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China has made significant progress in terms of economic development and market
based reforms within the last twenty years. The country is no longer limited to a
cheap production location for the rest of the world. It became a promising market
with expanding capabilities for foreign direct investments (FDI) and new product
development (NPD). Though Chinas NPD potential is being recognized, our knowledge
about NPD-processes of foreign companies in China remain scarce. This paper
contributes to research limitations about foreign innovation management in China.
After a short literature review about international innovation management with
a special focus on China, we present a secondary data analysis about innovation
activities in China from a macro-economical perspective. We use actual data from
the OECD and others to develop this macroeconomic framework about China as a
(possible) place for innovation. Secondly, we augment this macro-economical
perspective by a functional management perspective. We tackle the how- rather
than the if-questions of foreign innovation management in China. These questions
have been neglected in current research. Based on existing evidence about innovation
activities of foreign companies in China we develope a case study about two German
companies in China. The first company has just begun with it’s innovation
management in China. The second company has more than ten years experience
with innovation management in China. Both companies are highly successful with
their activities in China as indicated by growth rates and annual R&D budget. By
comparing these two companies, we gain insights about the focus of foreign
innovation management in China. We develope managerial implications for foreign
companies operating in China according to maturity of their innovation management.

challenging at the same time: China changes
its future growth plans from simple technology
transfer and mass

Traditionally, China is no place for innovation.
The country had been isolated for the rest of
the world until the end of the 70'ties; intellectual
property right (IPR) protection is still limited;
many of the countries' scientists have not (yet)
reached international qualification standards;
most Chinese researchers speak Chinese only
and cultural differences between 'the west' and
China couldn't be greater (Zedtwitz et al., 2007).
So, why would any researcher or practitioner
tackle aspects of innovation in China?

The answer seems to be simple and
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production towards
indigenous innovation. It began to 'climb up the
value chain' which will eventually lead to more
complex and more technology-advanced
products and higher capabilities. (Howell et al.,
201 0; Schaaper, 2009; ChinaDaily, 2010;
Boutellier et al., 2008). Considering, that
innovation has been identified as a main element
for sustainable and competitive growth for any
country and company (UNCTAD, 2010a; Buckley
and Casson, 2009; Schumpeter, 1936), China
most certainly began to set promising priorities
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for its future. Combining Chinas indigenous
innovation activities with the market size of 1.3
billion consumers, provides interesting
opportunities for both, researchers and
practitioners. Not surprisingly, Boutellier et al.
(2008) explain that China becomes nowadays
one of the most promising future markets for
innovation.

However, our knowledge about China as an
innovative nation remains limited for three
reasons. Firstly, China had been closed for the
rest of the world until the late seventies. Access
to information from outside scholars was not
possible (Simon, 2007). Secondly, access to the
nations' technological development plants is
still highly restricted and mostly not compatible
with OECD standards. Thirdly, existing studies
about international innovation management
still concentrate on the triade regions (USA,
Europe and Japan); not on emerging markets
such as China. In fact, any innovation activity in
Chinaisin an early development stage and the
nation has only recently began to focus on
indigenous innovation (Simon, 2007; UNCTAD,
2010b; Liu, 2008).

Consequentially, studies about (foreign)
innovation in China are scarce. The few existing
studies are descriptively (Boer et al., 1998), not
analytically. They also focus more on
macroeconomic perspectives (Walsh, 2003;
Simon and Cao, 2009). HAN (2008) explains: "(...)
the body of knowledge on managing foreign
R&D [research and development] in China is still
in its infancy, considering the limited amount
and scattered focus of academic contributions.”

In this Paper, we contribute to fill this research
gap. We will introduce the issue of innovation
activities in China from a foreign companies’
perspective. We offer a conceptual and empirical
study about innovation management of
multinational companies operating in China. As
theory in international (innovation)
management always suggests to integrate
environmental specifics (Dulfer, 1982;
Macharzina, 2010), we include a macroeconomic
analysis of the Chinese innovation system.

Theoretical framework

In this section, we will provide a structured
overview about existing studies and adequate
theoretical perspectives about our research
focus. This approach will eventually lead us to
our research questions.

Most existing studies about international
innovation concentrate on macroeconomic
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perspectives within the traditional triad region
(USA, Europe and Japan).These studies deal with
the level of international R&D activities and its
impact on socio-economical issues within a
national scale (Meyer-Krahmer and Reger,1996;
OECD, 2010b; UNCTAD, 2005; UNCTAD, 20103;
Narula and Zanfei, 2005; Belitz, 2010; Cantwell,
1995). For example, Narula and Zanfei (2005)
concentrate their research on the dominating
role of multinational enterprises (MNE) within
global research and development activities.
Belitz (2010) focuses on the R&D
internationalization of German MNE based on
patent data. Mansfield et al. (1979) integrates
the perspective of international R&D activities
from a US-point of view. Some studies focus on
international innovations from a microeconomic
perspective. They explore the management of
innovation of companies within a foreign
country. For example, Gassmann (1997) explored
the framework, the opportunities and the
organization of international R&D projects based
on 89 personal interviews. Reger (1997) explored
the coordination and strategic management of
international innovation processes based on
four case studies and additional secondary data.
Recent studies include the work of Gassmann
and Keupp (2005) who focus on motives,
organization and human resources within
international innovation activities.

Few studies concentrate on innovation
activities in China, being an emerging market
(Von Zedtwitz, 2004; HAN, 2008). Most of these
studies focus on a macroeconomic perspective.
For example, Walsh (2003) describes the
increasing innovation capabilities in China. He
concludes after 36 interviews, that Chinese
innovative capabilities are likely to become
important for the rest of the world in the nearby
future.Huang et al. (2004) analyze the general
political and social framework conditions for
innovative growth in the Chinese nation. Based
on a literature review and secondary (national)
data, the authors identify five categories for
Chinese major innovation policy demands
(similar: Liu and White, 2001). Simon and Cao
(2009) help us to gain valuable, but also
macroeconomic orientated data about the
development of (high qualified) human
resources in China. Bielinski (2010) analyzes
China as a possible place for R&D from an
economical-geographical point-of-view. Schaaper
(2009) develops OECD-related indicators to
measure the Chinese national innovation system
which remains highly in-transparently for
researchers outside of China.

