar vein, Hill and Menon (2010,
p. 2) argued ‘ASEAN has never been, and probably will never be, an EU type organization, nor
even a NAFTA-type economic bloc . . . ASEAN is even less likely to develop formal mechanisms for macroeconomic policy coordination, leading for example to a common currency or
central bank’.
Quite understandably, the ASEAN is not going to be the replica of the EU. Its effort to develop
physical, institutional and people-to-people connectivity and human resources formation will
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follow an incremental approach and will be more than likely to be distinct from that of the EU. The
role of China in this process is likely to be signiﬁcant. In this context, the proposed concept of NeSI
is useful to analyse China and ASEAN regional cooperation and integration process.

4.3.

China and ASEAN

The initial dialogue on relationship between China and ASEAN was started in 1991. Over the last
two decades, both sides have witnessed signiﬁcant integration in the process of each other’s economic development. What is noteworthy is that the areas of cooperation between China and
ASEAN are not limited to traditional exchanges of goods and services but also extend to STI
capability building. The implementation of China – ASEAN Science and Technology Partnership
Program in 2012 signalled the building of NeSI more systematically. In the traditional economic
relations area, China has become the largest trade partner and the third important foreign direct
investor of ASEAN. In turn, ASEAN became the third largest trading partner and fourth
foreign investor for China. Some major milestone events of the evolution of relationship
between China and ASEAN are presented in Table 3. These events suggest that the relation
between China and ASEAN is expanding from simple trading partners to include more comprehensive STI relationships.
In the following parts, we will analyse the China – ASEAN cooperation in building capabilities in KLIC aspects (broad innovation system relations) using available data, which is limited.
We exclude the discussion of trade and investment relations as these aspects have been extensively covered by numerous studies.
Since the Framework Agreement of Comprehensive Economic Cooperation between China
and ASEAN came into effect in 2002, China has been involved more and more in the ASEAN
integration/cooperation process. Figure 4 illustrates the interactions between China and
ASEAN using the NeSI framework.
Before China and ASEAN have become strategic partners, China signed a number of bilateral
agreements with different Southeast Asian countries. These were at two levels:
(1) Bilateral S&T cooperation at government level: Ofﬁcial science & technology (S&T)
cooperation between governments of China and individual ASEAN member countries
(e.g. ofﬁcial meetings, signing S&T agreements, working groups to engage in S&T activities) (see Table 4).
(2) Bilateral S&T cooperation at non-government level: S&T cooperation between universities, research institutes and enterprises in China and individual ASEAN member
countries (e.g. exchange of researchers and students, development of JRPs, joint publications of scientiﬁc papers, academic meetings, and China – ASEAN Expo).

