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University of the Chinese Academy of Science (GUCAS, China, participant n.3) 

 

4.1 Introduction 

The purpose of this country sector report is to analyze the dynamics of GIN formation within 
the Chinese ICT sector, and understand their potential impacts at the national economy level. 
The following empirical report provides the basis for the China’s country report. It presents 
empirical evidence in accordance with the theoretical framework supplied elsewhere, and 
conducts a preliminary discussion of how this material should be interpreted. 

The general research question for WP9 is: What GIN patterns are forming in the selected 
sectors, and to what extent are these influenced (driven, constrained) by contextual conditions 
specific to these sectors? With this as a starting point, this sector report discusses how such 
conditions influence the global innovation network footprints of Chinese ICT firms. 

This report is based on empirical data from a) the dedicated INGINEUS survey, and b) four 
strategically selected case studies. The definition of the ICT sector was predetermined by the 
project, and applied. 

Two databases are used for China INGINEUS survey: one is regionally focusing on Beijing 
and the other is focusing on Shenzhen (Guangdong province). The first database (“Beijing 
database” in the following) is owned by Sinotrust, a market research company locating in 
Beijing, and consists of mainly firm list published by Beijing Administration for Industry and 
Commerce, as well as Beijing Taxation Bureau. The databank is renewed every three months, 
and the size we used for ICT industry is 8799. The second database (“Shenzhen database” in 
the following) is owned by CVISC, a similar research company locating in Shenzhen, and 
which consists of firm list mainly from several science and technology entrepreneurship 
service centers in Shenzhen, as well as Shenzhen small and medium enterprises service 
center. 

For Beijing database, the only mode of contact we have used is phone call interview; while 
for Shenzhen database, three modes of contact - face to face visit, face to face interview on 
public activities and email - are used. For phone call interview, we had a training course for 
all telephone interviewers on each question of the questionnaire, and made a pretest for 20 
companies to see if any modification was needed about the whole phone call procedure before 
the formal interview started. The sample drawing method for phone call interview we took is 
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as the following: We use computer to conduct a random sampling every three companies in 
the list, if a company cannot be contacted, the computer will skip to the next one 
automatically. If the number of companies does not reach the expected one during the first-
round of phone call interview, then we will conduct the second-round phone call interview 
using the same method as the above; and so forth. For face to face interview, we take two 
ways to select companies at random, one is to conduct face to face visit, and the other is to 
invite participants on important public activities, such as Shenzhen Indigenous Innovation 
Forum, Product Innovation Forum and Innovation Salon, to fill out the questionnaire. For 
small and medium enterprises, in most cases the interviewee is the owner-manager or top-
level manager, while in large firms the interviewee is usually the R&D Head or his/her 
deputy. Finally we had 242 valid responses. 

The case study firms where identified by Ingenius are in the three selected sectors. Each 
partner carried out 5 interviews with MNC that could be found in those partner countries. The 
reason for selecting the same company across partner countries is to have the possibility to 
compare sector dynamics and GIN strategies from diverse regional and national innovation 
systems. The cases studies are also companies that we knew in advance had international 
activities (MNC), in order to understand their internationalization strategies. A list of 
companies where identified and each country representative where to follow up on the 
suggested cases to see if the companies still had activity in the country. For ICT sector, 
Sweden, Estonia, China and South Africa followed up on the same companies. In the case of 
China, we select four as case firms in this report, and Table 55 shows some background 
characteristics of them. 

Table 55: Key background characteristics of the interviewed firms 

 Location of HQ Activity in no of countries Employees in China 

Case 1  China 140 60,000 

Case 2 Sweden 175 5,800 

Case 3 Germany 190 43,000 

Case 4 US Not known 3,400 

 

4.2 Subject 1: the present nature of sector activities in your country 

The ICT industry is one of the most fast growing industries in the past two decades in China. 
The industrial output value has reached 3850 billion RMB in 2008, more than ten times of 
that in 1999, which made great contribution to China’s economic development and has 
accounted for more than 10 per cent of GDP since 2003 (see Figure 1). The number of 
employees in the ICT industry of China has increased from 2.0 million in 2003 to 5.2 million 
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in 2008. The ICT industry is the main driver of export of high technology products in China, 
and has been accounting for more than 80 per cent of the total export of high technology 
products in recent years, the three largest export destinations are US (23.8%), EU (15 
countries, 22.7%) and Hong Kong (22.4%). China successfully overtook the positions of 
Japan and EU in 2003, and took the lead over the US ($149 billion) in 2004 to become the 
world’s biggest ICT exporter ($180 billion). In 2009, there were 61 ICT firms among the top 
100 largest exporters of China. With the rapid development of ICT industry, many technology 
fields such as mobile communication, operating system, wireless internet, next generation 
network and high definition television have made great achievements with independent 
intellectual property rights, and a group of excellent firms have emerged and even become 
leading ones in the world stage, such as ZTE, Huawei, and Lenovo. 

The implementation of a more liberal “attracting-in” policy led to a sharp rise in FDI in many 
sectors, and ICT sector also included. Although there was a small decline in the number of 
FDI projects during the period of 2004-2008, the actual utilization of FDI has increased 
rapidly (Figure 2), and in 2008, it has reached nearly $3 billion. However, compared with 
other sectors, the ICT industry accounted only 3 per cent of total actual utilized FDI of China 
in the same year (Table 56). 

 

Figure 1: ICT industrial output value and its proportion in GDP, 1999-2008 

 

Source: China Statistical Yearbook; Note: Missing data in 2004 
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Figure 2: Number of FDI Projects and Actual Utilized FDI of ICT industry of China 

 

Source: China Statistical Yearbook, 2005-2009. 

 

Table 56 : FDI by Sectors of China, 2008 (USD 10,000) 

Sector FDI projects Actual Utilized FDI 

 Number 
Percentage 
(%) 

Value 
Percentage 
(%) 

Total 27,514 100 9,239,544 100 

Manufacturing 11,568 42 4,989,483 54 

Wholesale and Retail Trade 5,854 21,3 443,297 4,8 

Leasing and Business Services 3,138 11,4 505,884 5,5 

Scientific research, technical service and 
geologic prospecting 

1,839 6,7 150,555 1,6 

Information Transmission, Computer 
Services and Software 

1,286 4,7 277,479 3 

Agriculture, Forestry, Animal Husbandry 
and Fishing 

917 3,3 119,102 1,3 

Hotels and Catering Services 633 2,3 93,851 1 

Transport, storage and post 523 1,9 285,131 3,1 

Real Estate 452 1,6 1,858,995 20,1 

Production and supply of electricity, gas 
and water 

320 1,2 169,602 1,8 
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Construction 262 1 109,256 1,2 

Services to Households and Other 
Services 

205 0,7 56,992 0,6 

Culture, sports and entertainment 170 0,6 25,818 0,3 

Mining 149 0,5 57,283 0,6 

Management of water conservancy, 
environment and public facilitaties 

138 0,5 34,027 0,4 

Financial intermediation 25 0,1 57,255 0,6 

Education 24 0,1 3,641 0 

Health, Social Security and Social 
Welfare 

10 0 1,887 0 

Public Management and Social 
Organizations 

1 0  0 

International Organizations 0 0 6 0 

Source: China Statistical Yearbook, 2009. 

 

The two-way penetration of inward FDI and outward FDI is one of the main drivers of GIN 
affiliation of the ICT sector. However, Chinese ICT firms are predominantly small or medium 
sized, and not affiliated with corporate groups: According to China INGINEUS survey, nearly 
70 per cent of firms have 20~249 employees (Table 57), and the proportion of stand-alone 
company is more than 40% (Table 58). 