1) secondary data is available on the MOST- website at least until the year 2007: http://www most.cn/eng/statistics/2007/index.htm
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These studies provide us with a basic
understanding about the framework conditions
for innovation in China. However, questions
about the (functional) management of (foreign)
innovation in China remain largely unanswered.

The few existing studies which focus on a
micro-economical perspective can be categorized
into (1) Chinese or (2) foreign companies
innovation management. For example, Boer et
al. (1998) developed a case study to identify
challenges of a Chinese Central Iron & Steel
Research Institute. Xue and Tschang (2005)
analyzed the structure, development and
determinants of the Chinese software industry
by conducting 34 interviews within Chinese
companies. Studies focusing on foreign
companies, remain rather descriptively than
analytically. For example, Gassmann and Han
(2004) conducted 18 interviews with R&D
manager to explore general challenges of foreign
R&D activities in China. Von Zedtwitz (2004)
identified by conducting 37 in-depth interviews,
main tasks, locations and organisational forms
of R&D activities from multinational companies
in China. HAN (2008) identified by about 100
interviews that R&D professionals, intellectual
property rights and cooperation with Chinese
universities are the main managing tasks for
any foreign companies' R&D activity in China.

Moreover, most of these studies are not based
clearly, on economical theories. For example,
Boer et al. (1998) summarizes main challenges
for R&D managers in China. He suggests to
"apply Western R&D management theory in
China" in the future (Boer et al., 1998, p. 195).
Newer studies, like HAN (2008) provide insights
into foreign companies' R&D activities in China.
Han recommends the integration of strategic
management theories in future research. The
paper from Zedtwitz et al. (2007) investigates
motives, growth and locations of foreign R&D
in China but does not relate to economical
theories. Other studies do not mentioned
theoretical approaches at all (Walsh, 2003; Wu,
2000).

The rareness of management theories within
(foreign) innovation management in China may
be explained by the novelty of the research
subject. As indicated in our introduction, China
had been closed for the rest of the world until
the late seventies. Since the eighties, China
began slowly with market based reforms (Fischer
and Von Zedtwitz, 2004, Walsh, 2003; Piotti,
2009). Only recently, China began to 'climb up
the ladder' in terms of technological advanced
production. Such settings require an explorative
research method in order to find (not to test)
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causalities and theories.

To our understanding,Johanson and Vahlne
(1977) from Uppsala School provide an adequate
model within the research context for the
following reasons. According to the model of
Johanson and Vahlne (1977), companies begin
internationalization by export. If the company
gains positive export experience (e.g. market
shares), it will expand its foreign market
commitment by foreign production and,
eventually, by foreign innovation activities.
Johanson and Vahlne (1977) explain this process
of internationalization by an incremental
learning curve in foreign markets as illustrated
in table 1.

In fact, most foreign companies begin
internationalization towards China with sales
and marketing (Walsh, 2003; Piotti 2009). They
continue to internationalize their activities by
the construction of production plants in China
(Liu, 2008). Today, foreign direct investment (FDI)
is rising significantly. China receives nowadays
the second largest amount of worldwide foreign
direct investments (UNCTAD, 2010b). Hence,
foreign companies started incremental
innovation activities, e.g. quality assurance
within existing Chinese production lines or
incremental product adoptions according to
Chinese customers' demands. Since 2000, the
number of R&D-centers increased almost
constantly (Sigurdson, 2005; FAZ et al., 2008;
Walsh, 2003; Festel et al., 2005; Boutellier et al.,
2008; HAN, 2008; Von Zedtwitz, 2004). For
example, HAN (2008) found evidence about 800
foreign R&D-centers in China; the OECD (2007)
lists 750 centers.

Research questions and methodology

As specified in our theoretical framework,
existing studies about international innovation
management in China are scare. They tend to
be rather descriptively than analytically and
they concentrate on macro-economical (national
or regional) rather than micro-economical
perspectives like the functional management
of innovation within companies. Nevertheless,
existing studies identify research limitations
and develop our own research framework. Hence,
our research question is:

How do foreign companies manage their

innovation activities within the specific

Chinese environment (Potentials and

confguration of foreign innovation activities

in China)?

We begin our analysis with a macroeconomic
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Table 1 Internationalization of companies through incremental learning (Johanson and Vahine, 1977)

State Aspects Change Aspects
Market Knowledge Commitment Decisions
-
e
Market Commitment Current Activities
-

| source: Johanson; Vahine, 1977, page 26

perspective to gain a basic understanding about
the Chinese innovative environment.
Understanding a foreign environment, is an
important requirement in international
management theory (Dunning and Lundan,
2008; Grant and Nippa, 2006). By using these
macroeconomic insights, we aim to learn more
about opportunities for and configuration of
foreign innovation activities in the specific
Chinese environment.

Based on that macroeconomic perspective,
we continue our analysis with a microeconomic
perspective. As analyzed in our theoretical
framework, it remains unclear, ifand how foreign
companies benefit from Chinas development
towards innovativeness. Hence, we aim to
explore within our microeconomic perspective
the functional management of innovation from
foreign companies which operate in China. Both
perspectives, micro- and macro, have a coherence
which we illustrate in the next table.

The table 3illustrates three possible level of
analysis: the environmental level; the companies’
level and the innovation management level
within the company. In this paper, we focus on
the environmental-, and the innovation
management level. We do not analyze the
companies' general management level (including
foreign direct investments), because literature
already provides a broad range of studies about
this issue.

Regarding our methodology, we firstly
collected secondary data provided by the
Organisation for Economic Co-operation and
Development (OECD) and by the European Patent
Office (EPO). The collection of these secondary
data allows us to understand the environment

for foreign innovative activities in China
according to the table above. Secondly, we
collected primary data in China according to our
research interest. We did not use a quantitative
approach to collect primary data because
innovation activity in China is a relatively new
phenomenon which points out an explorative
(see theoretical framework). Hence, we do not
test existing theoretical evidence to identify
causalities (‘relation-orientated method') but
we aim to identify causal mechanisms
(‘'mechanism-orientated method’)'. We find
evidence in the literature which supports this
methodology. For example, HAN (2008) explains
that future explorative studies are necessary in
order to understand the under-researched field
of global R&D investment within emerging
markets. Boutellier et al. (2008) conclude that
qualitative methods (especially semi-structured
in-depth interviews) are purposive for research
on foreign R&D in China.