After becoming strategic partners, the STI relations expanded through a number of agreements
and joint activities (see Table 5). These include the following:
(a) The ASEAN – China Joint Science and Technology Committee (JSTC) was set up in
1995 which meets every two years to plan, execute, and evaluate joint cooperative programmes and activities. In the second meeting held in 2001, both sides proposed to
cooperate in number of areas including holding seminars on technological cooperation,
marine science and technology, application of remote sensing to agriculture, training on
earthquake prediction techniques.
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Table 3: Some milestones of the evolution of relationship between China and ASEAN.
China was accorded full dialogue partner status of ASEAN in July 1996 in Jakarta
China launched the Chiang Mai Initiative with ASEAN, Japan and South Korea in 2000 and agreed to use the
ASEAN + 3 framework to facilitate regional surveillance as well as a network of bilateral swap and
repurchase agreement facilities
In 2001, both sides proposed to cooperate in number of areas including holding seminars on technological
cooperation, marine science and technology, application of remote sensing to agriculture, training on
earthquake prediction techniques
China signed the Framework Agreement on Comprehensive Economic Cooperation in November 2002 to
establish the ASEAN–China Free Trade Agreement (ACFTA)
China was the ﬁrst dialogue partner of ASEAN to accede to the Treaty of Amity and Cooperation (TAC) in
October 2003 in Bali and also the ﬁrst Nuclear Weapon State to accede to the Southeast Asian Nations
Nuclear Weapon Free Zone (SEANWFZ) protocol
Joint Declaration of ASEAN and China on Cooperation in the Field of Non-Traditional Security Issues in
2002, 2004 and 2009. A Plan of Action was adopted (12 October 2011 in Bali, Indonesia)
The China –ASEANEXPO (CAEXPO), an event which showcases products from ASEAN and China, has
been organised and hosted by China on an annual basis in Nanning, China since 2004
Trade in Goods Agreement, Trade in Service Agreement and the Investment Agreement under the
Framework Agreement of Comprehensive Economic Cooperation were concluded and signed between
China and ASEAN on 29 November 2004, 14 January 2007, and 15 August 2009, respectively
ASEAN –China Centre in Beijing was ofﬁcially launched at the 14th ASEAN–China Summit in November
2011 in Bali. The Centre is a one-stop information centre to promote ASEAN–China cooperation in trade,
investment, tourism, education and culture
China –ASEAN Environmental Cooperation Centre (CAEC) was ofﬁcially inaugurated in May 2011 in
Beijing
The ﬁrst meeting between the Chinese Working Committee on Connectivity and the ASEAN Connectivity
Coordinating Committee (ACCC) was held on 7 November 2012 to identify key areas for connectivity
cooperation, work out a list of prioritised projects, and coordinate technical and ﬁnancial resource
mobilization from both ASEAN and China to better support ﬁnancing for connectivity cooperation
projects
China and ASEAN Ministers on Health signed a memorandum of understanding (MoU) on Health
Cooperation at the 4th ASEAN –China Health Ministers Meeting on 6 July 2012 in Phuket, Thailand to
promote ASEAN–China health and medical science cooperation
China and ASEAN have agreed to accelerate the implementation and construction of China– ASEAN
Science and Technology Partner Plan, China –ASEAN Joint Laboratories and China –ASEAN
Technology Transfer Centre in 2013
Sources: www.asean.org; www.iie.com; and www.most.org.

(b) China – ASEAN Cooperation Centre on Environmental Protection was established in
2010. Its responsibilities include developing and implementing joint environmental projects, and cooperation in the environmental protection industry.
(c) Agreements on S&T cooperation covering traditional industries (agricultural and ﬁsheries) and modern industries (ICT and environment): training programmes for ofﬁcials,
joint R&D, infrastructure programmes, information exchange, and seminars.
(d) China – ASEAN leader summit in 2001 identiﬁed ﬁve priority areas for cooperation in
the twenty-ﬁrst century: ICT, agriculture, human resource development, and
education.
(e) Human resource development by China: Financed more than 10 projects involving training and exchange of 6000 professionals under China – ASEAN Cooperation Fund (by
2007); Ministry of Agriculture of China has trained more 1000 managers and technicians
and undertaken 40 technology pilot projects (by 2009); trained 364 Cambodian government ofﬁcials in 2007 and 66 in 2010 from different areas including health, ﬁnance, agriculture, climate, and SMEs.
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Figure 4: China– ASEAN regional integration/cooperation in NeSI.

(f) Human resource development by ASEAN (Singapore): Training of Chinese mayors in
urban planning and management, economic planning, and social development;
China – Singapore Fund to support exchange and training of young ofﬁcials; training
of Chinese national park staff in park management.
(g) Exchange of researchers and students (Chinese in ASEAN): 68,510 by 2009 (36,000 in
Singapore, 10,000 in Thailand, 9200 in Malaysia and 13 in Brunei). Until now, 18 Confucius schools and 14 Confucius colleges have been set up (with 60,300 students, and
5062 volunteer Chinese professors).
(h) Exchange of researchers and students (ASEAN in China): 34,735 by 2009 (see Table 6).

Cooperation
Agreement/MoU

Cambodia

Indonesia

S&T

2008

Agriculture
Forestry
Fishery

2000

1994
2009
2001
2001
2001

Mining
ICT
Environment
Space Science and Technology

Laos

2000

Malaysia

Philippines

Singapore

Thailand

Vietnam

1992

1978

1992

2002

2003

1999

1978
1997
1997

2004/
2007

2000

2001
1992

2001
2007

2008

2003

Sources: Yang (2007; Shang 2009; Zhong 2010; Li 2011; Lu 2011; OECD 2013), pp. 321– 330, Table A.8, p. 323.