 

Table 57: Organizational size, China INGINEUS survey sample (q3.1) 

 Response Percent Response Count 

Employee <10 3,3% 8 

Employee 10-49 34,7% 84 

Employee 50-249 34,3% 83 

Employee 250-999 16,1% 39 

Employee >1000 11,6% 28 

answered question  242 

skipped question  0 
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Table 58: Organizational characteristics, China INGINEUS survey sample (q2) 

 Response Percent Response Count 

Standalone company 44.1% 97 

Subsidiary of an MNC 26.8% 59 

Headquarter of an MNC 29.1% 64 

answered question  220 

skipped question  22 

 

The ICT industry is more innovation active (i.e. conduct innovation activities such as R&D) 
than the average of high technology industries in China. On the one hand, the R&D intensity 
of the former is 6.8 per cent in 2007, while the latter is 6.0 per cent in the same year. On the 
other hand, firms in the sector are successful in transforming innovation activities into output, 
especially show high rates of product innovation, for example, the proportion of new product 
output value in total industrial output value is 25.2 per cent in 2008 (China Statistical 
Yearbook on Science and Technology, 2009). ICT firms covered by INGINEUS survey 
material also show high product and service innovation rates, and products, services and 
production process innovations which are new to the industry dominate over innovations new 
to the firm and the world, while logistics and supporting activities innovation which are new 
to the firm dominate over innovations new to the industry and the world (Table 59). We can 
say that the sector has favorable and ample opportunities for innovation at both market 
(output, pervasiveness) and input (technology, knowledge) sides. 

 

Table 59: Innovation activities in the past three years (survey q7) 

 Share with 
innovation type 

Degree of novelty 

  New to 
the world 

New to 
the 

industry 

New to 
the firm 

None Response 
count 

New products 75,2 % 10.7 % 45.0 % 28.9 % 24.8 % 242 

New services 54,5 % 3.7 % 33.1 % 21.1 % 45.5 % 242 

New production 
processes 

43,8 % 2.9 % 22.3 % 18.2 % 56.2 % 242 

New logistics, 
distribution etc 

15,9 % 1.4 % 7.7 % 10.6 % 84.1 % 242 

New supporting 
activities 

42,1 % 1.7 % 13.6 % 22.3 % 57.9 % 242 
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Besides to be more innovative, the propensity to collaborate is also so high among Chinese 
ICT firms, and 80 per cent of ICT firms maintain some form of collaboration according to 
China INGINEUS survey. It is also revealed that of the total number of collaborators in ICT, 
as many as 59 per cent of firms collaborate with customers, 40 per cent with suppliers, and 20 
per cent with local universities and research institutes. Taking the telecommunication 
equipment sector as an example, a famous alliance – TD Industry Alliance – came into being 
in 2002, which has already adopted 84 members covering all segments of the value chain, 
including domestic large firms, SMEs, foreign MNEs, universities and research institutes by 
the end of January, 2011. Such an alliance can be regarded as part of GIN and many members 
are both rivals and partners in domestic markets or international markets. 

Data from the INGINEUS survey shows that most firms have their largest markets 
domestically, and such a domestic market orientation can be considered part and parcel of 
strong domestic opportunity conditions, and the resulting size composition of the industry 
(Table 60). Meanwhile, the second largest market of Chinese ICT firms is export markets, 
which are oriented towards markets in Asia (Australasia included) or the US (Table 61). The 
huge domestic market also attracts many FDI into China in the case of ICT industry. In 2008, 
the industrial output value created by foreign funds accounts for 81 per cent of the total 
industrial output of ICT industry, but notably, the foreign funds include those from Taiwan, 
Hong Kong and Macau of China, and the large amount of FDI facilitate the collaboration 
between domestic firms and MNEs as referred in the above. 

 

Table 60: Location of largest market, China INGINEUS survey sample (q 4.1). 

 Response Percent Response Count 

Internal to your enterprise 1.3% 3 

A regional market (local region 
in your country) 

19.2% 46 

Domestic market (rest of the 
country) 

59.2% 142 

An export market 20.4% 49 

answered question  240 

skipped question  2 
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Table 61: If an export market was selected, then please indicate the 3 most important destinations in 

terms of sales (survey q 4.2) 

 Response Percent Response Count 

North America 50.0% 28 

South America 15.0% 7 

Western Europe 80.0% 10 

Central & Eastern Europe 35.0% 11 

Africa 15.0% 2 

Japan & Australasia 15.0% 19 

Rest of Asia 35.0% 24 

Rest of the world (developing 5.0% 6 

answered question  80 

skipped question  162 

 

The size composition of the industry, its market orientation and its collaboration patterns 
suggests that the Chinese ICT sector as a whole is embedded not only in national user-
producer relationships, but also gradually in international network. Below, we will nuance 
this picture with reference to the case studies, and discuss the global innovation network 
affiliation of the industry, and not least its future prospects. 

 

Summary 1: GIN affiliation and the nature of ICT sector activities in China 

Chinese ICT firms predominantly serve domestic markets. However, with the rapid 
development of technology capability or technology standard of Chinese firms, more and 
more firms also serve international market. In general, they are highly innovation active, 
which illustrates strong opportunity conditions in both domestic markets and international 
markets. Nevertheless, ICT firms are also much oriented toward innovation collaboration, and 
the nature of technology makes customers, suppliers and even competitors to be most 
important partners to collaborate. Taken together, this means that GIN formation is promoted 
by the narrowed gap between large Chinese firms and MNEs, a large amount of export and 
inward FDI, and increasing technology uncertainties in this sector. 
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4.3 Subject 2: locations and internationalization 

The purpose of this subject is twofold. First, we want to understand the country specific 
“centripetal” forces which contribute to contain or reinforce sector activities at home. Then 
we want to understand what location factors which are at play if/when companies decide to 
establish own activities abroad (centrifugal forces). Last, we want to understand divergent (by 
sector) impact on learning and knowledge accumulation of involved economies (technology 
transfers, reverse technology transfers). 

We now turn to consider explicitly how the above portrayed knowledge and opportunity 
conditions reflect in the global innovation network affiliation of the Chinese ICT industry. 
Table 62 shows that 14 per cent of Chinese sample firms have offshored production, while 18 
per cent have offshored R&D. This confirms the fact that Chinese ICT firms play a critical 
role during the transition from GPN to GIN in this sector. 

 

Table 62: Production and R&D offshoring propensities of China survey firms (survey q9.1) 

 Percent Count  Percent Count 

Has offshored 
production 

14.3% 34 Has offshored R&D 18.1% 43 

Has not offshored 
production 

85.7% 204 Has not offshored R&D 81.9% 195 

answered question  238 answered question  238 

skipped question  4 skipped question  4 

 

The dedicated survey data allows us to investigate in more detail the location factors which 
are at play in such offshoring processes. The point of departure for Table 63 is the 34 and 43 
observations from Table 63 which have offshored production or R&D. The column marked 1 
indicates the share of these observations which have stated that any given location factor is 
important, whereas the columns under 2 indicate the relative importance of the given factor 
for offshoring of production & innovation, respectively. We can see that market access is 
perceived as important by most firms in their offshoring processes, then followed by 
knowledge infrastructure and services, whereas financial incentives and human capital appear 
far less important. Notably, we find that 31 and 27 out of 43 observations respectively state 
that market access and knowledge infrastructure are also the most important factors behind 
the decision to offshore R&D. This is consistent with the case interviews that MNEs are more 
willing to establish their foreign R&D centers in regions where has huge market size or 
market potential, in order to capture various opportunities; in addition, these regions should 
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be good knowledge clusters with skilled labors, therefore, they are usually prospective to be 
knowledge hubs in GIN, such as Beijing in China. And – importantly – we note that only 11 
out of 43 observations state that human capital is an important factor behind the decision to 
offshore R&D. Only 9 out of 43 observations state that cheap production resources and 
financial incentives are important factors to determine offshoring R&D, although cheap 
production resources is still the third most important factors (14 out of 34 observations) 
behind the decision to offshore production. These observations are highly important with 
respect to the prospective implications of GINs, and for the purpose of developing policy. 

 

Table 63: Location factors for offshoring of production & innovation, China INGINEUS sample (q 

9.2, assuming yes on 9.1, all important factors are to be marked.) 