Based on existing theoretical evidence about
international innovation in China, we designed
an interview guideline to arrange one-hour semi-
structured in-depth interviews with foreign
companies in China. Central questions included
the description of the interviewees working
environment especially in terms of innovation
activities in China; the development of the
Chinese innovation system from a foreign
companies' perspective; the collaboration and/
or cooperation between foreign companies and
Chinese universities in terms of innovation and
the functional management of innovation
activities in China (past, today and future,
including organizational and human resource
aspects).

1) For a more general detailed discussion about the approach of qualitative methods, we recommend Glaser and Laudel (2009)
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Table2 Level of analysis for foreign innovation activities in China

Environmental level

Companies’
management level

The Chinese innovation system
® Economic framework
m Research and development expenditures
m Availability and quality of resources
m Patents

[9A3] 2IWIOU0D3
-OdDVW

Innovation
management
level

Companies management level

® Sales and marketing

® Production

m (Foreign Direct) investments
Type and extension of foreign innovation
activities in China (FIAC)

B potential of FIAC

® Management of FIAC

[9AS] 21WIOU0ID
-OddIW

We recorded all interviews and transcribed
them afterwards, resulting in 1300 pages of data
for further qualitative analysis. After
transcription, we made all personal data
anonymously. This has been an important
postulation to create a trustful interview
atmosphere and to get valuable information
from each interviewee. After anonymization, we
imported all data in MAXQDA for further
analysis. We structured our data by the
development of a coding system (Mayring,
2010a; Glaser and Laudel, 2009). We use our
previous understanding about international
innovation activities to build a first (theoretical
based) coding system within MAXQDA. We added
this theoretical based coding system with our
findings  within the interviews by
complementing, specifying and adding (sub-)
categories. Consequentially, not use the
grounded theory approach,because we have a
previous understanding about international
innovation activities. From a data triangulation
point-of-view, we included 20 (string and
numerical) variables mentioned during the
interviews. These variables help us to validate
answers of the respondents (e.g. in terms of
years of experience with innovation activities
in China of the interviewee).

Data collection

For secondary data collection, we used the
Main Science and Technology Indicators
(provided by OECD) and patent data from the
EPO. To some extent, this becomes difficult
because China does not always follow OECD-
guidelines, especially in terms of R&D (OECD,
2008).Thus, we limit our indicators to available
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data such as growth domestic expenditure for
R&D; human resources in R&D as well as patent
data. Moreover, we concentrated on data about
researchers, not on R&D personnel. According
to the Frascati Manual, researchers are experts
in terms of innovative activities, whereas R&D
personnel includes also supportive and
administrative staff for research activities (OECD,
2002).

For primary data collection, we arranged
semi-structured-in-depth-interviews between
September and November 2010. With respect to
time and financial restrictions, we concentrated
our data collection on the greater area of Beijing.
Beijing and Shanghai are the main centers for
(foreign and local) innovation activities in China
(Von Zedtwitz, 2004, Greatwall, 2002). We
crosschecked our location preferences by the
German Company Directory (GCD). The GCD is
a database, powered by the German Chamber
of Foreign Trade, which lists more than 4.300
German companies in China, sorted by location
and industry type. According to that database,
most German manufacturing companies are
located in the greater area of Beijing or Shanghai.

Our target group of possible interview
partners have been German companies in the
industrial (manufacturing) sector. We eliminated
the service sector because characteristics of
these industries are too different from the
manufacturing sector. We decided not to specify
one certain industry-type as the possible unit
of adequate interviewees is limited due to the
novelty of foreign innovation activity in China.
Furthermore, literature does already provide
case studies from one company about R&D in
emerging markets (for the case of General
Electric: Dubiel (2009); for different, single
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company based cases about global innovation
management: Boutellier et al. (2008)).

We extracted the number of relevant
branches within the manufacturing industry by
the following key indicators. Firstly, we chose
only industry types with a high level of
international R&D activities. According to Belitz
(2010), the German chemistry-, pharmaceutical,
machine- building- and the automotive industry
have the highest degree of international R&D
activities within all German manufacturing
industries. The classification of OECD (1997)
presents similar results for all OECD countries.
Secondly, we chose industries, which are more
likely to grow in China due to the Chinese’
government plans. The Chinese government
recently announced to strengthen its own
innovation capabilities (indigenous innovation)
by a special strategic promotion of the foreign
and domestic high-and medium tech industries
(Schaaper, 2009). Such a governmental
promotion (e.g. by tax incentives and adequate
infrastructure) may result in a technology pull
for overseas medium- and high-tech industries
towards China. In fact, many high tech
companies, such as BASF, SIEMENS or MOTOROLA
already have R&D units in China and they plan
toincrease these activities in the nearby future
(Boutellier et al., 2008, Wuttke, 2005). Hence,
we focused on the German chemistry-,
pharmaceutical, machine-building and
automotive industries for data collection. Within
these specificindustries, we concentrated only
on companies which have an R&D center in
Germany and which also have (or at least plan)
innovation activities in China.

We used three main communication channels
to identify suitable interviewees within our
predefined target group. Firstly, we had exclusive
access to the German Company Directory by the
German Chamber of Foreign Trade. We filtered
the existing 4.300 German companies in the
database according to (1) our preferred industry
and according to (2) location as stated above.
Next, we invited 150 companies named in the
database to join our research project. We came
up with only 6 participants (response rate: 4%).
The low response is not surprisingly given the
sensitivity of the research subject (innovation
activities in China) and the importance of
'‘Guanxi' in China. Han (2006) explains: "Most
of the companies are not willing to reveal deep
insights into their R&D strategy and issues in
China" (Han, 2006, p.16). Secondly, by building
up our own Sino-German research network, we
gained another 26 participants for personal
interviews in the greater area of Beijing. Thirdly,
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we gained a 'snowball-effect’ during data
collection phase in Beijing. We asked each
interviewee for additional possible interviewees
within his or her own network to join our
research project. As each interviewee became
familiar with the interviewer and the research
topicitself, the acquisition of new interviewees
was high (about 33%). We continued to collect
data after two month in Beijing by phone
conferences from Germany to China. Successful
phone conferences have been almost entirely
recommendations by former personal interviews
in China. The acquisition of new interviewees
for Sino-German phone conferences was close
to zero percent due to the sensitivity of the
research subject and the lack of geographical
proximity. In total, we came up with 42
exploitable interviews.

