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Summary: The literature on technological change and regional development in latecomer countries has argued that foreign
and domestic firms differ markedly with regard to their innovation and upgrading efforts. Foreign firms tend to possess
greater initial technological capabilities and better access to advanced technologies, but often retain advanced production
and innovation activities at their home bases. Some domestic firms, on the other hand, enter the market with fewer resoutrces
and lower technological capabilities, but make great efforts to learn. It thus remains a matter of debate as to whether foreign
or domestic firms are contributing to the formation and upgrading of regional innovation systems in late-comer countries.
This paper provides empirical evidence for the innovation activities of foreign and domestic Chinese firms by testing theo-
retically-based hypotheses with company survey data from 222 electronics firms in the Pearl River Delta in South China. The
major findings are that non-domestic firms carry out innovation activities with greater intensity and more external collabora-
tion than domestic firms. The potential for the emergence of a more coherent regional innovation system and a technologi-
cal catch-up to the standard of the non-domestic incumbents on the part of domestic electronics firms is rather limited.

Zusammenfassung: Die Literatur zu technologischem Wandel und Regionalentwicklung in Schwellenlindern argumen-
tiert, dass sich auslindische und einheimische Unternehmen hinsichtlich ihrer Innovationspotenziale und Aufwertungsstra-
tegien unterscheiden. Auslindische Unternehmen besitzen zunichst groBere technologische Fahigkeiten und besseren Zu-
gang zu fortgeschrittenen Technologien, lokalisieren allerdings viele dieser Aktivititen nicht in den Schwellenlindern selbst.
Einheimischen Unternehmen kann es trotz ihres geringeren Bestands an Kompetenzen gelingen, durch intensive Lern- und
Kooperationsaktivititen technologisch und organisatorisch schnell aufzuholen. Es wird nach wie vor debattiert, ob auslin-
dische oder einheimische Unternehmen einen groBeren Beitrag beim Aufbau lokaler Innovationssysteme leisten. In diesem
Papier werden dazu theoriebasierte Hypothesen zu Innovationsaktivititen auslindischer und chinesischer Unternehmen auf
Basis einer Unternehmensbefragung von 222 Elektronikunternehmen im stidchinesischen Perlflussdelta gepriift. Die we-
sentlichen Ergebnisse sind, dass auslindische Unternehmen mit gréBerer Intensitit Innovationsaktivititen durchfithren und
ein umfassenderes Portfolio an externen Kooperationspartnern besitzen. Dies verringert das Potenzial fur die Entstehung
eines kohirenteren regionalen Innovationssystems und ein technologisches Autholen der einheimischen Unternehmen.
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1 Introduction parative studies have revealed that the Yangtze River

Delta (YRD) is better equipped to provide a suitable

Since the introduction of the Chinese reform
policy in 1978, the Pearl River Delta (PRD) in South
China has become a global centre of export-oriented
manufacturing. The electronics industry is now the
dominant sector of the so-called “world factory” in
terms of production and exports. Since electronics
firms in the region mainly operate at the low-tech end
of the value chain, the industry has recently been fac-
ing increasing pressure to upgrade and innovate due
to rising production costs and new government regu-
lations (HKTDC 20006, 2007). Within China, com-
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environment for the upgrading and strategic coupling
of global production networks and regional develop-
ment (YANG 2009). Lu and WEI (2007) concluded that
the understanding of the PRD as an externally driven
regional economy and an assembling base might be in-
complete, since the region is now becoming a knowl-
edge economy. Its integrated economic development
will thus depend on its inclusion in global networks
for innovation and creativity.

The promotion of more advanced innovation
systems was initiated rather late in the PRD as well
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as in the economically advanced city of Hong Kong.
Despite its impressive export performance in high-
tech sectors, the regional innovation system of the
PRD is less well endowed with R&D capacities and
human capital than Beijing and Shanghai (KKroLL and
TAGscHERER 2009). Despite the fact that private ex-
penditures for R&D are higher than in other Chinese
provinces, the PRD still lacks important players in this
regard, such as a large number of top universities or
national research centres (KRoLL and ScHiLLER 2010;
ARVANITIS and JASTRABSKY 2000). For a long time, the
economic development of Hong Kong was based on
the transformation of the industrial economy into the
so-called ‘front shop, back factory’ model, i.e., the relo-
cation of production activities to the PRD while high-
er value-added functions remained in the city (MEYER
et al. 2009; Str 1998). Innovation was not seen as an
important strategy for firms in Hong Kong, since they
escaped the limits of low-cost production by tapping
into cheap labour and land resources in the adjacent
PRD. The focus on innovation thus did not emerge
until the late 1990s, with the innovation system still
being underdeveloped today (SHarIE 2006). The
structural weaknesses of the PRD model, i.c., over-
dependence on export markets, shortfalls in education
and slow progress in technological upgrading, became
evident during the economic crisis. Nevertheless,
not all firms were affected similarly. Initial evidence
provided by HuaNG and CHEN (2009) suggests that
labour-intensive SMEs without proprietary products
or patented core technologies suffered the most, while
companies with more advance business models and a
strategic focus on upgrading and innovation actually
achieved higher growth rates in 2008. The electronics
industry in the PRD, which involves some of the more
substantial high-value-added and high-tech activities
of the PRD economy, was still able to perform com-
paratively well in early 2008 (GDSTATS 2008).

Against this background, it is the aim of this pa-
per to provide empirical evidence for the innovation
activities of foreign and domestic Chinese firms by
testing theoretically-based hypotheses using compa-
ny survey data from 222 electronics firms in the Pearl
River Delta in South China. Results will be presented
separately for domestic and foreign firms. Among
foreign firms, three sub-groups, namely Hong Kong,
Taiwan, and other foreign firms, will be analysed
separately.

The electronics industry in the PRD is rather het-
erogencous in terms of ownership. Hong Kong and
Taiwan-based companies set up factories in the early
phase of the reform process. Other foreign investors
followed, with state-owned and collective enterpris-

es being transformed subsequently and a domestic
private sector emerging more recently (Lu and WEI
2007; YANG 2007).

Existing studies on technological capability build-
ing in developing countries have revealed that owner-
ship is an important proxy for differences in the in-
tensity of upgrading and innovation. Foreign firms
often possess better access to advanced technological
capabilities than domestic firms, meaning that their
potential to upgrade and innovate might thus be higher
(BELL and Pavitt 1997). However, whether technol-
ogy transfer occurs from foreign to domestic firms
depends on the openness of foreign firms towards
cooperation and the ability of domestic firms to ab-
sorb external knowledge and technology (CoHEN and
LevINTHAL 1990); both are often limited (ALMEIDA
and FErNANDES 2008). Empirical studies using firm-
level data in different regions of China have confirmed
the greater intensity of innovation activities in foreign
firms (e.g., UREM et al. 2008 for firms in Jiangsu) and
the importance of foreign firms as cooperation part-
ners during the innovation process (e.g., LIEFNER 2006
for Shanghai and LIEENER et al. 2006 for Beijing).

This paper is structured in five main parts. Firstly,
existing theoretical concepts and the results of previ-
ous studies on the role of foreign and domestic firms
in regional innovation systems of latecomer countries
will be reviewed. Hypotheses for the empirical analy-
sis are derived at the end of this section. Secondly, the
data and methods used for the empirical analysis are
introduced and their limitations are discussed. Thirdly,
background information about the electronics industry
in the Guangdong province based on secondary data
is provided in order to justify the selection of the sec-
tor (electronics industry) and ownership types (foreign
and domestic private, but not state-owned enterprises).
Fourthly, survey results about the innovation activities
of foreign and domestic electronics firms in the PRD
are presented with a comparison of the two cities of
Guangzhou and Dongguan. Finally, a discussion and
conclusion will summarise the main arguments, while
also providing policy recommendations as well as
identifying areas in which further research is required.

2 Conceptual considerations on the upgrading
of technological capabilities and innovation
in developing countries

In this section, differences in innovation activi-
ties and technological capability building between
foreign and domestic firms in developing countries
will be highlighted. The discussion will then be re-
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lated to the regional perspective on innovation sys-
tems in developing countries, before hypotheses for
the empirical analysis are formulated in connection
with the conceptual considerations.