 1 Overall Importance 2 Relative importance of the factor 

 Share stating importance 
of factor 

Offshoring 
of 

production 

Offshoring 
of 

innovation 

Response 
count 

Availability of specialized knowledge in 
region 

10.7 % 46.2 % 73.1 % 26 

Availability of qualified human capital 
in region 

8.3 % 60.0 % 55.0 % 20 

Access to knowledge infrastructure and 
services 

15.7 % 44.7 % 71.1 % 38 

Access to other infrastructure, cheaper 
production resources 

7.9 % 73.7 % 47.4 % 19 

Market access 17.4 % 45.2 % 73.8 % 42 

Incentives for the location of activities 
(tax incentives etc) 

7.9 % 57.9 % 47.4 % 19 

Efficient financial markets 9.5 % 56.5 % 60.9 % 23 

The level of ethical standards and trust 10.3 % 52.0 % 76.0 % 25 

The enforcement of intellectual property 
rights 

11.6 % 42.9 % 82.1 % 28 

Following clients who are outsourcing 8.7 % 52.4 % 57.1 % 21 

Other 0.4 % 0.0 % 100.0 % 1 

Answered    242 

Skipped    0 

Note: Percentages under 1 are calculated with the total response count as base, and indicate the importance of the factor. 
Percentages under 2 are calculated with the factor response count as base, and give the relative importance of the factor for 
offshoring of production and innovation, respective. The table must therefore be read from left to the right.  
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In general, the internationalisation strategies of the case companies reflect the different regime 
conditions they operate under. Case 1 started its internationalization strategy since 1995. So 
far, it has already provided products and services that are of high quality with lower cost for 
over 500 telecom operators in more than 140 countries or regions in the world. Especially, it 
has established long-term cooperation in foreign markets with plenty of global leading 
telecom operators, such France Telecom, British Telecom, Vodafone, Telstra and Hutchison 
Telecom. The company has set up 15 wholly-owned research and development centers with 
different research directions and emphasis, distributing in USA, Sweden, India, Pakistan and 
China. The three R&D centres locating in USA are in San Diego, focusing on WiMAX, New 
Jersey, focusing on terminal technology, and Austin, focusing on IC technology, respectively. 
The R&D centre set up in Sweden locates in Stockholm, which is focusing on the next 
generation wireless communication technology. The R&D centre established in India locates 
in Bangalore, which is focusing on value-added service, while the R&D center in Islamabad 
of Pakistan is focusing on telecom billing and operation supporting system. The nine R&D 
centers in China locate in Beijing, Shanghai, Tianjin, Xi’an, Nanjing, Shenzhen, Chengdu, 
Chongqing, and Sanya, respectively. 

The main driver of its R&D internationalization is not only to make good use of local 
advantageous intellectual resources, but also to get more close to operators in developed 
countries. The orientations of R&D centres established in developed countries are different 
from those in developing countries. In general, the former mainly aims to develop cutting-
edge technologies and conduct the predictive R&D activities for the future. Acquiring 
qualified human capital is also important, notably during the financial crisis, several major 
competitors cut their R&D staff in a large scale, and therefore, it acquires a large number of 
excellent local technical talents. The R&D centers set up in developing countries are mainly 
regarded as a correspondence for local market development and using local human resources. 
Especially in the Indian research and development centre, it makes good use of local talents 
with advantages of software development and English language skills. Another example is 
that the national billing system in Pakistan was developed by the R&D centre established 
there. Although rapid internationalization of R&D activities, its production activities still 
remain in the city where the HQ locates in China, through which it will keep the product with 
low-cost but high quality. In addition, the political and legal environment in the host country 
is an important factor for firms to consider when to offshore R&D activities, for example, 
case 1 has not established R&D centre in Russia due to the risks of political system, although 
the country has a large amount of qualified talents in the ICT field. 

A process of greenfield-based internationalisation is adopted by this company. The 
localization of employees in overseas market is 60% in average, and in India, the rate of 
localization has reached 90%. It plans to even introduce management-level talents from local 
market in the near future. However, it also faces some difficulties in the localization of 
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employees: on the one hand, there are still some barriers for communication between Chinese 
employees and local employees; on the other hand, in the market it has entered, there are 
hundreds of minority languages, which is also a great barrier. 

Case 2, 3 & 4 all have offshored production and R&D activities, although they show very 
different internationalization strategies, for example, case 3 internationalize with many joint 
ventures while case 4 with extensive acquisition-based FDI. Coincidentally, they all regard 
China as a strategic focus of R&D investment and are gradually putting more and more 
development based work into China. Taking case 2 as an example, the main driver of 
internationalisation is “access to competences and resources at an acceptable price”. Its global 
supply network is polarised among three regions of America, Europe and China. Meanwhile, 
China plays an increasingly important role in global R&D activities of this company. Its R&D 
investment in China has experienced a more than 30% per year growth in the past several 
years, and more than 20 per cent of its employees in China are engaged in R&D activities. In 
2002, it established the Chief Academy of R&D in order to provide a coordinating overview 
of all its laboratories, collaborations and projects in China. Although the core innovations are 
mainly developed at “home” currently, based on competences accumulated in-house in this 
organisation, it has put forward a strategy of “Core China” and will put more development-
based activities into China to upgrade this unit in the value chain. For example, in 2004, it 
exported the first 3G/WCDMA base station products which was totally developed and 
produced in China. 

Case 3 has more localized R&D activities in China than Case 2 and 4. It set up China 
Research Institute in 1999, which was one of the only three research institutes of this 
company in the world (the other two are in Germany and US). Its mission is to provide 
services for the unique innovation of China subsidairy and global businesses. The respondent 
believes that China has a large customer groups with various market needs and willing to try 
new things, therefore is an ideal place to develop world-level innovation ideas. It adopt a 
strategy of ”keeping leadership with mainstraim innovation” in high-end market, and 
”SMART (Simple usage, easy Maintenance, Appropriate price, Reliable, Timely into 
market)” in emrging market. As Chinese market changes fast, and it usually takes too much 
time in coordination with HQ to miss market opportunities, its daughter company in China are 
relatively autonomous and often have strong regional connections and networks, more and 
more localized research are carried out in China, which is largely driven by the search for 
opportunities in diverse markets. 

Overall, the R&D centers established in developed countries, no matter in home countries or 
host countries, are technology-based or basic research oriented, and those established in 
developing countries are market-based or applied research oriented. But the R&D centers in 
developing countries are increasingly assuming some basic research, due to great importance 
of developing country markets and skilled talent pool. 
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Summary 2: locations & internationalization in Chinese ICT 

Comparing with offshoring of production, offshoring of R&D seems to be a relatively more 
common phenomenon among Chinese ICT firms. When offshoring of R&D is conducted, the 
main location factor is market access & knowledge infrastructure and services, which 
suggests the combination of market-based and technology-based orientation of firms in this 
sector. Although some differences of location factors for internationalization, we can find a 
trend of MNCs from developed countries in GIN with less core R&D sites but larger in size 
of this sector, while China is becoming one of the most important hubs to attract R&D or 
innovation activities. Meanwhile, MNCs from developing countries in GIN are expanding the 
R&D sites not only in their own country and other developing countries (e.g. India), but also 
in developed countries. These two trends seem to be mutual offset for GIN affiliation and so 
it’s difficult to say they would facilitate or constrain GIN affiliation of this sector. 

 

4.4 Subject 3: sector embeddedness in GINs 

The emphasis here is on international linkages including but extending beyond intra-corporate 
networks established by means of FDI. The purpose is to understand what kind of linkages, 
targeting what kind of actors located where, that forms under the different sectoral conditions, 
and how they may interact to create a dynamic evolution of the GIN. We need to map degrees 
and patterns of internationalisation in the sector activities of the country in question, and 
interpret these against case and survey insights as well as theory.The high rates of innovation 
in the ICT industry as referred in the above do not seem to reflect in patterns of contractual 
outsourcing of R&D work. Most INGINEUS survey sample firms claim that 76 per cent of 
sample firms produce most technological inputs in-house. Meanwhile, a substantial 
proportion of these survey firms buy most technological inputs from other branches of their 
own MNC ( 

 

Table 64), wich suggests that although the availability of technology “embodied” in hardware 
and software is a key characteristic of the ICT sector, contractual sourcing beyond this (e.g. 
R&D services) is relatively rare, because of constraints on modularization of innovation work 
which is heavily dependent on internal specialized knowledge resources, and because the 
structure of upstream component supply is radically different within ICTs than within e.g. 
traditional manufacturing industries, where large technology transfers occur through the 
supply chain. This reflects that the industry is heavily oriented towards internal knowledge 
development linked to customer collaboration. 
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Table 64: The most important sources of technology, China survey sample (q6). 