We invited each possible interview partner
by phone and by e-mail to join our study. We
explained in letter our research focus and we
described suitable interview partners (e.g. 'we
are looking for innovation and/or business
development managers from German
manufacturing companies operating in China’).
To build up a trustful relationship between the
interviewer and the interviewee, each interview
lasted minimum one hour. Building a trustful
relationship is one of the most important pre-
settings to secure adequate information flow
from the interviewee to the interviewer
(Mayring, 2010b).

Findings next
Secondary data findings

Based on our secondary data analysis, we
find support for Chinas rise of innovation
capabilities.

For a structured analysis, OECD and other
sources suggest an input-output model to
measure a countries' innovativeness (Grupp,
1997; Diez and Kiese, 2006; Schaaper, 2009).
Thus, we begin our secondary data analysis with
available input indicators (Chinese growth
domestic expenditure for R&D and human
resources in R&D), followed by Chinese patent
activities as an available output indicator.

The Growth Domestic Expenditure for
Research and Development (GERD) is an
important and available input indicator. GERD
in China has been risen from 0.5% in 1995 up to
more than 1.5% in 2008 OECD (2010b). Even
though this rise is significantly, it is still below
of must OECD countries (table 3).

Our next input indicator is the level of Chinas'
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absolute R&D expenditures per year. |t does not
surprise, due to the nations geographical
dimensions, that China already exceeded
Germany since 2004 (table 3).

The next input indicator is the absolute
number of human resources in research areas.
This indicator does also support the hypothesis
of Chinas' sustainable growth of innovative
capabilities (table 5).

Regarding output-indicators we used patent
data only. Other, reliable data about China are
scarce within OECD-database and official
Chinese ministry websites (Bielinski, 20 10).!

The Chinese Ministry of Science and
Technology (MOST) provides data about patent
applications in China (table 6). By collecting
these data within a four-year-period, we are able
to identify a positive trend of patent applications
in China. Moreover, there is a significant
difference between the strong rise of Chinese
(red) and foreign (grey) patent applications.
Some authors explain this difference by the level
of sophistication (Gassmann, 2008). Foreign
patent applications tend to be "real" inventions
whereas Chinese patent applications tend to be
rather design and model orientated.

Moreover, the patent indicator "foreign
ownership patents of domestic inventions”
(FOPD) provides insights about foreign
innovativeness in China (table 7). This indicator
has been risen significantly since the turn of
the century (OECD, 2010a).

The European Patent Office (EPO) counts
2.000 of FOPD by the year 2007.2 Even though
the rise of these patents is high, its level is still
low within international comparisons.

Primary data findings

Based on our available primary data, we have
chosen two multinational companies for a
comparative study. Both companies belong to
the manufacturing industry, they have a German
origin and they are highly involved in innovation
activities in China. Both companies have truely
positive experiences in terms of the research
subject. However, one multinational has just
started innovation activities in China three years
ago; the other multinational has more than ten
years of experience with innovation activities
in China. As such, we are able to analyse
innovation activities of a foreign company in
China in an early stage of development (‘Ag’
with three years of experience) in comparison
with an established foreign R&D center (‘A24’
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with ten years of experience).

Ag has risen its’ number of R&D personnel
in China from 15 people to 150 people in only
three years.The company has an annual budget
for R&D activities in China of one million Euros.
The second multinational, A24, has ten years of
experience within innovation in China. A24
introduced R&D activities in China by the year
2000 with 5o employees. Until 2009, it has risen
its’ R&D staff up to more 1.000 employees and
an annual R&D budget above 500 million Euros
(5 billion yen). Both multinationals evaluated
foreign R&D in China as highly positive and
important for the companies’ future strategy.
We summarized more data about both
multinationals in table 8.

In line with qualitative data analysis (as
explained in the chapter “methodology”), we
developed a coding system based on existing
theoretical evidence and empirical data. Hence,
we developed two main categories:
Opportunities for German industrial companies
within the Chinese innovation system (following
the macroeconomic approach) and configuration
of foreign innovation in China (following the
microeconomic approach in terms of a functional
management).

The absolute number of codings within each
interview indicates a first relevance of the
interviews’ content. As indicated in the table
below, both interviewees, from Ag and A24,
concentrated on the configuration of foreign
innovation in China in their statements
(microeconomic perspective). A24 dominated
the arguments, which is not surprisingly due to
the companies’10 year R&D experience in China
(see table 10).

By developing sub-categories, we are able to
analyse opportunities and configuration of
foreign innovation in China in greater detail (see
table 10).

Within the first main category opportunities,
we can distinguish between three sub-
categories:

® the position of foreign companies within the

Chinese Innovation System,

m internal opportunities for foreign companies

operating in China (in terms of R&D),

m external opportunities for foreign company

operating in China (in terms of R&D).

Within the second main category
configuration, we can distinguish between four
sub-categories: (see table 10)

m (evolutionary) development of foreign R&D

1) Last available data about statistics in China by the Ministry of Science and Technology (MOST) are from 2007 (http://www.most.cn/eng/statistics/2007/index.htm)

2) No later data available in the OECD database.
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Table 3 R&D expenditures in percentage of GDP (GERD)

R&D expenditures in percentage of GDP (GERD)

2!5

1,5 —+— China
Germany

Percentage of GDP

0,5

1995 2004 2005 2006 2007 2008

year
Source: Own figure according to OECD, 2010: Main Science and Technology Indicators, p. 25.

Table 4 Absolute expenditures for R&D in Germany and China

Absolute expenditures for R&D in Germany and China
140.000

120.000
100.000

80.000
=+=China

60.000 Germany

Million USD

40.000

20.000

1995 2004 2005 2006 2007 2008

year
Source: Own figure according to OECD, 2010: Main Science and Technology Indicators, p. 24.