Innovation is defined as the introduction of a
new or significantly improved product, process, mar-
keting method, or organisational method in business
practices, workplace organisation or external rela-
tions. The minimum requirement is that it is new
or significantly improved to the firm. This includes
both innovations developed by the firm itself and
those that have been adopted from external part-
ners (OECD 2005). The distinction between inno-
vation and non-innovation depends on the existing
level of capabilities. In other words, the same prod-
uct might be significantly improved for a latecomer
firm in China and thus counted as an innovation,
but not new at all for a foreign affiliate located in
China. In that sense, the indication of innovation ac-
tivities does not show the actual technological level
of a firm, but simply its efforts in upgrading its own
capabilities.

2.1 Technological capabilities of latecomert firms
and incumbents

The analysis of technological capabilities and in-
novation in developing countries usually distinguish-
es between firms from developed countries, i.c., for-
eign firms in the developing region, and latecomer
firms, i.c., domestic firms. In general, the techno-
logical capabilities of latecomer firms are expected
to be lower than those of multinational incumbents
(Mathews 2002). Typical differences discussed in the
relevant literature (HospAy 1995; Kim 1997) include:
e Access to the latest technologies developed in the

centres of scientific and technological knowledge
production

e Access to highly-skilled employees, generally in
short supply in developing countries.

e Access to finance, which is often limited due to
the shallow financial markets of developing coun-
tries, while foreign firms can tap into the financial
resources of their home country.

e Access to global consumer markets, which is limi-
ted for latecomer firms because of less well-known
brands and marketing channels dominated by the
multinational incumbents.

These initial differences in resources and tech-
nological capabilities form an important basis for
the assumption that it is more likely for foreign firms
to carry out innovation activities than for domestic

firms in developing countries. However, latecomer
firms also possess specific competitive advantages
(MaTHEWS 2002) which result from the fact that they
can potentially (i) use the most advanced technolo-
gies from the first day on, (i) collaborate intensively
with more advanced partners, (iii) bypass the organi-
sational inertia of more established companies, while
(iv) being able to operate with lower costs. In the
case of Hong Kong’s SMEs, LLoH (2002) coined the
term ‘nimble and nifty’ to describe these advantages.

Another factor that may contribute to a low
intensity of innovation activities of foreign firms
in developing regions is the concentration of these
activities in the home country. While critical inno-
vation activities are carried out in the scientific and
technological core regions, the resulting innovations
are only implemented at the affiliates in develop-
ing countries, for example in the case of home-base
augmenting (KuEMMERLE 1997). However, if adapta-
tions to local conditions are necessary, they are of-
ten carried out locally and are a first step towards
developing more advanced technological capabilities
there.

Even taking these qualifications into account, it
is still expected that the advantageous resource en-
dowment of foreign firms and the complexity of the
electronics industry will result in the greatest innova-
tion efforts being made by foreign electronics firms
in the Pear] River Delta.

H1: Innovation activities of non-domestic electronics firms
in the PRD are more intensive than those of domestic firms.

2.2 External orientation of latecomer firms

This static view of the recent level of innova-
tion and capabilities must be complemented by a
dynamic perspective on strategies for upgrading
and learning in latecomer firms. As shown above,
the initial resource endowment, market position,
and business model is advantageous for foreign
firms entering developing countries. These ad-
vantages are incorporated into DUNNING’s (1988)
OLI paradigm for incumbent firms. However, this
framework does not offer an explanation for the
success of several latecomer firms from develop-
ing countries in entering global markets and in-
novative networks. As an extension of the OLI
paradigm, MATHEWs (2002, 2006) introduced his
so-called LLL framework which focuses on the
upgrading and internationalisation strategies of
latecomer firms. The three L’s stand for linking,
leveraging, and learning,.
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The starting point for the upgrading - and thus
also for the innovation - of latecomer firms is a pur-
poseful external orientation in order to overcome
the weak internal resource endowment (MATHEWS
2000). Critical strategic linkages with non-domestic
firms and global markets must be developed. Firm
strategies are at the core of this concept as well as
approaches related to it (e.g., LALL 1992, 2000; BELL
and PavitT 1997). Therefore, an analysis will be un-
dertaken of the external orientation and strategic
focus of domestic and non-domestic firms.

The Asian electronics industry provides an ex-
ample of how firms in developing countries have
managed to increase their technological capabili-
ties, learn new technologies, and move successively
upwards in the value chain to higher value-added
products. This development of single firms began
with OEM production arrangements, which were
then gradually replaced by ODM and OIM/OBM
(Hosbpay 2000): under the OEM (original equip-
ment manufacturing) system, subcontracting firms
produce to the precise specification of a particular
buyer. ODM (own design and manufacturing), in
contrast, allows subcontracting firms to carry out
at least some product design and production tasks.
The general design layout, however, is still provid-
ed by the buyer. Under OBM (own brand manu-
facturing) and OIM (original idea manufacturing),
the subcontracting firms conduct R&D and invent
products for the use of the buyer. Whereas OEM
offers possibilities for technological learning to
subcontractors with limited capabilities, ODM and
OBM prove the subcontractor’s ability to produce
higher value-added goods (Hospay 2000, 134—
140). Universities may help to acquire the knowl-
edge necessary for making this transition. Using
company-level data from Thailand, Singapore,
and Penang (Malaysia), BERGER and REvILLA DiEz
(20006) apply the OEM—ODM-OBM terminology
to analysing the effects of technical progress and
learning. What can be observed on the level of sin-
gle firms is also true of the regional and national
economies of some successful Asian countries (see
below; LarL 2000, 21-24).

H2: Domestic firms in the PRD cooperate more often
with other partners when carrying out innovation activities
than non-domestic firms. The major reasons are limited in-
house capabilities and cultural proximity to other domestic
players in the innovation system.

H3: Domestic firms have conscionsly formulated long-
term strategies towards innovation and upgrading in order fo
overcome their weak initial resonrce endowments and to catch
up with foreign incumbents.

2.3 The regional innovation perspective

External linkages have been identified as the
critical component of the upgrading efforts of late-
comer firms. Innovation systems (LUNDVALL 1992;
NELSON 1993) are used to conceptualise the exter-
nal environment for innovation. The regional in-
novation system (RIS) approach (e.g., BRaczyk et al.
1998) applies the elements of a national system, such
as firms, government, universities, institutions, etc.,
to the regional level. It is argued that region-specific
conditions and cooperation relationships between
different organisations and individuals influence
the regional innovation potential either positively
or negatively. However, these regional systems are
closely interdependent with national and global in-
novation and knowledge networks (REviLLA Dikz
and BERGER 2005). Since the case study in this paper
is focused on the Pearl River Delta, its regional in-
novation system is expected to have an influence on
the innovation activities of firms.

When analysing RIS in developing countries,
certain specificities have to be taken into account
(REviLLA DiEz and BERGER 2005). Among them are
() human resource development, which is of major
importance for the development of absorptive ca-
pacities, learning and technological capability build-
ing, (ii) linkages to extra-regional players, which are
important in offering critical learning opportunities
for firms in developing countries and thus for devel-
oping strong regional innovation systems in the long
run, since local players are weak in terms of innova-
tion potential (ErNsT 2000), and (iii) the fact that the
concept of innovation systems is an ex-ante concept
in developing countries (AROCENA and Sutz 2002)
and provides a policy agenda for system building and
promotion.

The analysis will take into account the regional
innovation perspective by looking at the intensity of
the external linkages of domestic and non-domes-
tic firms. Furthermore, selected results will be pre-
sented separately for two major industrial clusters in
the PRD (BrLLANDI and DI ToMMASO 2005; ENRIGHT
et al. 2005; L1 and FunG REsEarcH CENTRE 2000),
namely the cities of Guangzhou and Dongguan.

3 Data and methods

The hypotheses were tested mainly by using pri-
mary data from a company survey of electronics firms
in the PRD. The data is described in detail in this
section. Specific indicators which were constructed
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based on the data are introduced in the respective re-
sult sections. Secondary data from the Guangdong
Statistical Yearbook 2008 (GDSTATS 2008) were
used to prove the relevance of the sample selection
regarding its sectoral scope, i.c., the electronics indus-
try, and its scope in terms of ownership form, i.e.,
mainly private firms with Chinese ownership and for-
eign firms, with a special focus on those with Hong
Kong and Taiwanese investment.