 Share Number 

We produce most technological inputs in-house 75.8% 141 

We buy most of our inputs from other branches of our own MNC 16.1% 30 

We buy most of our inputs from firms which are not MNCs 5.9% 11 

We buy most of our inputs from MNCs with which we are not formally 
affiliated 

0.0% 0 

We buy most of our inputs from public-sector organizations, e.g. research 
institutes, universities, etc 

2.2% 4 

answered question  186 

skipped question  56 

 

However, Chinese ICT firms have a high propensity of collaboration, and 80 per cent of the 
sample firms have various forms of collaborative activities. Another broader definition used 
by the INGINEUS survey - linkages - also shows a high proportion (81%) of international 
linkages that Chinese ICT firms engage in. This gives a picture of the ICT industry with the 
characteristics of high in-house R&D investment and broad external linkages or 
collaborations, which facilitates the GIN affiliation of the sector. 

As can be seen from Table 65, only 37 per cent of the sample firms have not established 
formal or informal linkages with customers abroad. Similarly, only about 47 per cent of the 
survey sample has not established linkages with suppliers abroad. On the other hand, linkages 
to foreign competitors, consultants and research system actors are rare. This suggests that 
international linkages in the ICT industry predominantly take the form of looser (early phase) 
innovation search and (implementation stage) sourcing of modular hardware/software, than 
committed innovation collaboration with external actors abroad. 

 

Table 65: Informal and informal linkages towards foreign actor groups, China INGINEUS survey 

sample (q8) 

 Formal Informal No linkage N 

Customers 55,3 % 7,7 % 37,0 % 235 

Standalone company 45.4 % 8.2 % 43.3 % 97 

Subsidiary of an MNC 64.4 % 3.4 % 30.5 % 59 

Headquarter of an MNC 59.4 % 7.8 % 28.1 % 64 

Suppliers 47,9 % 5,1 % 47,0 % 234 
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Standalone company 38.1 % 3.1 % 53.6 % 97 

Subsidiary of an MNC 59.3 % 5.1 % 35.6 % 59 

Headquarter of an MNC 50.0 % 6.3 % 39.1 % 64 

Competitors 11,0 % 12,7 % 76,3 % 228 

Standalone company 5.2 % 10.3 % 78.4 % 97 

Subsidiary of an MNC 16.9 % 15.3 % 66.1 % 59 

Headquarter of an MNC 9.4 % 15.6 % 64.1 % 64 

Consultants 11,9 % 4,8 % 83,3 % 227 

Standalone company 9.3 % 3.1 % 80.4 % 97 

Subsidiary of an MNC 16.9 % 1.7 % 79.7 % 59 

Headquarter of an MNC 10.9 % 9.4 % 68.8 % 64 

Government 9,7 % 5,3 % 85,0 % 226 

Standalone company 5.2 % 4.1 % 83.5 % 97 

Subsidiary of an MNC 16.9 % 3.4 % 76.3 % 59 

Headquarter of an MNC 9.4 % 7.8 % 71.9 % 64 

Universities/research labs 10,6 % 4,0 % 85,5 % 227 

Standalone company 6.2 % 0.0 % 86.6 % 97 

Subsidiary of an MNC 16.9 % 5.1 % 74.6 % 59 

Headquarter of an MNC 7.8 % 6.3 % 76.6 % 64 

Other 0,0 % 0,0 % 2,1 % 242 

Standalone company 0.0 % 0.0 % 1.0 % 97 

Subsidiary of an MNC 0.0 % 0.0 % 0.0 % 59 

Headquarter of an MNC 0.0 % 0.0 % 6.3 % 64 

Answered    242 

Skipped    0 

 

In terms of organizational characteristics, HQ of MNCs are more active to establish linkages 
with customers, competitors, consultants, government abroad than subsidiaries and standalone 
companies, while the subsidiary of MNCs are more active to establish linkages with suppliers 
and research organizations abroad than the other two types of firms. Therefore, for Chinese 
ICT firms, the national HQ has more market-based linkages abroad than the subsidiaries from 
other countries, while the latter has more technology-based linkages abroad than the former. 

The importance of the customer to innovation in the Chinese ICT sector also becomes clearly 
evident when we turn to consider its embeddedness in global innovation networks. The 
importance of this actor group is revealed in Table 66, which shows that 59 per cent of the 
sample firms have collaborated with customers. However, in contrast with the above broader 
linkages, these collaborative linkages are distinctively oriented towards customers in own 
region or own country. This suggests home-based collaborations do not overlap with 
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international linkages. We also note that this home-base preference appear to be stronger with 
respect to competitors and – not surprisingly – government than customers. 89 per cent and 74 
per cent of firms that state such collaborative relationships have established these at home 
respectively. With respect to the former groups, this could be caused by high sensitivity 
towards trust and social/cultural proximity and by issues related to search costs. As for 
suppliers, although the collaborative linkages with them are still oriented towards regional 
and national ones, the suppliers from US also play an important role as foreign collaborative 
partners.
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Table 66: Collaboration partners used, most important innovation project last three years. China INGINEUS survey sample (q7). 

 
Partner 

used 
Geographical distribution of collaboration when maintained 
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Customers 58.7 % 29.6 % 72.5 % 17.6 % 4.9 % 7.7 % 6.3 % 1.4 % 14.1 % 9.9 % 142 

Suppliers 39.7 % 27.1 % 69.8 % 20.8 % 2.1 % 3.1 % 3.1 % 1.0 % 9.4 % 8.3 % 96 

Competitors 18.2 % 22.7 % 88.6 % 11.4 % 2.3 % 6.8 % 6.8 % 0.0 % 6.8 % 4.5 % 44 

Consultancy 
companies 

10.3 % 40.0 % 60.0 % 8.0 % 4.0 % 0.0 % 4.0 % 0.0 % 4.0 % 0.0 % 25 

Government 19.0 % 39.1 % 73.9 % 2.2 % 0.0 % 4.3 % 2.2 % 0.0 % 0.0 % 0.0 % 46 

Domestic 
universities/research 
institutions 

20.2 % 36.7 % 71.4 % 2.0 % 0.0 % 4.1 % 0.0 % 0.0 % 0.0 % 0.0 % 49 

Foreign 
universities/research 
institutions 

7.9 % 10.5 % 15.8 % 36.8 % 5.3 % 31.6 % 21.1 % 0.0 % 10.5 % 5.3 % 19 

Other 1.7 % 50.0 % 75.0 % 50.0 % 25.0 % 25.0 % 25.0 % 25.0 % 25.0 % 25.0 % 4 

Answered           242 

Skipped           0 
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Except for foreign research system, all the actor groups we list in Table 64 are regarded as 
important partners for innovation by more than 10 per cent sample firms, which indicates that the 
interviewed firms are embedded in the national or regional innovation systems of their location 
(in this case China). As the evolution of this sector, both technology and service or application 
development turn to be sources of core competencies, which result in a substantial deepening 
embeddedness of firms in GIN, as well as strong linkages between firms and Chinese NIS. This 
is due to a) huge market size and opportunities in China; b) the customer group is increasingly 
mature; c) low cost but qualified talent pool. The embeddedness of firms in GIN and local NIS 
are complementary, for firms from other countries, local NIS may be part of GIN; for indigenous 
firms, NIS or RIS plays an important role in supporting firms to involve in GIN, i.e. supporting 
the emergence and development of GIN. 