Table 5 Absolute number of all researchers
Absolute number of all researchers

1.800.000
1.600.000
1.400.000
1.200.000
1.000.000

800.000

600.000

—+— China
Germany

Researchers

400.000
200.000

1995 2003 2004 2005 2006 2007 2008

year
Source: Own figure according to OECD, 2010: Main Science and Technology Indicators, p. 30-31.
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Table 6 Patent applications (foreign and domestic) by the Chinese Intellectual Property Office

Patent applications by SIPO

500.000

450.000

400.000

350.000

300.000
== China

Germany
—Trendline foreign

~—Trendline China

250.000

200.000

number of patents

150.000

100.000

50.000

(o)

2003 2004 2005 2006
year

Source: Chinese Ministry of Science and Technology, 2011, MOST (lastet available data).

Table 7 Foreign ownerships of domestic inventions (year 1990 until 2007)

China’s international cooperation in patenting: foreign ownership of domestic inventions
450

400

350 -

300

250 Jr/ \‘\ —+— Germany

—n— United States

.
S

200 « European
F \! Union (27)
150
100
50 .

Absolute numer of Int. cooperations in patenting

o N N <t N O [>~00 O o AN N < N O >~
8\@%80\80\%0\0\88080808
A0 32238823228

Source: OECD statistics extracts, patent applications at EPO
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in China,

m external management of foreign innovation
in China (e.g. industry-university cooperation),

® internal management of foreign innovation
in China (e.g. organ-isational forms and
human resource management)

m typologies of foreign innovation activities in
China

Using a code-matrix relational analysis, we
identified external opportunities to be more
relevant than internal opportunities (yellow
labels in the table above). Furthermore, we
identified internal configuration to be more
important for multinationals than external
configuration (table 10). Thus, we focus our
further analysis on external opportunities and
internal configuration of foreign innovation
activities in China.

a) External Opportunities of foreign innovation
activities

Regarding external opportunities, we
compared Ag and A24 to find similarities and
differences for successful foreign innovation in
China.

Both multinationals (A9 and A24) have
emphasized that the market is the main
motivation to enhance R&D activities in China.
Both companies underline the existence of great
opportunities within the Chinese market for
current and future innovation activities. We
summarize the main arguments of Ag and of
A24 in table 12 and 13.

According to table 12, Ag has some innovation
activities in China so far, however, the potential
is not yet fully developed.Ag indicates that it
still need to become independently from their
German headquarter in order to fully participate
from Chinese innovative (market-) developments.
Ag is trying to convince its’ headquarter in
Germany to put more emphasis on innovation
activities in China due to the requirements of
the Chinese markets. On the contrary, the
argumentation of A 24 is more sophisticated as
indicated table 13:

A24 is an active innovation player in China
for more than ten years. Their main focus is not
(any more) to convince its’ headquarter in
Germany to support inno-vation activities in
China (as Ag), but to maximize profits in China
by localization The interviewee states, that China
is one of the most dynamical markets in the
world which eventually will lead to innovation
activities. Even though China may not be capable
enough today for all kinds of innovation
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activities, China will eventually become one of
the leading innovators of the world, according
to the interviewee. A2g strongly emphasises (far
more than Ag), that foreign companies need to
localize innovation activities in China to remain
competitive and to become fully integrated into
the dynamical Chinese markets. Though the
interviewee admits, that knowledge from foreign
technologies can in fact get lost to Chinese
competitors during the process of localization,
foreign companies will eventually lose the total
Chinese market if they don’t localize R&D.

We will discuss these two different
argumentation lines of Ag and A24 within the
chapter discussion.

b) Internal configuration of foreign innovation

Within internal configuration of foreign
innovation activities in China, we identified
technology (-scouting); human resources and
“organization” as key aspects. In this paper, we
will focus on the aspect of technology. (An
analysis of all other key aspects like organiza-
tion and human resources seems likewise
interesting, but too comprehensive for one pa-
per).

Even though both companies explain that
the technology is very important for innovation
in China, their managerial focus remains quite
differently.

Ag, being the company with less experience
in China, is a highly technology orientated
company. Being technology-guided, Ag
introduced innovation activities in China mainly
to reduce costs when redesigning products for
the Chinese market. By redesigning its’ products,
the company reduces costs of the products to
remain competitive while keeping standards
high quality. Ag explains that cooperation with
local universities is also important to enhance
(cost-driven) product development. We present
main quotations of Ag about the technology
aspects in table 15.

On the contrary, A24, having ten years of
innovation experience in China, does not
enhance technological capabilities in China due
to cost reasons. Their innovative activities in
China are focused on a ‘technological radar
system’which aims to identify new technology
developments in China. According to A24, foreign
companies should increase their technical
capabilities in China because the nation is
likewise increasing its’ innovative capabilities
significantly. Consequentially, foreign companies
are well advised to catch up with Chinese
innovation developments by enhancing their
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Table 8 Data about the companies for the case study (“IA” = Innovation activity)

Type within the Chinese Innovationsystem

Document’s name

Foreign company

2010-09-20-A9

Foreign company

2010-09-25 A24

Position of interviewee

Size of the company/ institute

Top Management

Multinational company

Top Management

Multinational company

Department

Annual budget for IA in China [€]

Business Development

1.000.000

Innovationmanagement

600.000.000

Existing R&D Center in China?

Year of the budget figgures

yes 2010
yes 2009

Existing 1A in China? Type of products in China

yes customer specific

yes non customer specific

Size of 1A in China in manpower Number of Innovationprojects per year

150 5

1000 50

Start of IAin China Education of the Interviewee (highest degree)
2007 University

2000 PHD

Number of people at the beginning of IA in China Field of Education

15 engineer

50 informatics

Opinion of the interviewee about IA in China Age of the interviewee

highly positive 40-50

highly positive 40-50

Table 9 Development of 2 main codings: opportunities and configuration for foreign innovation activities in China

Codesystem 2010-09-20-A9  2010-09-25 A24
+-(Za OPPORTUNITIES: WHY (why not?) foreign R&D in China? = [
+ =g MANAGEMENT: HOW to figure foreign R&D in China? [ | B

Table 10 Development of sub-categories for opportunities and configuration of foreign innovation activities in China

Codesystem 2010-09-20-Ag  2010-09-25_A24
- (=4 OPPORTUNITIES: WHY (why not?) foreign R&D in China?