The set of primary data covers 222 electronics
firms in the PRD. The survey was focused on the
cities of Dongguan (89 firms or 40% of the sample)
and Guangzhou (116 firms or 52%). The remaining
17 firms or 8% are located in other cities of the delta.
Guangzhou was selected as one of the cities in which
a high portion of Guangdong’s electronics industry
is located (7% of the provincial gross value added in
electronics). It is the provincial capital with a diversi-
fied industrial structure, a strong service sector, and
is home to the major universities of the province.
Firms in Guangzhou are markedly focused on the
domestic market. In contrast, Dongguan was initially
industrialised using investments from Hong Kong
and Taiwan (YANG 2007). Its economic structure is
almost completely focused on the manufacturing sec-
tor, and in particular on the electronics industry. 12%
of the gross value added of the electronics industry
in Guangdong is produced in Dongguan. The export

orientation is very high; service industries are weak;
there are no universities. The location of the two cit-
ies is shown in figure 1, which also documents the
dominant role of the electronics industry other cities
of the PRD.

The sampling of firms for Dongguan was based
on the Guangdong Electronics Company Catalogue
2007 and for Guangzhou on a list provided by the
Statistical Bureau of Guangzhou. The survey was
focused on districts with a high density of electron-
ics companies. In Guangzhou, the Tianhe, Panyu
and Huadu districts were selected as relevant clus-
ters of the electronics industry. In Dongguan, the
three main districts of the survey were Changan,
Dongcheng, and Houjie. 300 questionnaires were dis-
tributed to randomly selected firms in these districts.
In Dongguan, 89 of 150 questionnaires, or 59%, were
returned. The response rate in Guangzhou was 77%,
or 116 of the 150 distributed questionnaires. All ques-
tionnaires could be used for the analysis, as missing
or contradictory answers were redressed in telephone
follow-ups. The survey was completed in eatly 2008.
General characteristics of the sample and structural
differences between Dongguan and Guangzhou are
shown in table 1.

The telephone follow-up resulted in a high quali-
ty and consistency of the information provided by the
participating companies. However, tests for repre-

Sectors of the Manufacturing Industry

\:I Electronics Industry
- Petroleum/Chemistry
- Textile and Garment

- Food and Beverage

Gross Production Value
in 100 Million Yuan

I:l Pearl River Delta
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E Machinery/Transport Equipment
\:l Others Zhaoging

Shenzhen
|:| Survey Area Jiangmen
'y
o
Draft and Cartography: Wenying Fu o gg 0 50 100 150 200km
Source: Guangdong Statistical Yearbook 2009 bd
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Fig. 1: Sectoral composition of the manufacturing industry in the Pearl River Delta, China.
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Tab. 1: General characteristics of the surveyed firms in HK and the PRD
Dongguan Guangzhou Dongguan  Guangzhou
Number of firms 91 116
Chinese 40% 61% Empl 1-99 27% 43%
Owner- pi 15% 21% HMPIOYESS 00 _ 499 45% 34%
ship . in PRD [%]
in % Taiwan 22% 5% 500 and above 29% 23%
in %
Other 23% 13% China 51% 59%
F - 2 .
oun 000 and 60% 56%  Mainfinal  Emerging Asia 19% 15%
dation earlier
. market [%0]
in PRD W, c )
in % 2001-2007 40% 44% cstern Lountries, 30% 26%

Japan

Dongguan and Guangzhou differ highly significantly (X?-test below 1%) in terms of ownership and employees.

Source: own survey

sentativeness were impossible due to inaccessible in-
formation on the structural characteristics of the to-
tal population or the sampling frame, although since
the response rate was rather high, this is expected to
be a minor problem. Furthermore, the analysis is ex-
ploratory. It aims to identify significant influencing
factors and patterns; it does not attempt to estimate
results for the total population.

The questionnaire consisted of five sections and
addressed the following topics: (i) industry and mar-
ket conditions, (if) production system, (iii) employ-
ment, (iv) innovation activities, and (v) a fact sheet on
structural characteristics. The companies were asked
to answer the questions only for the operating site at
the specific location. In the remainder of the paper,
the terms firm and company are used interchangeably
and are related to the site surveyed.

Innovation activities were mainly measured us-
ing input and process indicators, for example the im-
portance of certain types of innovation, the organisa-
tion of innovation activities, and the importance of
different innovation-related sources of information.
The collection of quantitative data on innovation ex-
penditures or on sales with new products as a ratio
of total sales did not produce useful results, since the
interviewees could not explicitly attribute expendi-
tures and sales to specific innovation activities. The
difficulties experienced when measuring innovation
outputs are in line with observations from innovation
surveys in several developing countries reported by
the Oslo Manual (OECD 2005).

Ownership of firms is defined by the nationality
of the main owner, which was included as a question
in the survey. The information was double-checked
by examining the firm registration. 115 firms were
classified as domestic firms without any major foreign
ownership. 111 of them were private enterprises (only

seven of these had been privatised), two were state-
owned and two were collectively owned. 102 firms
were identified as non-domestically owned. 73 were
wholly foreign-owned and 19 were joint ventures. Ten
firms were registered as domestic enterprises, but had
a major foreign owner. They were also included in
the group of foreign enterprises. Five companies did
not provide any information about their ownership
or registration and had to be excluded from analyses
which differentiated according to ownership.

4 Overview of the electronics industry in the
Guangdong province

This section provides basic information about
the relevance of the electronics industry in the
Guangdong province, its spatial distribution, owner-
ship structure, and export orientation based on the
gross value added of the three industry sub-sectors:
(i) electrical machinery and equipment; (ii) commu-
nication equipment, computers and other electronic
equipment; and (iii) manufacture of instruments,
meters and machinery for cultural and office use.
Furthermore, it will be demonstrated that the elec-
tronics industry is the strongest sector in terms of
technological activities. The data used in this section
is based on the Guangdong Statistical Yearbook 2008
(GDSTATS 2008).

4.1 Relevance of the electronics industry and
ownership patterns

Both the Guangdong province and the PRD,
which consists of nine core cities of the prov-
ince, are highly specialised in the electronics in-
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dustry. The industry’s share of gross value added
in manufacturing was 39% in 2007. Within the
Guangdong province, the electronics industry is
spatially concentrated in the PRD (96% of the
provincial total). Some cities in the PRD are al-
most completely focused on electronics, for exam-
ple Shenzhen with a share of 67% or Dongguan
with 42% of the total manufacturing value added.
Guangzhou, the provincial capital, has a diversi-
fied industrial structure. Its core manufacturing
industries are transport equipment (27%), chemi-
cals (21%), and electronics (13%).

Besides industry structure, the two regions
covered in the survey, Dongguan and Guangzhou,
differ in terms of firm ownership and export ori-
entation. State-owned and state-controlled firms
are responsible for 27% of gross value added in
manufacturing in Guangzhou, in contrast to 10%
in Dongguan. Dongguan has a higher share of
foreign-invested activities (77%) than Guangzhou
(56%). Within the group of foreign-invested
firms, Hong Kong, Macau, and Taiwan firms are
especially dominant in Dongguan (44%), while
constituting only 19% in Guangzhou.

These ownership patterns have an influ-
ence on the export orientation of the two cities:
Dongguan is much more export-oriented than
Guangzhou. While Guangzhou’s share of the
provincial gross value added in industry is 18%,
its share of exports is only 10%. In Dongguan,
the respective figures are 10% for value added
and 16% for exports. All in all, the patterns re-
vealed represent important background informa-
tion for the interpretation of the survey results.
Furthermore, the sampling of firms in both cities
ensured that the data did not represent only one
facet of the electronics industry in the PRD, but
rather covered its diversity in terms of ownership
and export orientation.

Within the electronics industry of the
Guangdong province, the share of state-owned
and state-controlled firms is much lower than in
other manufacturing sectors (4% in electronics
compared to 24% in the remaining manufacturing
sectors). As a result, the share of private domes-
tic firms (33% for electronics compared to 25%
for the other manufacturing sectors) and foreign-
funded firms (62% compared to 49%) is much
higher. For the foreign-funded sector, the statisti-
cal yearbook further differentiates between firms
with investments from Hong Kong, Macau, and
Taiwan (HMT), and other foreign-funded firms.
Both sub-groups are of similar importance - 55%

of the gross value added originates from HMT
firms and 45% from other foreign firms.

Based on these results, it is justified to re-
strict the analysis of the electronics industry to
four types of ownership: (private) domestic, Hong
Kong, Taiwan, and other non-domestic. The three
non-domestic types of ownership are dealt with as
one group in many statistical analyses.