All the four case firms have extensive operation with local partners. Taking Case 1 as an 
example, firstly, under the guidance of China’s indigenous innovation strategy, it meets with 
national major projects, 863 plan, industrialized projects and electron development fund actively; 
secondly, it established a Industry-Academia Cooperation Forum in April of 2009 with 17 
universities and 4 research institutes, which is so far the biggest industry-academia cooperation 
organization in domestic telecom industry initiated by a company. In addition, it set up joint labs 
with more than 50 domestic universities and scientific research institutes; thirdly, it also set up 
joint labs with IBM, Intel, Qualcomm, Microsoft in China, and joined the TD Alliance, AVS 
Industry Alliance, and GoTa Alliance to promote industrial development; fourthly, it entered into 
strategic alliance with the three domestic operators, and headquarters of France Telecom, 
Vodafone, Telefonica and Hutchison Telecom. They established an innovation center together for 
joint research and promoting the process of industrialization. 

The creative work of Case 2 in China plays a role in a ‘globally-linked’ approach to innovation, 
which “pools the resources and capabilities of many different components of the MNC – at both 
headquarters and the subsidiary level – to create and implement an innovation jointly” (Bartlett 
and Ghoshal, 1990).38 The fact that its operations in China were brought into global innovation 
network occurred in 1999, with the initiation of cooperation between its joint venture in Nanjing 
and a subsidiary in US to develop a CDMA R&D project and carry out in China. This means that 
its Chinese unit started to collaborate with parent company and other overseas R&D facilities, 
and signifies the entry of Chinese units into globally-linked innovation programmes. In 2002, the 
joint venture in Nanjing became the supply hinge and logistic centre of the company’s Pacific 
market. In a similar manner, in 2003, another joint venture in Beijing took over product analysis 
responsibilities and R&D duties for the Asia-Pacific market region. A more general and less 
formalized manifestation of involvement in globally-linked innovation may be the emergence of 
precompetitive basic/applied research in China, whose results (somewhat in the manner of a 
public good within the firm) are likely to be available in any part of the group those are seen to be 

                                                      
38 Bartlett, C.A. and S. Ghoshal (1990), Managing innovation in the transnational corporation, In C.A.Bartlett, Y. 
Doz and G.Hedlund (eds), Managing the Global Firm, London: Routledge, pp. 215-55. 
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relevant, rather than having any priori one-to-one link to any innovation project in China. Sources 
of such research include: R&D Centre in Shanghai, collaboration research with Chinese 
universities, such as Tsinghua University, Chinese University of Science and Technology, and 
Beijing University of Post and Telecommunications. 

There are some principals to integrate the global resources. According to case 3, the factors 
considered include presence in lead markets, close to production, close to customers, cooperation 
with public research, strong patent portfolio, network of excellent people, network regional 
capabilities and so on. Therefore, its R&D in Europe is focusing on medical, automotive, 
automation, in USA is focusing on I&C, biotechnology, nanotechnology, in India is focusing on 
software, while in China is focusing on production technologies. It has carried out extensive 
cooperation with Chinese enterprises, universities and other local organizations. 

It signed an agreement with Huawei in Beijing to jointly invest 100 million US dollars setting up 
TD-Tech Co. Ltd. on February 13 2004, focusing on TD-SCDMA technology and products 
development, manufacturing, sales and service, in order to promote the further development of 
TD-SCDMA. In June 2005, it decided to investment 1 billion US dollars in further jointly 
developing TD-SCDMA standard with Datang, which account for 2/3 added investment in Asia 
in the same year. It also cooperate with 16 Chinese famous universities, established a Automatic 
Control and Communication Engineering Laboratory with Tongji University, a Wireless 
Information Service Test Center with Shanghai Jiaotong University, a Mobile Advanced 
Animation R&D Center with Tsinghua University, and a Software and System Engineering R&D 
Center Zhejiang University. 

Case 4 has a close cooperation with local companies, but most of which are part of its supply 
chain, especially companies locating in Guangdong Province. Though it has its own R&D center 
in Shanghai, it pays more attention to cooperation with local universities for a lot of R&D 
programs, for example, it has established a lab in Tsinghua University. To this comapny, China is 
not only a market, but also a place where ideas could come from. Therefore, this company 
proposes a strategy of “for China, in China”. 

 

Summary 3: the GIN embeddedness of the Chinese ICT sector 

The Chinese ICT sector source a relatively low proportion of total R&D from outside actors, but 
represents a high in-house R&D investment and broad external linkages or collaborations. 
Meanwhile, the international linkages in this sector predominantly take the form of looser (early 
phase) innovation search and (implementation stage) sourcing of modular hardware/software, 
than committed innovation collaboration with external actors abroad. Further, due to huge market 
size, increasingly mature customer group and low cost but qualified talent pool in China, we can 
find a substantial deepening embeddedness of firms in GIN, as well as strong linkages between 
firms and Chinese NIS, which are complementary to each other. 
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4.5 Subject 4: coordinating and communicating in GINs 
 

The purpose with this subject is to assess the challenges of communication and coordination with 
complex GIN networks, under different sectoral conditions; how this constrain or nurture GIN 
formation and thus the relative importance of learning in such versus learning through home 
regional or national innovation system linkages. 

For the ICT industry, some sub-sectors don’t involve production and suppliers in the traditional 
sense (such as software, consulting service), which in turn reduces the challenges related to value 
chain design, production planning and logistics, especially on a global scale. Furthermore, it is 
commonly argued that modularity, codification and industry standards on technology also reduce 
the challenges related to GIN communication and coordination. However, in the Chinese ICT 
cases such assumptions do not hold, and the dispersed activities in geographical scope and broad 
network linkages still lead to problems of co-ordination, communication and integration between 
and of its constituent element. Table 67 reveals that only overcoming organisational barriers is 
perceived as a small barrier or not a barrier at all by more than 50 per cent of the sample firms. 
Barriers related to finding relevant new knowledge on a global scale (i.e. search) and managing 
globally dispersed projects are perceived as a moderate or more serious barrier by over 15 per 
cent of the sample, but even more challenging is harmonising tools, structures and processes. 
More than 4 % of the sample firms find this to be an extreme barrier. 

In general, the larger the degree of openness and the more diverse actor groups involved, the 
more problems of knowledge system compatibility and relative absorptive capacity emerge. 
These problems are reinforced substantially when involved knowledge is not “stable” and 
changes occur too fast for codification and standardisation to keep pace, and when rapidly 
changing technological landscapes necessitate broad, explorative innovation search processes. 
There exist two levels of coordination and communication: one is firm – GIN interaction, and the 
other is intra-firm coordination. The latter also include two levels of coordination and 
communication: HQ – subsidiary relationship and inter-subsidiaries’ relationship. 

 
Table 67: Factors which represent a challenge of barrier to international innovation collaboration, China 
INGINEUS survey sample (q11). 
 Share 

stating 
moderate 
or higher 
barrier 

Extreme 
barrier 

Serious 
barrier 

Moderate 
barrier 

Small 
Barrier 

No 
barrier 

Response 
count 

Finding relevant 
new knowledge 

20.3 % 3.4 % 2.6 % 14.2 % 14.7 % 28.0 % 232 

Overcoming 
organisational 
barriers 

15.9 % 3.0 % 4.3 % 8.6 % 13.4 % 39.2 % 232 

Changing the 15.9 % 3.1 % 4.0 % 8.8 % 10.2 % 18.1 % 226 
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current location 
and related costs 
Managing 
globally dispersed 
projects 

19.2 % 3.1 % 1.3 % 14.7 % 13.4 % 25.4 % 224 

Harmonising 
tools, processes, 
etc 

20.0 % 4.3 % 2.2 % 13.5 % 13.9 % 27.0 % 230 

Answered       242 
Skipped       0 

 

In general, the technology characteristics of ICT sectors lead to more decentralized R&D 
activities, and R&D subsidiaries has more autonomy. However, the coordinating and 
communicating patterns depend much on the role R&D subsidiary plays. Case 2 divides 
decentralized R&D laboratories into three types: support laboratory (SL), locally integrated 
laboratory (LIL), and internationally interdependent laboratory (IIL). It adopts a multi-
mechanism against different types of laboratories. Support Laboratory (SL) essentially plays the 
role of facilitating technology transfer in company. The more traditional variant of support 
laboratory (SL1) facilitates inward technology transfer, by assisting a subsidiary in which it is 
located in assimilating and, if necessary, adapting the technology to host-country needs or 
conditions. A more recently emergent variant (SL2) involves itself in a form of outward 
technology transfer, by assisting and advising other units of the MNE in the use of established 
knowledge of the group. In terms of SL1, in particular, ad hoc support laboratory type activity 
may have been present in Chinese unit’s preliminary and development stages before the 
establishment of formally constituted labs. However, higher-profile SL type work can then also 
be found in some of the units in the R&D system that later emerged. Its R&D Centre in Shanghai 
has wide-ranging responsibilities in the areas of communication software. With the more 
advanced commitments and capabilities, the centre also retains significant SL responsibilities, 
one of its functions is to help Chinese unit in inward transfer and application of technologies 
from the parent company (SL1), and also provide related technical support for Chinese (SL1) and 
foreign (SL2) customers in the areas such as receiving net, mobile systems and consumables, 3G 
and broadband. Tight monitoring and centralized control from HQ is needed for SL. 