+-(=g The Chinese Innovation System

+ (=% External opportunities for foreign R&D in China [ = |

+ (=g Internal opportunities for foreign R&D in China . .

-I-Za MANAGEMENT: HOW to figure foreign R&D in China?
+-(Za Evolutionary (?) development of foreign R&D in China
+-[Zm External possibilities for R&D configuration . .

+(=a Internal (in-house) possibilities for R&D configuration | = m |
+ == Existing (and future) types of foreign R&D in China ] .
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Table 11 External opportunities for foreign innovation in China (within categorization system)

Codesystem

2010-09-20-A9

2010-09-25 A24

-I-Za External opportunities for foreign R&D in China
(Za Highly relevant topics and product development in China
-I-Za Opportunities contingent on Chinese markets

(== Size and relevance of Chinese markets in terms of foreign R&D
(=& The impact of proximity to customers .
(=& The impact of competition .
(Za The impact of dynamics and “speed” of Chinese markets
(Za Opportunities (and constraints) for risk diversification
(Za Opportunities (and constraints) for localisation .

(Za Chinese laws and regulations

(Za Availibilty & educational level of human resources

Table 12 Main arguments of Ag in terms of external opportunities for foreign R&D activities in China (within
categorization system)

document

segment

begin

end

2010-09-20-A9

Ag: (ahm) Well, just as | have mentioned, the Chinese market, | think,
is the most important factor to motivate the headquarters in
Germany to set up and support the R&D development in China.

103

103

2010-09-20-A9

And (ahm) if you talk about a second reason, | would say (ahm) in the
future, our most important competitors are located in Asia, e.g.in
Japan. So we must play a role in the local development to keep up
with our competitors. That is another reason to drive the
headquarters in Germany to decide that we must support very highly
the importance of R&D in China.

104

104

2010-09-20-A9

Ag: (ahm) I think it is quite different with our company as to other
companies. You know B12 is originally a family company and became
more and more public company. And we are very market oriented. So
our R&D work has already been defined as an supportive action to
market growth in China. And that means, for the future, our R&D will
definitely be in line with the requirements of the market. That also
means, the R&D will need to support our Chinese business growth in
the future. So we will listen to the local market and local customers
and then we find out which products are needed.

98

98

2010-09-20-A9

A9: | would say this is due to the importance of the Chinese markets.
You know (dhm), ten years ago the market of B12 Group here in China
was almost nothing. And now we already have a very big portion of
the group business. So, that means, we here in China are more and
more important in the future for the whole B12 Group.

I think that is also one of the main factors to motivate the board
managers in Germany. Our headquarters will have to invest a lot for
the R&D in the local market here in China. But if you look deeply into
the principles of the requirement of the local R&D, all R&D
investments all go inline it with market requirement. That means B12
is still very market oriented. That means if the market here in China
requests that we must have an R&D work, than | believe our
headquarters will support that idea.

100

101
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own ability of ‘technology scouting’ in China.
After ten years of experience, A24 explains that
only the development of technological
capabilities will eventually lead to competitive
advantages for foreign companies operating in
China. We present some quotations of A24 in
table 16.

To sum up, both companies focus on
technology issues within innovation
management in China. However, Ag, being in
an early stage of innovative activities in China,
uses technology issues mainly to reduce costs
(and market-price) of its’ products for the Chinese
markets. On the contrary, A24, being in a mature
stage of foreign innovation manage-ment in
China, ‘scouts’ technology developments in China
and tries to integrate relevant aspects into the
companies’ overall strategy to stay competitive
(absorptive capacity).

Discussion

Based on our secondary data analysis, we
found significant evidence for Chinas’ efforts to
enhance innovative, national capabilities. China
is already ahead of most OECD countries
regarding the absolute expenses for R&D and
the absolute number of researchers. However,
in relative dimensions (such as the percentage
of R&D expenses on GDP), China still lacks
behind all OECD countries. Most important,
China proves a significant increase of input in-
dicators (such as expenses on R&D and the
available number of researchers) but a rather
moderate to low increase of output indicators
(such as patents). The gap between (high) input
and (moderate) output indicators is not
surprisingly due to Chinas status as a developing
nation. In other words, it is easy to spend
available funds into buildings, education and
high-tech infrastructure to support innovative
growth - but it takes decades. Due to our
secondary data analysis and in line with others
authors (Von Zedtwitz, 2004; Boutellier et al,,
2008; Liu, 2009), we expect that output
indicators (such as patents) will eventually rise,
too, because China continuously promotes its’
innovative activities.

Based on our primary data analysis, we got
the unique opportunity to gain a (better) under-
standing about the focus and the different
interests of foreign companies’ innovative
actions in China. Precisely, we are now able to
distinguish on an empirical database between
main opportunities and main aspects of the
functional management of foreign innovation
activities in China. We will begin our discussion
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with the first aspect, the opportunities, followed
by the second aspect, the functional
management (configuration) of foreign
innovation in China.

With respect to the first aspect,we can now
distinguish between three main categories: (1)
the specific role of foreign companies within
Chinas’ ongoing efforts to strengthen its
innovative system; (2) the internal opportunities
and (3) the external opportunities of companies
when operating in China. We think that all three
identified categories are worthy for a further
analysis. Due to the complexity of each category
and due to our code-matrix relational analysis,
we focused on category three (external
opportunities of companies operating in China).

Based on primary data from two foreign
companies in China, we conclude that the
Chinese market is the main motivation for
external opportunities - not only for general
foreign business activities in China but also in
terms of a foreign companies’ innovative
strategy. However, a foreign company in a rather
early stage of innovation activities in China (A9g)
is far more depended from its (German)
headquarter than from Chinese market rules.
The R&D manage, of Ag stated that R&D
potential in China could enhance the companies’
general development far more in the future by
less (tight) control from German headquarters
and more independent, market-orientated
business. In fact, A24, having more than ten
years of innovation management experience in
China, does operate highly independently from
its’ headquarters. The R&D manager of A24
explains that a foreign company cannot become
fully integrated into the growing innovative
opportunities of China by strict control from
headquarters (as Ag). Hence, the comparison of
Ag with A24 leads us to the incremental learning
process from Johanson and Vahlne (1977).