2004

2005

Asian Journal of Technology Innovation

Table 4: S&T bilateral agreements between China and Selected ASEAN countries.

223

224

M. Tang et al.

Table 5: S&T agreements signed by China and ASEAN.
Year

S&T agreement signed

2002 MoU on Agricultural Cooperation
2003 MoU on Cooperation in Information and Communication Technology
2004 MoU on Joint cooperation in pushing forward the construction of Information Superhighway in the
Greater Mekong Sub-region
2005 The Beijing Declaration on ASEAN–China ICT Cooperation Partnership for Common Development
2005 Plan for the GMS Biodiversity Conservation Corridors Initiative
2007 2007– 2012 Plan of Action to implement the Beijing Declaration on ASEAN–China ICT
Cooperative Partnership for Common Development
2007 An extended MoU on Agricultural Cooperation for 2007–2011
2009 MoU on Strengthening Cooperation in the Field of Standards, Technical Regulations and Conformity
Assessment
2009 MoU on Cooperation in the Field of Intellectual Property
2009 Cooperation Framework of the China– ASEAN Telecom Regulatory Council on network security
and the China –ASEAN 2009-2010 Cooperation Plan for Communications
Source: OECD (2013), Table A.7, p. 322.

By 2020, the mobility of students from China and ASEAN is planned to reach 100,000. China
has committed to grant 10,000 scholarships to ASEAN students and researchers in the next 10
years. There is a demand from both sides to create a China – ASEAN university:
(i)

JRPs: China has a limited JRPs with Singapore for joint R&D and commercialization in
the areas including materials, bio technology, and microelectronics; Indonesia has 10
JRPs in seven areas for technology development including energy and medicine;
Vietnam has a number of JRPs with China (prevention and control of trafﬁcking of
women and children, and safety for immigrants); some R&D cooperation with Thailand
and Philippines.
(j) Joint publication of scientiﬁc papers has been increasing signiﬁcantly: see Table 7 and
Figure 5.
(k) Academic conferences: Joint academic conferences since 2005 in areas including IPR,
energy, forestry, human resource, aquaculture, and agriculture; and few bilateral conferences between China and Singapore.

Table 6: Students and researchers from ASEAN studying in China.
Year

Total foreign
students in China

Vietnam

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

52,150
61,869
85,829
77,715
110,844
141,087
162,695
195,503
223,499
238,184

647
1170
2300
3487
4382
5842
7310
9702
10,396
12,247

Source: OECD (2013), Table A.10, p. 327.

Thailand Indonesia Malaysia
667
860
1737
1554
2371
3594
5842
7306
–
11,379

1947
1697
2900
2563
3750
4616
5652
6590
–
7926

–
632
840
841
1241
1589
1743
–
–
–

Philippines
–
–
638
602
1375
2176
1512
–
–
–

Singapore Laos
854
–
583
551
929
1322
1392
–
–
2200

–
–
–
403
509
569
–
–
320
320
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Table 7: Joint publication of scientiﬁc papers by China and Southeast Asian countries based on EI statistics
(1999 –2010 December).
Country
Singapore
Malaysia
Thailand
Philippines
Vietnam
Indonesia
Brunei
Myanmar
Cambodia
Laos
Total

Journal paper

Conference paper

Total

5004
205
160
113
64
43
4
2
1
0
5596

1649
39
37
2
5
4
2
0
0
0
1738

6653
244
197
115
69
47
6
2
1
0
7334

Note: Joint publication includes authors from non-China–ASEAN countries.
Source: OECD (2013), Table A.11, p. 329.

(l)
(m)

(n)

(o)

(p)
(q)

China – ASEAN Expo since 2004 (annual event).
IPR: Limited cooperation; for example, in 2008, China granted 76 patents to ASEAN
(of 47,716 patents granted to foreign countries) and corresponding ﬁgures for China are
81 and 10,176 respectively.
Technology trade: China holds trade surplus in medium- and high-technology products
(US$27.7 billion in 2009). China’s technology imports are mainly from Singapore (70 –
80% of total).
Cooperation in Agriculture sector: Technology transfers, mobility of agricultural
experts, technical staff training, university/research institute cooperation in joint
research. Frontier region cooperation in agriculture between Yunan, Guangxi, Hainan
and Vietnam, Laos, Burma has attained remarkable achievement.
Entrepreneurship development: signiﬁcant cooperation in business incubators.
China and ASEAN Banking cooperation: Until 2010, 11 banks each from China and
ASEAN started operating on reciprocal basis and over 150 Chinese and ASEAN
banks have set up correspondence and offshore account relationship.