Whilst SLs merely facilitate the transfer and improve the application of existing technologies 
(already embodied in goods and services), the two remaining types of laboratory play the roles in 
creating new technologies and sources of competitiveness. The locally integrated laboratory 
(LIL) works in a closely integrated manner with other functions of a subsidiary there (logically a 
PM) to develop a distinctive product which can be supplied to local, regional or even global 
markets. Thus a LIL and its subsidiary not only extend the competitiveness of a MNE, but place 
the initial manifestation of this in a location that can supply the relevant creative (including 
R&D) inputs. Its R&D centre in Shanghai, Mobile World China Subsection, Wireless 
Technology Ltd. in Chengdu, Data Application Technology R&D Centre in Guangzhou, TD-
SCDMA R&D Centre in Nanjing as well as R&D projects of several JVs in China all involve in 
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LIL type functions. Taking the R&D projects of JVs as examples, we find the significant LIL 
outputs in both Panda Communication Ltd R&D Centre in Nanjing (ENC) and Mobile 
Communication Ltd Centre in Beijing (BMC). ENC committed itself to the R&D of second 
generation GSM mobile communication systems and CDMA systems. Now it is responsible for 
R&D of GSM AC-A systems and GSM CAN systems of Ericsson’s global markets, and for GSM 
exchange system, CDMA systems and receiving system (ADSL, ADC, PSTM) for the Chinese 
market. BMC showed a strong input to global operations, with responsibility for accessory 
products of communication systems successfully exploited in the MMC exchange implement for 
Vodaphone (Australia) and helped in the simplification of its range of mobile phones. Also the 
company and China Telecommunications Scientific Technology Academy R&D Centre include 
LIL work for the Chinese market (products of WCDMA) and for the global market (research of 
3G for future mobile communication systems and the WCDMA FDD wireless receiving net). 
LILs derive distinctive perspectives from two knowledge communities: that of the MNE group 
and that of the host country research institutions. They have high interdependence with internal 
and external environment of the company, so information technologies such as video conference 
are frequently used. 

The third type of R&D facility pursues the longer-term enrichment of technology potentials by 
tapping into distinctive scientific (precompetitive) research agendas and knowledge stocks of 
particular countries’ NSIs. Thus the internationally interdependent laboratory (IIL) carries out 
basic or applied research, separately from the current commercial activities of the company, but 
interdependently with similar units internationally. An IIL network therefore seeks to articulate a 
range of separate precompetitive projects in several countries (each building on distinctive 
attributes of its host NSI), but to also encourage communication between them so that potentially 
significant synergies in their results can be detected and, hopefully, built into subsequent 
innovation programmes. Thus IILs can be components (along with LILs) in globally-linked 
approaches to innovation, and we have already noted that the emergence of this type of work in 
China may imply its growing positioning in the company’s creative programs and perspectives. 
Since IIL type work depends on top quality local capacities in scientific research, it is not 
surprising to find that it is the defining content of the company’s cooperative projects with 
Chinese universities. In 1999, it sponsored an acoustics laboratory in Beijing University of 
Science and Technology to carry out research in disciplines relevant to its evolving commercial 
priorities. It also cooperated with some comprehensive universities, such as Tsinghua University 
and Chinese University of Science and Technology, as well as some Professional Universities, 
such as Zhengzhou Telecommunication Engineering School and Beijing University of Post and 
Telecommunications, in research projects and organizing conferences, in order to identify 
potentially important directions for future basic or applied investigation. IIL utilize a wide range 
of information from probably different scientific disciplines, and more autonomy from HQ is 
needed and people-based coordination and communication patters such as international transfer 
of managers and cross border visits works well. 

Case 3 experienced a transition from centralized R&D pattern into a decentralized one. The 
original model where the headquarter was responsible for the research work while the 
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subsidiaries were responsible for the production and sales led to an unfavorable result that the 
products didn’t fit for the Chinese market and not practical. Further, the efficiency of the head-
quarter’s research work was rather low, and their work was more conservative, and therefore 
couldn’t meet the need of the fast changing Chinese market. So it carried out an internal 
restructuring. In addtion, it only set up three overseas R&D centers in Germany, US and China, 
so they three seem to be much independent. In China, the research work is conducted mainly by 
Chinese employees, while the HQ will provide relevant support. The HQ will assign R&D 
managers to be responsible for the team construction, the pattern of which could combine China’s 
efficiency and experiences with the prudence and logic of Germany well, ensuring the efficiency 
and quality of R&D. As the overseas R&D centers set up by case 1 mainly take the responsibility 
of tracking cutting-edge knowledge, it adopts a more centralized pattern, however, in order to 
facilitate knowledge flow, the company establishes a rather well electronic platform. All case 
firms seems to move toward a more complicated and multifaceted integration on coordination 
and communication mechanisms. 

 

Summary 4: coordination and communication in GINs 

The technology characteristics of modularity, codification and standardisation of ICT sector do 
not seem to overcome the challenges of its coordination and communication in GINs. ICT firms 
still experience problems with respect to the usage of harmonising tools, structure or processes, 
identifying relevant knowledge on a global scale, and managing globally dispersed projects. 
Firms try to establish appropriate coordination and communication mechanisms to facilitate 
knowledge flow at intra-firm level and firm-GIN level. However, the coordinating and 
communicating patterns depend much on the role the decentralized R&D subsidiary plays. 

 

4.6 Subject 5: prospective, impact from crisis 
 

The purpose of this section is to assess whether or not the financial crisis impact sector activities 
and GIN evolution. A number of possible scenarios can be imagined, for instance less long-term 
intramural R&D and more sourcing of contract R&D on a more short-term basis; less emphasis 
on searching for knowledge and coordination/communication within GINs and stronger emphasis 
on production in low-cost sites (GPN); financial problems among GIN/GPN partners creating 
“harsher” (more opportunistic) transaction environments, etc. In short, the crisis can, under 
different sectoral conditions, trigger increased as well as decreased emphasis on innovation; and 
cause GINs to expand as well as retract. 

The impact from the financial crisis was felt differently among the interviewed firms, ranging 
from “little if any impact”, to “increase in outsourcing motivated by lower costs” and in form of 
weaker consumer demand and that larger projects have been postponed. From Table 68, we can 
see that only 38 per cent of ICT firms think that the financial crisis has few or no impact on them, 
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especially, it seems that the financial crisis will have a significant impact on the GIN affiliation of 
the sector, or the ICT firms' innovation activities more broadly, for example, more than half firms 
plan to increase innovation effort, and 10 per cent of firms plan to relocate innovative activities 
from abroad. 