4.2 Technological activities in the electronics
industry

Secondary data on technological activities was
provided in the Guangdong Statistical Yearbook
for input and output indicators. The input indi-
cators available were internal expenditures for
scientific and technological activities (STEXP),
resecarch and development (RDEXP), and new
product development (NPEXP). Output indica-
tors were output value (OUTVAL), sales revenue
(OUTREV), and export values (OUTEXP) of new
products. These data were available for all 21 cities
of the Guangdong province; however, no sectoral
differentiation was given. Therefore, an auxiliary
measure was used to provide evidence for differ-
ences in technology intensity according to the sec-
tor. Correlation analysis is applied to the shares
of each industrial sector for the individual cities
and each technological indicator as a percentage of
total value added. A high and positive correlation
would imply a comparatively greater technological
intensity of this sector.

The results of the correlation analysis in table 2
are proof of a comparatively high technology inten-
sity of the electronics industry in the Guangdong
province. Besides electronics, transport equipment
and machinery are the only sectors with positive
correlation coefficients for input indicators, while
chemicals and pharmaceuticals have a positive co-
efficient for output indicators. This result justifies
the focus of the following analysis on innovation
activities in the electronics industry.

5 Innovation and upgrading activities of
domestic and non-domestic electronics
firms

In this section, the hypotheses are tested us-
ing the survey data. The structure of the section
corresponds with the order of the hypotheses as
introduced above.
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Tab. 2: Correlation coefficients for innovation indicators and value added by sector for 21 cities of the Guangdong province

Industrial sector STEXP RDEXP NPEXP OUTVAL OUTREV OUTEXP
electronics 0,479 0,296 0,504 0,445 0,408 0,648
transport equipment 0,162 0,178 0,121 0,152 0,128 -0,061
machinery 0,018 0,314 -0,020 -0,482 -0,493 -0,415
chemical and pharmaceutical -0,235 -0,090 -0,250 0,445 0,474 -0,136
rubber and plastics -0,086 -0,165 -0,087 -0,067 -0,087 0,038
textile and garment -0,166 -0,402 -0,067 -0,034 -0,026 0,182
food and beverage -0,164 -0,075 -0,170 -0,359 -0,343 -0,287
metal products -0,122 -0,022 -0,162 -0,562 -0,552 -0,373
others (printing, furniture, -0,207 -0,288 -0,172 -0,302 -0,290 -0,161

wood processing, cultural articles)

Notes: Pearson product-moment correlation coefficient (two-sided), all indicators are calculated as a percentage of
value-added.Source: own calculations based on GDSTATS (2008)

5.1 Types of innovation and innovation intensity

As a first step, a general measurement of the in-
tensity of different types of innovation indicators for
different ownership types in the manufacturing sec-
tor of the Guangdong province was calculated using
a correlation analysis similar to table 2. Instead of
sectors, five different types of ownership were used
(see Tab. 3). The correlation coefficients for domes-
tic companies (state-owned, collectively owned, and
domestic private) are markedly lower than those for
non-domestic companies. This result implies that
more innovation activities are carried out in cities
with more foreign firms. Within the domestic sector,
private companies score slightly better than those
which are state and collectively owned, but in terms
of exporting new products, domestic private firms are
particularly weak. In the non-domestic sector, HM'T-
funded firms are less focused on investing in S&T or
R&D than other foreign-funded firms. However, in
terms of new products (input and output), they are
slightly stronger and have a strong focus on exports.
To substantiate these general findings, survey data
for the electronics industry were used.

The intensity of innovation in the electronics
industry is measured using three different concepts
in order to tackle possible misconceptions related
to the term ‘innovation’ (Tab. 4). The existence of
such a misconception is likely when looking at the
very high scores for innovation activities in general.
Therefore, the figures are only used for comparisons
within the dataset, and not for an estimation of inno-
vation measures that could be used for international
comparisons.

Firstly, a simple measure for innovation is wheth-
er a firm carries out any innovation activity based on
a broad definition of activities which includes, for
example, the introduction of products and processes
new to the firm, the acquisition of new machines,
and training related to innovation and upgrading.
The majority of firms from all groups answered
this question with ‘yes’, although the proportion of
domestic firms was significantly lower than that of
non-domestic firms.

Secondly, a more detailed measurement dis-
tinguishes between different kinds of innovation
(product, process, organisational, and marketing
innovation). In general, activities related to techni-

Tab. 3: Correlation coefficients for innovation indicators and types of ownership for 21 cities of the Guangdong province

Ownership STEXP RDEXP NPEXP OUTVAL OUTREV OUTEXP
state-owned companies -0,114 -0,078 -0,098 -0,235 -0,206 -0,184
collectively owned companies -0,030 -0,341 0,089 0,227 0,225 0,380
domestic private companies -0,153 0,087 -0,169 -0,143 -0,129 -0,541
companies with funds from 0,167 -0,133 0,252 0,195 0,185 0,597
Hong Kong, Macao and Taiwan

other foreign-funded companies 0,211 0,233 0,105 0,196 0,169 0,197

Notes: Pearson product-moment correlation coefficient (two-sided), all indicators are calculated as a percentage of
value-added. Source: own calculations based on GDSTATS (2008)
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Tab. 4: Types of innovation according to ownership
thereof
non-
i H
domestic domestic ong Taiwan other
Kong
innovation yes (1) 66% 7% 74% 81% 78%
activites no (0) 34% 23% 26% 19% 22%
X2-test (sign.) 0,003 0,440 0,593 0,834
product very important (5) 43% 50% 46% 50% 54%
innovation normal importance (2-4) 13% 19% 15% 27% 16%
not important/applicable (0-1) 44% 31% 38% 23% 30%
X>-test (sign.) 0,029 0,257 0,225 0,721
process very important (5) 36% 40% 36% 50% 38%
innovation normal importance (2-4) 21% 31% 31% 31% 32%
not important/applicable (0-1) 43% 28% 33% 19% 30%
X2-test (sign.) 0,005 0,492 0,289 0,900
organisational  very important (5) 12% 21% 21% 31% 14%
innovation normal importance (2-4) 34% 40% 38% 42% 41%
not important/applicable (0-1) 54% 39% 41% 27% 46%
X2-test (sign.) 0,005 0,922 0,104 0,221
marketing very important (5) 16% 23% 18% 27% 24%
innovation normal importance (2-4) 35% 41% 41% 50% 35%
not important/applicable (0-1) 49% 36% 41% 23% 41%
X>-test (sign.) 0,024 0,462 0,184 0,504
innovation 43,74 56,03 52,18 64,62 54,05
index t-test (sign.) 0,017 0,410 0,171 0,686
n=114 n=102 n=39 n=26 n=37

Source: own survey

cal innovation are more important for all firms than
those related to non-technical innovation. All kinds
of innovation are significantly more important for
non-domestic firms than for domestic firms. The
smallest differences are found in the case of product
innovation.

Thirdly, a composite indicator (innovation in-
dex) was constructed using information on all four
types of innovation activities. It ranges from 0 to
100, with all four types being unweighted. For exam-
ple, a firm which regards all types as very important
has an index value of 100, while a company with only
one ‘very important’ type and three ‘not applicable’
types has an index value of 25. The analysis of the
average index values according to ownership sup-
ports the observations made above. Domestic firms

have a significantly lower innovation index value
than non-domestic firms.

Within the non-domestic sector, Taiwanese
firms have the highest scores for all three measure-
ments, while Hong Kong firms have slightly lower
scores than other foreign firms. Even though these
differences are statistically not significant due to the
small size of the sub-sample, the consistency across
different indicators substantiates the assumption
that Taiwanese firms are the more innovative ones in
the region while Hong Kong firms are the least inno-
vative non-domestic firms. Taiwanese firms have a
comparatively strong focus on non-technical innova-
tions, i.c., organisational and marketing innovations.

It has to be mentioned that the results for do-
mestic firms are revealing on-average innovation ca-
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pabilities, but it has been shown by Fan (2000) for
the telecom-equipment sector that some large do-
mestic firms in Shenzhen like Huawei or ZTE are
unique with regard to their innovation capabilities.
These outstanding cases might be missed because
the survey was not carried out in Shenzhen. In that
sense, the coefficient of variation of the innovation
index for domestic firms (87%) is much higher than
for foreign firms (66%). Among domestic firms, 37%
do not possess any innovation capabilities while their
share is only 25% among the foreign firms.

Based on the overall results, hypothesis
H1:’Innovation activities of non-domestic electron-
ics firms in the PRD are more intensive than those of
domestic firms” can be confirmed.