The cross-border cooperation of knowledge creation is one of the key factors in building the
overall innovation capability of China – ASEAN. This includes jointly published journal
papers. For example, after the foundation of China – ASEAN joint committee on Science and
Technology Cooperation in 1994, the jointly published SCI papers by authors from China and
ASEAN have grown remarkably. According to Wang et al. (2013), the number of these papers
increased from just 6 in 1996 to 2488 in 2011 with a growth rate of 414% (see Figure 5).
Among these papers, the ﬁrst authors from China account for over 50% of the total. And the citation frequency of these papers is higher than that of published domestic papers. The joint publications covers ﬁelds such as electrical and electronic engineering, materials science and applied
physics, crystallography, chemistry, nuclear science, mycology, gastroenterology, infectious diseases, agronomy, and plant sciences.
To sum up, the traditional trade and investment model of regional cooperation/integration
cannot fully describe China’s involvement in the ASEAN integration process. The initial
cooperation between China and ASEAN was project-based, dialogues-based, and rather loose,
limited in basic infrastructure construction, outsourcing labour forces and low-tech industries.
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Figure 5: Jointly published SCI papers by China– ASEAN authors (1995–2011).

At present, the cooperation appears to be moving towards high-tech industries, technology transfer, and fostering knowledge, learning, innovation and overall competitiveness. One example is
China’s involvement in the ASEAN integration process through the ASEAN Mekong Basin
Development Cooperation (AMBDC), which was established in 1996. Ongoing projects
include projects in the areas of infrastructure, trade and investment, agriculture, forestry and minerals, industry, tourism, human resource development, and science and technology.
It is evident that China’s involvement and the extent of linkages clearly go beyond traditional
regional economic interactions/cooperation and shows signs of increasing reciprocal interactions
between the NSI of the larger economy (REP) and the NSIs of smaller economies (Neighbourhood)
strengthening regional cooperation/integration. Therefore, we would like to argue that these
relations can be captured better by the alternative NeSI conceptual approach to regional integration/cooperation, as we attempted to demonstrate here, although constrained by limited availability of data.

5.

Concluding remarks

This paper reviewed the variety of ways of how the system of innovation has been used in order to
help formulate an allowable way of the extension and application of the innovation system conceptual framework to the scope and challenges of regional integration. It explored how a system of innovation that combines knowledge, learning, research, innovation, and competence building (KLIC)
can provide an alternative approach to the study of regional integration by presenting the NeSI. The
paper explored the difference between the traditional market integration approach based on neo-classical economic thinking (liberal trade and investment) and the alternative innovation system
approach to regional integration. It illustrated how the regional integration with liberal trade and
investment conceptual framework takes a narrow economic gain and loss approach, and the
system of innovation approach includes both economic and non-economic variables.
Using the example China and ASEAN (as REP and neighbourhood region, respectively), the
paper demonstrated that the reciprocal interaction between the NSI of larger economy (REP) and
those of smaller economies (in the neighbourhood region) can be conceptualized and studied by
employing innovation system perspective. Furthermore, it demonstrated how the system of innovation incorporated both economic and non-economic variables leading to the suggestion that a
NeSI conceptual framework is worth adding to the theoretical and analytical tools for the study of
regional integration/cooperation and policy-making. NeSI approach is likely to strengthen the
selection and application of deeper theoretical and empirical research to combine systematically
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knowledge, learning, trade, investment, technology, and other variables that ﬂow within the
region and globally. The analysis of China – ASEAN employing the NeSI framework suggests
that it can be also used to study other cases such as Japan and ASEAN, South Korea and
ASEAN, India and South Asia, South Africa and Southern Africa, Brazil and Latin America.
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