 

Table 68: How have you reacted or planning to react to the current global economic crisis? Chinese 
INGINEUS survey sample (q14) 

 Percent Count 

Few or no changes 38.3% 92 

Increasing effort at innovation on our part 53.8% 129 

A serious reduction of innovative activities 4.6% 11 

Relocation abroad of innovative activities 3.3% 8 

Relocation of innovative activities to you from 
abroad 

10.4% 25 

Answered  240 

Skipped  2 

 

Summary 5: financial crisis impact on GIN formation in Chinese ICTs 

The large proportion of ICT sector firms which serve both domestic markets and export markets 
seem not to be sheltered from the financial crisis, which reflects the strong impact of global 
environment on Chinese ICT sector, and furthermore the deep embeddedness of Chinese firms in 
GIN. However, the financial crisis will increase firms' innovation effort rather than reduce them. 
A main point of view in China is that the financial crisis is a rather good time for firms to 
innovate or industries to upgrade. In addition, the financial crisis will also have an impact on GIN 
formation in ICT sector, and for example, some firms plan to relocate their innovative activities 
from abroad, and which means there may be a substitutable effect between intramural innovation 
and foreign outsourcing. 

 

 

4.7 Subject 6: looking forward, implications for policy 
 

The purpose of this section is first to assess the extent to which innovation in the different sector 
can be assumed to become more or less embedded in GINs; and thus provide part of the basis for 
developing implications for policy. Under this section it is important to capture issues such as 
expectations of increasing or decreasing dependence on knowledge/technology from North in the 
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South; the possibility of shifting focuses of innovation from the North towards the South; of 
actors in the South repositioning themselves in the value chain; and of possible retractions of 
GIN as a result problems related to operating in and coordinating between different actor groups 
and contexts. The policy discussion should focus on identifying areas in which regional, national 
and EU level policies can contribute to “anchor” different GIN nodes in territorial innovation 
systems and in this way enable necessary GIN linkages to go hand in hand with technology 
transfer into and knowledge development within territorial economies. 

Table 69 indicates simultaneously the importance of different location factors and different areas 
in which public policy may intervene. As would be expected, more than 85 per cent of the sample 
state that more public economic support for innovation activities would be desired. Almost as 
many firms state that more stringent IPR regulations or enforcement and higher skills in the 
labour are of moderate or high importance. Notably, other than open and flexible migration 
policy, all items we listed such as better access to international research networks, support for the 
internationalization of innovation and technology transfer, FDI and trade rules, international risk 
capital are considered to be moderate or higher importance by more than half the sample. There 
issues are also reflected in the firm interviews to varying degrees, which have policy implications 
for the innovation at both the industry-level and firm-level. 
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Table 69: Considering your future innovation activities, please assess the need for improving the following factors (degree of need). China 
INGINEUS survey sample (q13) 

 
Moderately 

or very 
high 

Very high 
Moderately 

high 
Moderately 

low Very low Not needed Response 

Practical support from centres for the 
internationalisation of innovation and technology 
transfer 

63.8 % 16.6 % 27.7 % 19.6 % 16.6 % 19.6 % 235 

More public incentives and economic support 86.7 % 43.3 % 35.0 % 8.3 % 6.3 % 7.1 % 240 

Better access to international research networks 67.4 % 20.3 % 27.5 % 19.5 % 16.9 % 15.7 % 236 

Higher skills in the labor force 82.7 % 35.0 % 35.4 % 12.2 % 6.8 % 10.5 % 237 

More stringent IPR regulations/enforcement 83.8 % 38.0 % 29.1 % 16.7 % 7.7 % 8.5 % 234 

Better and clearer rules regarding FDI and trade 59.8 % 20.5 % 22.2 % 17.1 % 19.7 % 20.5 % 234 

More open and flexible migration policy for 
employing experts from abroad 

39.2 % 8.6 % 9.9 % 20.7 % 19.8 % 40.9 % 232 

Greater availability of risk capital for innovation 
activities with an international dimension 

52.1 % 15.4 % 15.8 % 20.9 % 23.1 % 24.8 % 234 

Answered       242 

Skipped       0 
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The main challenges at the industry level, and thus on policy, is summarized as the following. 
Firstly, to create a friendly innovation environment, especially strengthening IPR regulation or 
enforcement. Although the government haven taken measures to strengthen IPR protection, the 
problem of piracy in China remains serious, which does not only need legal oversight, but also is 
a problem of moral consciousness and difficult to remove in short-term in developing countries. 

Secondly, to change the pattern of labour cultivation, the availability of qualifications in the 
labour market is still a problem of ICT sector. In the past decades, with the expansion of 
enrolment of Chinese universities, they have sent more personnel to the ICT industry in order to 
match its rapid development. However, there is still a shortage of qualified personnel, for the 
education system has a gap with the industrial practice. Many firms point out that they have to 
give extensive training to fresh graduates. For example, case 2 established a campus club with 
Shanghai Jiaotong University in June of 2010 in order to jointly cultivate specialized ICT talents. 
The company will create various opportunities to facilitate the direct communication between 
students and experts from ICT industry, provide more intern positions, and organize innovation 
contest in the ICT field. Therefore, policy can intervene in the industry – academia cooperation, 
not only attaching importance to the research system, but also the educational system to provide 
more qualified labours in the ICT fields. 

Thirdly, although a few Chinese MNCs have been rising in the world market, but in general they 
remain small in size. The OECD ICT report shows that none of China’s MNCs have been listed 
in the world top 250 firm classification (OECD, 2006).39 China’s largest PC maker Lenovo 
quadrupled its revenue to $13 billion after taking over IBM’s PC business in 2006, but is still 
one-ninth the size of IBM ($91 billion) and one-fifth the size of Dell ($55 billion). In 2009, 
China’s four largest ICT exporters were all subsidiaries of Taiwanese Firms, and the fifth largest 
ICT exporter was Nokia with the exports of $8.4 billion. Huawei has the largest export of $7.0 
billion among domestic firms, but which was only 1/3 of the largest ICT exporter, Dafeng 
(Shanghai) computer (wholly owned by Taiwan Quanta).40 On the other hand, the industry relied 
heavily on foreign imports of key components and advanced equipment for production. Many 
high value-added parts imported went essentially to those sectors that China took the lead in, in 
terms of export and production. For example, China ran trade deficits of $50 billion in integrated 
circuits, $7 billion in semiconductors for producing mobiles and computers, as well as a small 
portion of tubes for TV production (OECD, 2006). From the above, we can see that there are too 
few large domestic ICT firms in China, and so few domestic firms are capable of controlling 
China’s own export and innovation networks or developing competitive technological sources. 
Therefore, more competitive domestic firms should be cultivated and the competitiveness of 
domestic firms should be improved. 

                                                      
39 OECD, IT Outlook, Paris, 2006. 
40 Data gathered from Ministry of Commerce, last accessed 9 October 2010. 



 
D9.2 Report summarising the implications per industry for EU countries and emerging 
economies. 

 
 

Page 202 of 392 

 

Challenges perceived by individual firms are some different between domestic firms and foreign 
MNEs in China. As for domestic large firms such as case 1, they have entered the markets in 
most developing countries, which means that the developing country markets are reaching an 
saturated state, and they have to take a more difficult task to exploit or extend new markets 
including high-end market in European countries and North America where have a much higher 
profit. With respect to globalization, Chinese firms are still not good at international capital 
leveraging, such as lack of experiences in overseas merger and acquisitions, and inter-
disciplinary management talents engaged in international operation. For foreign MNEs, although 
there is no doubt that China is a strategic maket with great innovation or profit protential, the 
dynamics of the market brings many uncertainties on both product and policy-making. Some 
Chinese state-owned clients of Case 3 pay much attention to low price when purchasing due to 
the invervention of government, so they prefer to buy low price equipments regardless of how the 
product quality and life, while good quality and long life of products usaully match with a high 
price. In order to adpat to such a situation, the company has to simplify the functions of the 
product in order to satisfy the need with a low price. But such a process needs cost as for a strict 
Germany company. Case 4 points out some policies in China are lack of transparency, for 
example, in the public procurement, what’s the meaning of homemade products, it’s difficult to 
find a detailed and clear definition. In addition, many foreign MNEs are worried about the fast 
learning or imitation capability of Chinese firms, and some have developed a positive attitude, for 
example, case 2 points out that the best way is continuous innovation to develop faster than 
Chinese firms. 