5.2 Use of external sources for innovation activi-
ties

Additional information about the use of external
partners during the innovation process is gained from
the comparison of the way innovation is performed

and the information sources used. In general, com-
panies can rely on internal sources, such as their own
R&D departments and other in-house innovation ac-
tivities, or they can tap into external sources through
cooperative R&D, acquisition of external innovations,
and using external technology as the basis for their
own innovation activities, i.e., reverse engineering,
External information soutces for innovation activities
that require an interactive relationship are (i) partners
within the same company or business group (head of-
fices, affiliates, joint venture partners), (i) customers
who place original equipment manufacturing orders
(OEM), (iii) other customers and suppliers, (iv) unre-
lated companies, and (v) universities and research in-
stitutes. Other methods which are not based on direct
interaction or co-operation with a partner include the
acquisition of information from fairs or technology
markets and the hiring of qualified workers.

The results in tables 5 to 7 suggest that domestic
firms in general rely more often on internal sources
than non-domestic firms. The importance of the
firms’ own R&D/innovation activities is significantly
greater, while the scores for cooperative R&D/innova-

Tab. 5: Types of innovation activities according to ownership, n=152 firms that perform any innovation activities

thereof
non-
i H
domestic domestic ong Taiwan other
Kong

own R&D/ very important (5) 72% 65% 59% 52% 81%
innovation normal importance (2-4) 20% 30% 34% 43% 15%

activities not important/applicable (0-1) 8% 5% 7% 5% 4%
X?-test (sign.) 0,080 0,464 0,166 0,027

cooperative very important (5) 13% 17% 17% 24% 11%
R&D/ normal importance (2-4) 37% 47% 45% 48% 48%
innovation not important/applicable (0-1) 49% 36% 38% 29% 41%
activities X-test (sign.) 0,075 0,944 0,377 0,483

external very important (5) 19% 9% 14% 14% 0%
innovations as  normal importance (2-4) 45% 49% 31% 57% 63%
abasis forown .t important/applicable (0-1) 36% 42% 55% 29% 37%

. o

innovations X?-test (sign.) 0,095 0,004 0,177 0,032

direct application very important (5) 5% 8% 14% 10% 0%
of external normal importance (2-4) 31% 30% 21% 33% 37%
innovations not important/applicable (0-1) 64% 62% 66% 57% 63%
X?-test (sign.) 0,631 0,015 0,779 0,105
n=75 n=77 n=29 n=21 n=27

!'This paraphrase was chosen to avoid the negative connotation of the term ‘reverse engineering’. Source: own survey
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tion are lower. The second most important activity for
domestic firms is reverse engineering, which is rather
unimportant for non-domestic firms.

What kind of interpretation is suitable for these
results? The general perception regarding a great im-
portance of internal R&D/innovation activities is that
such companies are highly committed to innovation.
However, internal technological capabilities of com-
panies from China and other latecomer countries are
generally quite low (e.g., LALL 1992). If they were de-
termined to learn and to acquire new capabilities, they
would need to tap into external sources by blending
them with internal capabilities (BELL and PavirT 1997),
for example in the sense of MaTHEWS” (2000) linking,
leveraging, and learning approach. Based on this theo-
ry-backed assumption, this internally-oriented pattern
is interpreted as a weakness at early stages of techno-
logical catch-up because Chinese firms are too passive
in fostering their internal capacity building by joining
hands with external partners. A fact that is especially
true for SMEs. Nevertheless, the initiation of in-house
R&D efforts provides absorptive capacity for potential
linkages in the future.

In contrast, the fact that other foreign firms rely
heavily on internal R&D/innovation activities can be
seen as an indication of the relative strength of their
internal capabilities and their ability to tap into knowl-
edge sources at their headquarters abroad, but also as
a weakness from the perspective of the regional in-
novation system, because fewer options for domestic
firms are available to cooperate with foreign firms
in the PRD. One reason for the limited openness of
foreign firms could be the weak protection of intel-
lectual property rights (IPR) in China. Furthermore,
Taiwanese firms are the most active collaborators
within the group of non-domestic firms, but the dif-
ferences are not significant due to the small population
size of that group.

Table 6 provides more details on the importance
of different information sources for innovation activi-
ties. Not surprisingly, non-domestic firms most often
rely on their parent companies or other affiliates as an
important knowledge source. In that respect, they dif-
fer markedly from most domestic firms who, especially
in the case of private SMEs, do not have this option.
However, domestic firms are often embedded in global
value chains by delivering products to OEM custom-
ers, for example global brand-name owners or trading
companies. But despite the fact that domestic and non-
domestic firms sell a similar share of their products
under OEM agreements, the OEM customers are less
often used by domestic firms as an information source
for innovation activities.

Only ‘hiring qualified workers’ is significantly
more intensively used as an information source by
domestic firms than by non-domestic firms. In the
long-run, an improved skill base might increase the
absorptive capacity of Chinese firms (COHEN and
LEVINTHAL 1990) and might thus enable them to pat-
ticipate in cooperative and interactive R&D/innova-
tion activities.

Universities and research institutes are the least
important information source for firms of all kinds of
ownership. This result confirms findings from WANG
and LiN (2008) for the ICT industry in the PRD and
CHEeN and KENNEY (2007) for the role of universities
in the regional innovation system of Shenzhen. There
are no significant differences between foreign and
domestic companies.

The external orientation of Chinese and foreign
firms in the innovation process is summarised in ta-
ble 7. Here, companies with at least one and without
any very important external information source in
the innovation process are compared. The sources
considered are those used in table 6, but without the
options “fairs/technology markets” and “hiring qual-
ified workers” because these modes do not require in-
teractive relationships with an external partner. The
greater external orientation of non-domestic firms in
contrast to domestic ones is highly significant. All
sub-groups of non-domestic firms cooperate more
intensively than domestic firms. Other foreign firms
indicate a very important external information source
significantly more often than non-domestic firms
from Hong Kong and Taiwan. This underlines the
advanced access and integration of foreign firms into
knowledge networks, which may, of course, occur as
a result of close ties with their parent companies.

In contrast to the expectations regarding a more
intensive use of external knowledge sources for do-
mestic firms with limited technological capabilities,
hypothesis H2: “Domestic firms in the PRD coopet-
ate more often with other partners when carrying out
innovation activities than non-domestic firms”, must
be rejected. The results derived from the company
survey are contrary to those found in the literature
on technological capability building in developing
countries which stress the importance of internation-
al knowledge transfer, for example through foreign
direct investment and intensive linking, leveraging,
and learning (MATHEWS 2000).

Comparable findings regarding the internal ori-
entation of Chinese firms have been reported by Sun
(2002) for large and medium-sized manufacturing
enterprises. Since his study, which used data from
1999, the situation seems to have remained rather un-
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Tab. 6: Information sources for innovation according to ownership
thereof
d t' non- H
omestic
domestic ong Taiwan other
Kong
parent company, very important (5) 8% 38% 31% 38% 46%
afiiliate, joint normal importance (2-4) 21% 29% 28% 33% 27%
venture partner ¢ important/applicable (0-1) 71% 33% 41% 29% 27%
X>2-test (sign.) 0,000 0,232 0,779 0,405
OEM customer  very important (5) 10% 13% 14% 0% 23%
normal importance (2-4) 29% 41% 41% 55% 31%
not important/applicable (0-1) 62% 45% 45% 45% 46%
X2-test (sign.) 0,015 0,992 0,062 0,014
non-OEM very important (5) 8% 11% 10% 15% 8%
customer/ normal importance (2-4) 33% 37% 24% 45% 46%
supplier not important/applicable (0-1) 59% 52% 66% 40% 46%
X2-test (sign.) 0,448 0,045 0,309 0,322
unrelated very important (5) 7% 13% 7% 19% 15%
company in the  normal importance (2-4) 33% 33% 21% 43% 38%
same sector not important/applicable (0-1) 60% 54% 72% 38% 46%
X>2-test (sign.) 0,085 0,005 0,115 0,473
university, very important (5) 10% 9% 14% 0% 12%
research normal importance (2-4) 19% 21% 14% 25% 27%
institute not important/applicable (0-1) 71% 69% 72% 75% 62%
X>-test (sign.) 0,894 0,126 0,226 0,386
fairs, technology very important (5) 12% 18% 21% 14% 19%
market normal importance (2-4) 32% 34% 24% 48% 35%
not important/applicable (0-1) 56% 47% 55% 38% 46%
X?2-test (sign.) 0,173 0,200 0,174 0,979
hiring qualified very important (5) 42% 28% 31% 29% 23%
workers normal importance (2-4) 30% 37% 21% 48% 46%
not important/applicable (0-1) 27% 36% 48% 24% 31%
X>2-test (sign.) 0,032 0,011 0,240 0,301
n=73 n=76 n=29 n=20 n=26