Following this line of argumentation,
evidence from incremental learning (Johanson
and Vahlne, 1977) seems to be one future
adequate theoretical approach to broaden the
existing, but rather descriptive discussions about
(foreign) innovation in China.

With respect to the second aspect, the
configuration of foreign innovation in China,
we are able to distinguish between four main
functional management categories of foreign
innovation activities in China (table 10):

(1) incremental development stages of foreign

innovation in China;

(2)external management of foreign

innovation in China (industry-university

cooperation);

© 2012 Institute of Business Administration
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Table 13 Main arguments of A24 in terms of external opportunities for foreign R&D activities in China (within
categorization system, translated, original text in German)

document segment begin| end

A24 A24:The point-of-view from B2 is very much differently. Even within B2 122 122
you'll find great differences due to the huge size of the company. Though
each single division has its' very own focus, everyone focusses on the
local markets on only one question: "How can | maximize my profit
within that market?"

A24 A24:Yes, Ok, I understand and | can give a easy explanation for that 73 74
question. So what makes the Chinese markets so attractive in terms of
foreign R&D? The first answer to that question is that every company
will search for promising markets. Where do we find rather high
dynamics within markets? So business people start to look around? USA?
India? Maybe China? Well, | can tell you that China is most certainly one
of the most dynamical markets in the whole world - you can earn a lot of
money here!

A24 Ok, I understand. So the first aspects is regarding the R&D process here 126 126
in China: to find ideas, to design a prototype of a new product and finally,
the commercialization. Well, | think, we shouldn't think about these steps
separately. Let's regard the human being in that innovation process - the
boss will check and control all the single steps of that innovation chain.
So he will look for new ideas for the Chinese market, he tries to figure
out if a new R&D investment is worthy and than he will begin to
commercialize that product. | always think about profit here China -
others aspects are not really important.

A24 My bosses keep telling me: "Don't transfer that technology to Chinal If 39 39
we do that, the Chinese will copy the technology and than we cannot
earn a single dollar." That's correct, absolutely! However, we have to look
at this situation from a different perspective: If we deny the process of
R&D investment in China, than we will lose the complete Chinese
market in the future. In that case we cannot earn anything because the
Chinese will definitely develop in the direction of indigenous innovation
with- or without us. If we work with the Chinese in their markets, than
we can still make some money in these markets. This is a process which
we cannot stop as being one company in a huge market. So if we cannot
block the process, we have to bring in our knowledge and join the
process of innovation activities in China. We have to join that process in
order to gain profits still in the future. Do you understand what | mean?
That's really important.

A24 And my second point is: If the economy of a given market is 75 75
characterized of being highly dynamically, than you definitely find
support in these markets of R&D activities! A highly dynamical
environment is a great and positive sign for many innovations! | do know
many Chinese and Americans who used to work at Silicon Valley. They
have all returned to China in order to work here in various companies.
Many of them decided to launch their own company. Others are working
on the opportunities with venture capital here for China. They are all very
actively here. If you talk to them, they will explain that the situation in
China today is comparable with Silicon Valley in former times!

© 2012 Institute of Business Administration 98 Journal of Business Chemistry 2012, 9 (2)
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Table 14 Main factors of internal configuration for foreign innovation in China (within categorization system, original in

German)
Codesystem 2010-09-20-Ag  2010-09-25 A2/
—|- & Internal (in-house) configuration of foreign R&D in China
(=& Technology scouting & (in-house) competence development . ]
+-(=a Organisation .
+-(Za Human Ressources m
+ (=g Strategy and mission .
(=g Financing .
Table 15 Arguments from Ag in terms of technological R&D configuration in China
document segment begin end
2010-09-20-A9 So basically, my responsible areas within our 4 4
group is very technology guided. So, we need a
lot of (Ghm) R&D work here in China.
2010-09-20-A9 And the second argument from my point of view | ~ 4© 40
are the mentioned cost reduction issues. To
realize price reduction means also to realize cost
reductions. | believe, that this is a common
phenomenon for German companies here in
China. Prices are always very high although the
quality is also always top-class.
2010-09-20-A9 INTERVIEWER: What is important to build these 82 85

kinds of collaborations for you and your company
here in China?

Ag: (Ahm) From my point of view, we definitely
need such kind of cooperation because, it is kind
of a resource! We can optimize our resources in
this way. If the resource is already exiting in the
university and if we need it, than we could take
it, of course only by joint efforts. We do not need
to develop completely new things again, if such
resources are available. It is kind of a waste for
us. | mean the technology and also the, the
solutions and the ideas.
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Table 16 Arguments from A24 in terms of technological R&D configuration in China (translated, original text in

German)

document

segment

begin

end

A24

Well, this is difficult to say. In former times, about ten years ago,
nobody believed in technological developments within China.You
know the global locations where we usually find new technologies -
that's in the USA and in Europe! China, however, has been restricted to
production issues for a long time. But we began to realize a tendency
here in China. We began to understand that we need some support
from official Chinese governmental in order to built up our standards
internationally.

29

30

A24

| created a of radar system to identify the best locations for a certain
technology development [here in China]. With that radar system, we
check the internal processes of our company. But we also scan the
complete market: "What kind of opportunities are coming up? What
are themes of our competitors? Which developments can we see
within small firms, especially within start ups?” So we are always
scanning these developments with our radar system. Our main
interest are possible new technological and financial benefits for our
own company. And once we have identified a promising development,
we create a strategy how to launch that development into a suitable
market. "Which developments, internally and externally, are becoming
important for our company?" That's the main question for the radar
system here in China! What's the impact of a certain development in
three years? Will we develop that specific technology by ourselves or
will be buy it on the market? What are the next steps to be taken for
us?

66

66

A24

Well, it's interesting to monitor my German colleagues. | am, of course,
not against my German colleagues. But sometimes, they do not
understand the situation here in China. | know many, many people
here in China who keep saying: "Germans are arrogant." The Germans
tend to say: We are the best, we have the leading technology , the best
quality and the 'made-in-Germany' label.” And many Germans keep
saying, that the Chinese have to learn from them. Many German
managers keep coming to China and they say: " | came to China to tell
you how to work.” Well, | can tell you that these guys will not survive.
That's my very own experience, because the Chinese are tremendously
adaptable and they keep learning all the time!