Source: own survey

changed. Sun (2002) regards the focus on in-house
R&D as a strength which is important for the market
success of these enterprises. In contrast, the findings
presented in this paper for Chinese-owned electron-
ics firms in the PRD, which consist mainly of SMEs,
are assessed as a weakness, because their potential to
carry out meaningful internal innovation activities is

expected to be rather limited. In addition, the domes-
tic technology market and government-supported
R&D institutes and universities have increased their
efforts significantly since the turn of the millennium,
but SuN’s (2002,1069) conclusion still applies to the
recent data: “Industrial enterprises are not yet well
linked with domestic technological development”.
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Tab. 7: Share of firms with at least one very important external information source for innovation activities according to

ownership
thereof
non-
i H
domestic domestic ong Taiwan other
Kong
indication of at least one very important external source 33% 55% 48% 48% 69%
no indication of any very important external sources 67% 45% 52% 52% 31%
X2-test (sign.) 0,005 0,114 0,112 0,003
n=73 n=76 n=29 n=21 n=26

Note: The external sources correspond with those used in table 5 with the exception of fairs/technology markets and

hiring qualified workers. Source: own survey

5.3 Strategic orientation

The previous chapter analysed the use of exter-
nal sources during the innovation process related
to the strategic orientation towards innovation and
cooperation. The electronics companies were asked
which statement comes closest to their strategic ori-
entation. They could choose between six statements
which can be found in the note of table 8. These
statements were later ranked according to their in-
novative content. For the highest and the lowest
class, two statements were combined. If a firm sets
a new market trend or enters a new specialised mar-
ket, this firm indicates a very conscious and specific
strategy towards active innovation. A general focus
on upgrading and innovation in the long term is less
specific and less determined, and is thus considered
to be somewhat less innovative. If a firm operates in
an established market, but is, at the same time, very
keen on taking advantage of short-term opportuni-
ties, a certain innovative capability is still necessary.
However, if a firm simply follows whatever trend is
emerging or responds to any incoming order with-
out any specific strategy besides keeping the factory
busy, it is considered to be rather passive.

The results in table 8 show significant differenc-
es between domestic and non-domestic firms. Non-
domestic firms more often use the first three, more
innovative strategies, while a much larger number
of Chinese firms selected statements that identified
them as rather passive followers. Within the group
of non-domestic firms, other foreign firms could be
identified as the least passive group. Their affiliates
in China are rather committed to upgrading and in-
novation in the long-run. Despite the great impor-
tance of innovation activities for Taiwanese firms,
their strategic focus is significantly more often on
short-term opportunities. Their innovation activities
thus seem to be of an incremental nature and rather

close to the market. This conclusion is also support-
ed by the low share of Taiwanese firms with in-house
R&D/innovation units.

In the future, the greatest impact on upgrading
and innovation in the electronics industry of South
China is expected to originate from foreign firms.
While Taiwanese firms have, in recent times, been
most intensely engaging in innovation and upgrad-
ing activities, their strategic focus remains short-
term oriented. Based on the data presented above,
foreign firms from outside China, Hong Kong and
Taiwan are expected to carry out sophisticated ac-
tivities even more frequently than now.

The self-assessment of firms regarding their
strategic orientation provides evidence for the rejec-
tion of hypothesis H3: “Domestic firms have con-
sciously formulated long-term strategies towards in-
novation and upgrading in order to overcome their
weak initial resource endowments and to catch up
with foreign incumbents”. However, the results are
only significant at the 10%-level and, within the
foreign-owned sector, Taiwanese firms are much less
long-term oriented than the two remaining groups.

5.4 Comparison of innovation intensities in
Guangzhou and Dongguan

A comparison of innovation indicators for
Guangzhou and Dongguan is possible with the data
at the city level. The specialisation of Dongguan in
the electronics industry is greater and localisation
effects may thus result in strong collaboration be-
tween firms from the same sector. However, YANG
(2009) has already highlighted the weak coupling of
electronics firms from Taiwan with other important
players in the innovation system in Dongguan.

Instead, Guangzhou’s economy is rather diversi-
fied and the city has several strong universities and
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Tab. 8: Strategic orientation according to ownership
thereof
domestic non-domestic .
Hong Kong Taiwan other
active innovator 9% 11% 10% 12% 12%
long-term upgrader 53% 59% 62% 42% 68%
short-term opportunist 13% 16% 13% 27% 12%
passive follower 25% 14% 15% 19% 9%
X2-test (sign.) 0,093 0,801 0,058 0,337
n=112 n=99 n=39 n=26 n=34

Notes: Phrases used in the questionnaire:
Active innovator:
Active innovator:
Long-term upgrader:
Short-term opportunist:
Passive follower:
Passive follower:

follows emerging trends

Source: own survey

other local supporting organisations for innovation.
Therefore, urbanisation economies and more diverse
players in the city’s innovation system may serve to
increase innovation activities and external linkages.

The results in table 9 show that domestic firms
in Guangzhou carry out innovation activities more
intensively, even though the number of firms carry-
ing out innovation activity is lower. Domestic and
non-domestic firms also carty out innovation more
often in collaboration with other partners. Among
the external innovation sources, universities and
research institutes are significantly more often cho-
sen as partners by both domestic and non-domestic
firms in Guangzhou than in Dongguan.

6 Discussion and conclusion

The final chapter of this paper will interpret and
discuss the results presented above and conclude by
deriving policy recommendations and identifying ar-
cas in which further research is needed.

The importance of innovation activities is great-
er for foreign than for domestic firms. Within the
group of foreign firms, Taiwanese firms showed the
strongest focus towards innovation, followed by
other nationalities, and finally Hong Kong firms.
The results are almost as expected and show that
Taiwanese producers are truly at the technological
cutting edge of their respective market niches of
the electronics industry (YEUNG 2007), even though
many major brand owners are still located in North

sets new market trends with new brands or products
enters specialised markets with weak competition
long-term focus on upgrading and innovation

aims at short-term opportunities in established markets

simply responds to incoming orders

America, Japan, or Europe. The weakness of firms
from Hong Kong in terms of innovation, which
has been identified by earlier studies (Daviks 1996;
SHARIF and BAaark 2005), is confirmed by the results
presented here. The results regarding the openness
towards cooperation in innovation and upgrading
have shown that domestic firms are rather isolated
from technological inputs. If at all, innovation and
upgrading activities are carried out within compa-
nies, without external inputs that are necessary in the
case of limited technological capabilities. Stimuli for
further upgrading are thus not expected from do-
mestic firms in the short-term. Similar results on a
low propensity to cooperate during innovation and
upgrading have been reported by Sun (2002). Despite
an otherwise intense involvement of Chinese firms
in networks, for example family networks and busi-
ness groups (WHITLEY 1992), these connections are
not accessed for long-term upgrading,.

Further research is needed on the role of dif-
ferent kinds of networks, such as formal networks
with business partners or informal networks with
family members, for innovation activities. The ini-
tial expectation would be that family contacts were
an important safeguard in the past, when the weak
institutional environment resulted in great transac-
tional uncertainties, but that their relevance has de-
clined over time and could even become negative, as
in the case of cronyism or lock-in. A transition from
relation-based to rule-based governance is expected
if market development is deepened (Lt et al. 2004).
Besides family relations, government-enterprise re-
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Tab. 9: Comparison of selected innovation indicators for Guangzhou and Dongguan

domestic non-domestic
Innovation activities yes no X>Test yes no X>Test
Guangzhou 67% 33% 78% 22%
0,354 0,892
Dongguan 62% 38% 77% 23%
Innovation index t-test t-test
Guangzhou 47,64 57,89
0,061 0,498
Dongguan 33,43 52,79
Cooperative R&D/ ' very flormal not imp./ ' very éormal not imp./
. R Lo impor-  impor- not X2-Test impor- impor- not X2 Test
innovation activities . .
tant tance applic. tant tance applic.
Guangzhou 15% 34% 51% 23% 49% 29%
0,149 0,060
Dongguan 5% 38% 57% 11% 45% 45%
. very normal not imp./ very normal  notimp./
Information source: . . . .
. . . impor-  impor- not X>Test impor-  impor- not X2-Test
university/res. inst. . .
tant tance applic. tant tance applic.
Guangzhou 11% 22% 67% 14% 26% 60%
D 0 0 0 0,012 0 0 . 0,014
ongguan 10% 10% 81% 5% 16% 78%

Note: 5 - very important, 2-4 - normal importance, 0-1 - not important/not applicable. Source: own survey

lations are expected to have an important impact on
firm strategies in the transitional environment of
China. Hu and SH1 (2009) found a positive relation-
ship between the political resources and diversifica-
tion strategies of the largest private enterprises in
China.

Strategy has been identified as a significant in-
fluence on innovation. However, comparatively
fewer domestic firms are pursuing a strategy that is
focused on active involvement in innovation. One
reason could be the inability to adjust the firms
towards long-term goals due to limited manage-
rial or financial resources. Domestic firms should,
therefore, be encouraged to increase the managerial
skills along with their technological capabilities. For
Hong Kong firms, Davies and Ko (2006) found a
positive effect of upgrading strategies on perform-
ance in general.

Opverall, the results did not provide evidence for
a catch-up process on the part of domestic firms in
the electronics industry of the PRD with its incum-
bents from abroad. If it is taken for granted that ini-
tial technological capabilities of non-domestic firms
are higher than those of domestic firms, the fact

that non-domestic firms (i) carry out innovation ac-
tivities more often, (ii) have more external linkages,
and (iii) strategically opt for more innovation in the
long-run, provides evidence for a growing capability
gap between the two groups. Only the great impor-
tance of hiring qualified workers in domestic firms
hints at an improvement of the human capital base
and thus absorptive capacities which might lead to
more intensive efforts dedicated to upgrading and
innovation.

Regarding the regional innovation system of
the Pearl River Delta, the results show three major
weaknesses: (i) the internal orientation of domestic
firms limits the inflow of external knowledge into
the region, (ii) close linkages of non-domestic firms
with their parent companies show that they are also
detached from the regional innovation system, and
(iii) the first two conclusions are assumed to be re-
lated to the weakness or absence of critical partners
in the region, for example universities and research
institutes were reported to be the least frequently
used partners. This final result is especially relevant
for Dongguan, whose firms are more weakly inte-
grated into the innovation system.
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The major policy recommendation is to extend
the scope of innovation support towards strength-
ening the regional innovation system and linkages
between the important players. Recently, a strong
focus has been on so-called high-tech enterprises
and technological innovation. If technological capa-
bility building is not complemented in a systemic by
an upgrading of internal organisational capabilities,
it is at risk of being adapted rather half-heartedly.

Requirements for further research can be
identified in three fields: Firstly, improved meas-
urements for innovation and upgrading activities
should be based on a broad definition relevant to
the situation of developing countries. Future sut-
veys on the topic should thus attempt to produce
data on the process of innovation, its barriers and
motivations, and on sensible measurements for in-
novation outputs. Secondly, factors that influence
the intensity of upgrading and innovation activities
should be analysed in greater depth. The quality of
corporate governance, for example, is still a rather
neglected topic in innovation research. Thirdly,
the firm perspective used in this paper should be
further developed into a regional perspective that
takes into account global and local interactions in
innovation and upgrading.

Acknowledgements

Earlier versions of this paper were presented
at the workshop on “The Impact of Transnational
Corporations on Innovation and Regional
Development in China” in Shanghai, August 2009,
organised by East China Normal University and
the Alexander-von-Humboldt-Foundation, and
at the DIME workshop on “Industrial Dynamics
and Sectoral Systems in Developing Countries”
in Milan, December 2009, organised by Bocconi
University. The author would like to thank the
participants for their useful input. The research
underlying these results received funding from
the German Research Foundation (DFG) under
grant RE 1720/8-1 within the ptiority programme
SPP 1233 “Megacities — Megachallenge: Informal
Dynamics of Global Change”.

References
ALMEIDA, R. and FErNANDES, A. M. (2008): Openness

and technological innovations in developing coun-
tries: evidence from firm-level surveys. In: Jour-

nal of Development Studies 44 (5), 701-727. DOI:
10.1080/00220380802009217

AROCENA, R. and Sutz, J. (2002): Innovation systems and
developing countries. DRUID Working Paper. Danish
Research Unit for Industrial Dynamics. Aalborg.

Arvanrts, R. and Jastrassky, E. (2006): A regional innova-
tion system in gestation: Guangdong. In: China Perspec-
tives 63, 13-26.

BeLr, M. and Pavrrr, K. (1997): Technological accumula-
tion and industrial growth: contrasts between developed
and developing countries. In: ARCHIBUGL, D. and MICHIE,
J. (eds.): Technology, globalisation and economic pet-
formance. Cambridge, 83—137.

Berranpr, M. and pr Tommaso, M. (2005): The case of
specialized towns in Guangdong, China. In: Eu-
ropean Planning Studies 13 (5), 707-728. DOL:
10.1080/09654310500139244

BERGER, M. and ReviLra Diez, J. (2006): Do firms require
an efficient innovation system to develop innovative
technological capabilities? Empirical evidence from Sin-
gapore, Malaysia and Thailand. In: International Jour-
nal of Technology Management 36, 267-285. DOI:
10.1504/1JTM.2006.009972

Brazcyk, H.-J; Cookk, P and HEIDENREICH, M. (eds.)
(1998): Regional innovation system: the role of gover-
nance in a globalized world. London.

Cuen, K. and Kenney, M. (2007): Universities/research
institutes and regional innovation systems: the cases of
Beijing and Shenzhen. In: World Development 35 (69),
1056-1074. DOI: 10.1016/j.worlddev.2006.05.013

CoueN, W. and LEVINTHAL, D. (1990): Absorptive capacity:
a new perspective on learning and innovation. In: Ad-
ministrative Science Quarterly 35 (1), 128-152. DOI:
10.2307/2393553

Davies, H. (1996): High 1Q and low technology: Hong
Kong’s key to success. In: Long Range Planning 29 (5),
684-690. DOI: 10.1016/0024-6301(96)00062-3

Davies, H. and Ko, D. (2006): Up-grading and perform-
ance: the role of design, technology and business strat-
egy in Hong Kong’s electronics industry. In: Asia Pacific
Journal of Management 23, 255-282. DOI: 10.1007/
$10490-006-9001-8

DUNNING, J. (1988): The eclectic paradigm of international
production: A restatement and some possible exten-
sions. In: Journal of International Business Studies 19
(1), 1-31. DOLI: 10.1057/palgrave.jibs.8490372

ENRIGHT, M.; ScortT, E. and CHANG, K.-M. (2005): Regional
powerhouse: the greater Peat] River Delta and the rise
of China. Singapore.

Erxst, D. (2002): Global production networks and the changing
geogtraphy of innovation systems: implications for develop-
ing countries. In: Economics of Innovation and New Tech-
nology 11,497-523. DOI: 10.1080/1043859022000031769


http://dx.doi.org/10.1080/00220380802009217
http://dx.doi.org/10.1080/09654310500139244
http://dx.doi.org/10.1504/IJTM.2006.009972
http://dx.doi.org/10.1016/j.worlddev.2006.05.013
http://dx.doi.org/10.2307/2393553
http://dx.doi.org/10.1016/0024-6301(96)00062-3
http://dx.doi.org/10.1007/s10490-006-9001-8
http://dx.doi.org/10.1007/s10490-006-9001-8
http://dx.doi.org/10.1057/palgrave.jibs.8490372
http://dx.doi.org/10.1080/1043859022000031769

2011

D. Schiller: The role of foreign and domestic firms in regional innovation systems of latecomer countries 41

Fan, P. (2006): Promoting indigenous capability: the Chinese
government and the catching-up of domestic telecom-
equipment firms. In: China Review 6 (1), 9-35. DOL:
10.1108/17585521011032559

GDSTATS (2008): Guangzhou Statistical Yearbook 2008.
Statistics Bureau of Guangdong Province. http://www.
gdstats.gov.cn/tjnj/ml_c.htm (06.08.2009)

HKTDC (2006): Impact of processing trade policy change
on Hong Kong companies. Business Alert Issue 11.
Hong Kong Trade Development Council.

— (2007): Cost escalation and trends for export price increase
— A look at the rising production costs in the PRD. Eco-
nomic Forum Report. Hong Kong Trade Development
Council.

Hospay, M. (1995): Innovation in East Asia: the challenge to
Japan. Aldershot.