82

82

A24

e have to place the technology at the very forefront of any R&D
Center here in China. In our R&D centers, the technology dominates
the scenery!

137

133

A24

If we identify are small company, maybe a start up, which proves to be
good in a specific competence, we try to buy that company to gain
their knowledge. Our main focus in that process is always the
technology market! It's all about competitive advantages. Any other
factors will build upon the issue of technology markets.

141

141
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(3) internal management of foreign
innovation in China and

(4) an overview about different existing and
initial types of foreign innovation activities
in China (mainly product orientated).

All four categories are worthy for a further
analysis to learn more about foreign companies’
innovation management in China. However, due
to the complexity of handling all four categories
in one paper and due to our code-matrix
relational analysis (see chapter findings), we
identified category 3,the internal management
of innovation, as most important for foreign
companies in China. According to our interviews
and the coding of qualitative data, we identified
three subcategories within the internal
management of foreign innovation (table 14):
(1) ‘Organisation; (2) ‘Human Resource
Management’ and the (3) ‘development of
technological capabilities in China. In this paper,
we have focused on aspects of technology for
a further analysis while excluding organizational
forms and human resource management (due
to the complexity of analyzing all three
categories).

Based on our case study data from 2 foreign
multinationals in China, we identified significant
differences for the understanding of technology
in China (as illustrated in our chapter ‘findings’).
Ag, the company in a rather early stage of
innovation in China, mainly focus on cost-driven
issues. It is not their intention to design new
products or to enhance their technological
capabilities but to reduce costs of existing
products for the Chinese market. On the contrary,
A24, having more than ten years of innovation
experience in China, does not focus on cost
aspects but on technological capabilities. A24
understands the Chinese market as highly
dynamical with a great future potential for high-
tech solutions. A24 aims to understand the
Chinese technological developments by
technology scouting and they try to absorb that
knowledge for further internal use. This
somewhat contradictory understanding of
technology in China between Ag and A24 may
be a result of the incremental learning process
as presented in our theoretical framework. Close
to the idea of Johanson and Vahlne (1977),
companies in China seem to start innovation
activities on a low level (technology as a cost-
reduction issue at Ag). However, with further
market commitment and market knowledge,
the company begins to ‘use’ China’s
developments for further own internal
developments (‘commitment decisions’

Journal of Business Chemistry 2012, 9 (2)
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according to the model of Johanson and Vahline
(1977).

Moreover, the cases of Ag and A24 also
indicate a change in the motives of foreign com-
panies to develop innovation capabilities in an
emerging market like China. According to
Kuemmerle (1997), we distinguish between
home-based-exploiting and home-based-
augmenting motives for a companies’ foreign
investment in R&D. Home-based exploiting
means, that a company already has a certain
technological standard at home and they try to
exploit that expertise to abroad markets
(Kuemmerle,1997).This idea comes close to the
arguments of Ag. Ag already has a specific
technology at home and they are not willing to
change that for the Chinese market. On the
contrary,home-based-augmenting means, that
a company is likely to learn from a foreign market
to augment its’ own skills. The home-based-
augmenting approach dominates for high
developed, industrialised countries which can
actually contribute to foreign companies’
technological skills. Using the home-based-
augmenting approach from Kuemmerle (1999)
with the Chinese context is rather new
phenomena.

Conclusion and research limitations

In this paper, we tried to shed some light into
the rather unexplored, explorative research field
of foreign innovation in China.

Based on a literature review and a secondary
data analysis, we support the assumption of
China being an important player for future
innovative developments. Even though China
remains a developing nation (e.g. in terms of
GERD) with a high tendency to adapt and to
copy existing technologies (Zedtwitz et al., 2007),
its’ innovative efforts can be characterized as
fast and continuously. Innovation is no longer
a goal written down on paper, but a lively
discussion in scientific and practical groups -
pushed by generous amounts of governmental
funding.

Though some of the existing macro-
economical studies help us to understand the
general frame-work of Chinese innovativeness,
management issues of (foreign) innovation have
been widely neglected so far. We tackled this
subject by a micro-economical case study over
and above our macro-economical approach.
Through our primary data collection in China,
we gained exclusive insights into the most
important opportunities and aspects for
innovation management of foreign companies
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Table17 The model of Johanson and Vahlne, 1977, modified by foreign innovation activities in China

State Aspects

Knowledge about
Chinas’ market
developments

(in terms of innovation)

Chinese Market
Commitment for
innovation activities
(product orientated)

|

\
/

B SEE———

Change Aspects

Commitment to an
individual innovation
strategy in China

Future Activities
more independently
from headquarters

Current Activities begin
with strict control from
headquarter

I Source: Own table, based on the original model of Johanson & Vahine, 1977, page 26. I

in China. We developed some major arguments
within these opportunities and within the
functional management from the perspective
of two foreign companies operating in China:
Ag with only three years-, and A24 with more
than 10 years of experience with innovation in
China. The comparison of the two companies
has lead to an incremental learning theory
approach as proposed by Johanson and Vahlne
(1977). We suggest that further research should
integrate such economical theories into the
discussion of foreign innovativeness in China.
The Uppsala model of Johanson and Vahlne
(1977) seems to provide a promising perspective
ro do so.

Of course, this study has several research
limitations. Firstly, we are aware, that our data
base with a two company comparison is rather
small. A greater data base would be helpful to
underline our results. Secondly and due to the
complexity of the subject, we cannot provide a
complete guideline of all opportunities and all
aspects of a functional management for foreign
innovation in China. Our aim was to shed some
first light into the scenery. Thus, we provided
an empirically based overview about two
categories: opportunities and functional
management of foreign innovation in China.
Moreover, we concentrated on selective aspects
(by code-matrix relational selection) within these
two categories, namely aspects of (1) external
opportunities and (2) technology within internal
management of innovation. More research about
the other identified aspects seems to be likewise
important. For example, the human resource
management (as a second identified aspect
besides technology management) remains an

© 2012 Institute of Business Administration
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important challenge for all foreign companies
(Boutellier et al., 2008). Especially the younger
generation of Chinese graduates favor foreign
over domestic companies. Their international
technological expertise and their Chinese
background can be a great potential to enhance
foreign companies’ future innovation activities
in China.
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