— (2000): East versus Southeast Asian innovation systems:
comparing OEM- and TNC-led growth in electronics.
In: Kiv, L. and NELSON, R. (eds.): Technology, learn-
ing, and innovation: expetiences of newly industrializing
economies. Cambridge, 129-169.

Hu, X. and SHi, J. (2009): The relationship between politi-
cal resources and diversification of private enterprises:
an empirical study of the top 500 private enterprises in
China. In: Frontiers of Business Research in China 3 (2),
207-223. DOL: 10.1007/511782-009-0011-5

HuANG, Y. and CHEN, S. (2009): Crisis of industrialization in
the Peatl River Delta. East Asian Institue Background
Brief No. 44. National University of Singapore.

Ky, L. (1997): Imitation to innovation: the dynamics of Ko-
rea’s technological learning, Boston.

Krotr, H. and ScHILLER, D. (2010): Establishing an interface
between public sector applied research and the Chinese
enterprise sector: preparing for 2020. In: Technovation 30
(2), 117-129. DOLI: 10.1016/j.technovation.2009.10.003

Krorr, H. and TAGSCHERER, U. (2009): Chinese regional in-
novation systems in times of crisis — the case of Guang-
dong. Fraunhofer ISI Discussion Paper Innovation Sys-
tems and Policy Analysis 19. Katlsruhe.

KuemMerLE, W. (1997): Building effective R&D capabilities
abroad. In: Harvard Business Review March-April, 61—
70. DOI: 10.1225/97206

Larr, S. (1992): Technological capabilities and industriali-
sation. In: World Development 20 (2), 165-186. DOLI:
10.1016/0305-750X(92)90097-F

— (2000): Technological change and industrialization in the
Asian newly industtializing economies: achievements and
challenges. In: Kiv, L. and NELsoN, R. (eds.): Technol-
ogy, learning, and innovation: experiences of newly in-
dustrializing economies. Cambridge, 13—68.

L1 and FunG ResearcH CENTRE (2006): Industrial clusters
in Pearl River Delta (PRD). Industrial Cluster Series 2.
Hong Kong,

L1, S; Park, S. and L, S. (2004): The great leap forward: the
transition from relation-based governance to rule-based
governance. In: Organizational Dynamics 33 (1), 63-78.
DOI: 10.1016/j.0rgdyn.2003.11.005

LierNer, I (2006): Auslindische Direktinvestitionen und
internationaler Wissenstransfer nach China (Foreign di-
rect investment and international knowledge transfer to
China, in German). Wirtschaftsgeographie 34. Munster.

LIEFNER, L; HENNEMANN, S. and XN, L. (2006) Cooperation in
the innovation process in developing countries: empirical
evidence from Zhongguancun, Beijing, In: Environment
and Planning A 38 (1), 111-130. DOI: 10.1068/a37343

Lon, C. (2002): Nimble and nifty: transforming Hong Kong.
Hong Kong: CLSA Asia-Pacific Markets.

Lu, L. and WEL, D. (2007): Domesticating globalisation, new
economic spaces and regional polarisation in Guangdong
Province, China. Tijdschrift voor Economische en So-
ciale Geografie 98 (2), 225-244. DOI: 10.1111/§.1467-
9663.2007.00393.x

LUNDVALL, B.-A., (ed). (1992): National system of innovation.
Towards a theory of innovation and interactive learning,
London.

MATHEWS, J. A. (2002): Competitive advantages of the late-
comer firm: a resource-based account of industrial catch-
up strategies. In: Asia Pacific Journal of Management 19
(4), 467-488. DOL: 10.1023/A:1020586223665

— (2006): Dragon multinationals: new players in 21* century
globalization. In: Asia Pacific Journal of Management 23,
5-27. DOLI: 10.1007/510490-006-6113-0

MEYER, S.; SCHILLER, D. and ReviLra Diez, J. (2009): The Ja-
nus-faced economy: Hong Kong firms as intermediaties
between global customers and local producers in the elec-
tronics industry. In: Tijdschrift voor Economische en So-
ciale Geografie 100 (2), 224-235. DOI: 10.1111/§.1467-
9663.2009.00531.x

NELsON, R. (ed.) (1993): National innovation systems. A com-
parative analysis. New York.

OECD (2005): Oslo manual — guideline for collecting and
interpreting innovation Data. 3 ed. OECD. Pais.

Reviiia Dikz, J. and BERGER, M. (2005): The role of multina-
tional corporations in metropolitan innovation systems:
empirical evidence from Europe and Southeast Asia.
In: Environment and Planning A 37, 1813-1835. DOL:
10.1068/2a3733

SHARIE, N. (2000): An examination of recent developments
in Hong Kong’s innovation system: 1990 to the present.
In: Science and Public Policy 33 (7), 505-518. DOI:
10.3152/147154306781778768

SHARIF, N. and Baark, E. (2005): The tamest of tigers? Un-
derstanding Hong Kong’s innovation system and in-
novation policies. In: International Journal of Technol-
ogy and Globalisation 1 (3/4), 462—-479. DOI: 10.1504/
1JTG.2005.008753


http://dx.doi.org/10.1108/17585521011032559
http://www.gdstats.gov.cn/tjnj/ml_e.htm
http://www.gdstats.gov.cn/tjnj/ml_e.htm
http://dx.doi.org/10.1007/s11782-009-0011-5
http://dx.doi.org/10.1016/j.technovation.2009.10.003
http://dx.doi.org/10.1225/97206
http://dx.doi.org/10.1016/0305-750X(92)90097-F
http://dx.doi.org/10.1016/j.orgdyn.2003.11.005
http://dx.doi.org/10.1068/a37343
http://dx.doi.org/10.1111/j.1467-9663.2007.00393.x
http://dx.doi.org/10.1111/j.1467-9663.2007.00393.x
http://dx.doi.org/10.1023/A:1020586223665
http://dx.doi.org/10.1007/s10490-006-6113-0
http://dx.doi.org/10.1111/j.1467-9663.2009.00531.x
http://dx.doi.org/10.1111/j.1467-9663.2009.00531.x
http://dx.doi.org/10.1068/a3733
http://dx.doi.org/10.3152/147154306781778768
http://dx.doi.org/10.1504/IJTG.2005.008753
http://dx.doi.org/10.1504/IJTG.2005.008753

42 ERDKUNDE

Vol. 65 - No. 1

Srr, Vo (1998): Hong Kong’s “transferred” industrializa-
tion and industrial geography. In: Asian Survey 38 (9),
880-904.

Sun, Y. (2002): Soutrces of innovation in China’s manu-
facturing sector: imported or in-house developed? In:
Environment and Planning A 34 (6), 1059-1072. DOI:
10.1068/a34107

UreM, B.; Acorta, L. and AN, T. (2008): The innovativeness
of foreign firms in China. UNU-Merit Working Paper
2008-019. Maastricht.

WaNG, C. and LN, G. (2008): The growth and spatial dis-
tribution of China’s ICT industry: new geography of
clustering and innovation. In: Issues & Studies 44 (2),
145-192.

WHITLEY, R. (1992): Business systems in East Asia: markets,
firms and societies. London.

YanG, C. (2007): Divergent hybrid capitalisms in China:
Hong Kong and Taiwanese electronics clusters in
Dongguan. In: Economic Geography 83 (4), 395-420.
DOI: 10.1111/j.1944-8287.2007.tb00380.x

— (2009): Strategic coupling of regional development in glo-
bal production networks: redistribution of Taiwanese per-
sonal computer investment from the Peatl River Delta to
the Yangtze River Delta, China. In: Regional Studies 43 (3),
385-407. DOI: 10.1080/00343400802508836

YeunG, H. Wi C. (2007): From followers to market leaders:
Asian electronics firms in the global economy. In: Asia
Pacific Viewpoint 48 (1), 1-25. DOI: 10.1111/}.1467-
8373.2007.00326.x

Author

Dr. Daniel Schiller

Institute of Economic and Cultural Geography
Leibniz University of Hannover
Schneiderberg 50

30167 Hannover

Germany

schiller@wigeo.uni-hannover.de


http://dx.doi.org/10.1068/a34107
http://dx.doi.org/10.1111/j.1944-8287.2007.tb00380.x
http://dx.doi.org/10.1080/00343400802508836
http://dx.doi.org/10.1111/j.1467-8373.2007.00326.x
http://dx.doi.org/10.1111/j.1467-8373.2007.00326.x