 

Summary 6: prospects & policy implications for Chinese ICTs 

The most important areas in which public policy may intervene for the ICT industry are more 
public economic support for innovation activities, more stringent IPR regulations or enforcement, 
availability of higher skills in the labour. In addition, better access to international research 
networks, support for the internationalization of innovation and technology transfer, FDI and 
trade rules, and international risk capital are also considered to be important moderately by firms. 
Both firm-level and industry-level challenges should be dealt with by Chinese domestic firms to 
improve their own technological upgrading, learning and network controlling capability in GIN. 
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4.8 Conclusions 
 

The “attracting-in” and “walking-out” policies in the past thirty years in China have promoted the 
embeddedness of Chinese ICT sector into GPN and GIN. Not only many foreign MNEs entered 
into China and became large exporter of ICT products, but also a group of domestic firms emerge 
to be important players in global ICT market. The two-way penetration of inward FDI and 
outward FDI is one of the main drivers of GIN affiliation of Chinese ICT sector. 

The Chinese ICT sector sources a relatively low proportion of total R&D from outside actors, but 
represents a high in-house R&D investment and broad external linkages or collaborations. 
Meanwhile, the international linkages in this sector predominantly take the form of looser (early 
phase) innovation search and (implementation stage) sourcing of modular hardware/software, 
than committed innovation collaboration with external actors abroad. We can find a trend of 
MNCs from developed countries in GIN with less core R&D sites but larger in size of this sector, 
while China is becoming one of the most important hubs to attract R&D or innovation activities. 
Meanwhile, the MNCs from developing countries in GIN are expanding the R&D sites not only 
in their own country and other developing countries (e.g. India), but also in developed countries. 
These two trends seem to be mutual offset for GIN affiliation and so it’s difficult to say they 
would facilitate or constrain GIN affiliation of this sector. 

When offshoring of R&D is conducted by Chinese ICT firms, the main location factor is market 
access & knowledge infrastructure and services, which suggests the combination of market-based 
and technology-based orientation of firms in this sector. As a represent of developing countries, 
China plays an increasingly important role in the GIN and are changing from “development” into 
“both research and development” (case 2, 3 & 4), and in certain fields such as 4G, domestic firms 
are transitioning from technology following to parallel development with important leaders in 
this sector. 

However, the technology characteristics of modularity, codification and standardisation of ICT 
sector do not seem to overcome the challenges of its coordination and communication in GINs. 
Firms try to establish appropriate coordination and communication mechanisms to facilitate 
knowledge flow at intra-firm level and firm-GIN level. However, the coordinating and 
communicating patterns depend much on the role the decentralized R&D subsidiary plays. 
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ANNEX 5 - COUNTRY SECTOR REPORT: ICT IN INDIA 
 

 

Authors: Joseph, K. (kjjoseph@cds.ac.in) and V. Abraham (vinoj@cds.ac.in) , Centre for 
Development Studies (CDS, India, participant n.7) 

 

 

5.1 Subject 1: the present nature of sector activities in India 
 

5.1.1 Background of the sector 

India has been successfully participating in the global division of labour in different services and 
emerged as a leading player in the export of IT software and services. This has been made 
possible in the inter alia by taking advantage of the large pool of skilled manpower on the one 
hand and opportunities opened up by new technologies that increasingly splintered off services 
from its providers. What is more, in the service sector induced turnaround in India’s GDP growth 
and remarkable performance of the external sector observed during the last decade the role of 
software and IT enabled services, has been substantial. 

The performance in software and IT Enabled Service (ITES) exports during the last two decades 
has been remarkable by any standard wherein it has been doubling in almost every alternative 
year. The recorded annual compound growth rate has been over 50 percent in the 1990s and 38 
per cent since 1997-98 and such a record has been unprecedented. As of now, the software and 
service exports accounts for over 16 per cent of India’s exports and even higher than the 
traditionally leading item in India’s export basket viz. textile and textile products. Needless to 
say, the remarkable export performance has attracted the attention of researchers and is well 
documented in the literature (Schware 1987, 1992, Heeks 1996, Kumar 2001, Arora et.al 2001, 
Joseph and Harilal 2001, Parthasarathi and Joseph 2002, Joseph 2002, Nath, P and A Hazra 2002, 
Kumar and Joseph 2005 to list a few). The uniqueness of software export performance becomes 
more striking when compared with that electronic hardware exports. While software accounted 
for only about 22 per cent of total electronics exports in 1985-86, it increased to 92 per cent in 
2005-6 (see Fig 1). What is more, it is also been noted that the export performance of software 
and service sector and its presence in over 170 countries and customer base that include most of 
the fortune 500 companies along with large scale takeover of foreign IT firms by Indian firms 
appears to have contributed significantly towards enhancing India’s credibility in the world 
market. Further the organizational, managerial and other innovations introduced by the IT firms 
are increasingly being emulated by firms in other industries contributing to their enhanced 
performance (Arora and Athreya 2002). 
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5.1.2 Contribution to GDP, export and employment 

The IT and ITES industry in India in value terms, according to the latest estimates by Electronics 
and Software export Promotion Council of India, in the year 2008-09 is US$ 61.98 billion. This 
indicates an almost thirteen fold increase from $4.8 billion in 1997. As a result, the share of IT 
sector in India’s GDP recorded nearly five-fold increase from about 1.2 per cent in 1997-98 to 
5.8 per cent in 2008-09. Out of the total production of computer software /services US$ 49.54 
billion (79.92 percent) is exported. This accounted for about 16 per cent of the india’s total 
exports (both services and merchandise). The fact that only 20.08 percent is consumed by the 
domestic market indicates the export oriented nature of the Industry. By way of comparison, 
Chandrasekhar et al (2006) finds that IT revenues in 2004-05 were about 20 per cent higher than 
construction sector and almost three times higher than in mining and in electricity, gas and water 
supply. More over gross revenue, from IT services exceeded 12 per cent of the GDP generated in 
India’s service sector that accounts for about 54 per cent of the GDP. 

According to Nasscom (the leading National Association of software companies in India) 
surveys, the software industry employed 284,000 people in 1999-00 as compared to 160,000 
professionals in 1996 and reached a level of 2.23 million in 2008-09. It is shown that the industry 
is creating job opportunities for highly qualified (majority with an engineering degree) young 
graduates with a relatively short experience. During the last ten years the industry has been 
generating more than a 0.1 million employment every year and the total number of jobs created 
during the last decade exceeded one million. The observed performance of the software and 
service sector in employment generation appears highly impressive when considered against the 
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fact that employment generation by the organized manufacturing sector has been on the decline 
during the last decade (Nagaraj 2004) and according to NSSO statistics during 1999-00 to 2004-
05 growth in employment in the rural and urban areas has been only of the order of 1.97 per cent 
and 3.22 per cent respectively (Chandrsekhar et al 2006). 

 

5.1.3 From software to IT enabled services (ITES) 

IT sector in India that began as an exporter of software services, of late, have emerged as a major 
player in business process outsourcing (BPO) through Internet or the so-called IT Enabled 
Services (ITES). In 1999-00 the total ITES exports was only of the order of $565 million but as 
per the estimates by Nasscom (2006), the ITES exports increased from $3.1 billion in 2003-04 to 
US $ 4.6 billion in 2004-05 recording a growth rate of 48 per cent and are estimated to reach $ 
12.8 billion by the end of 2008-09. As a result, the share of ITES in total software and service 
exports almost doubled from about 14 per cent 2000 to 20 per cent in 2008-09. Hence, but for the 
rise of ITES exports, the growth of IT exports would be even lower than what was observed 
earlier. 

The recent growth in ITES exports from India has been facilitated by a number of factors. From 
the supply side India, with over 300 universities and 13,150 colleges produces about 2.46 million 
graduates and about 290,000 engineering degree and diploma holders every year. English is 
widely used as a medium of instruction, which in turn provides an ample supply of manpower for 
ITES services at a much lower cost41 as compared to other countries. In general the operating cost 
per employee in India is only about 20 per cent of that in the US and the comparable cost in 
Philippines is about two per cent higher than in India. From the demand side in the competitive 
world of today, substantial cost advantage is accrued by the firms resorting to offshoring and 
outsourcing of services. Mckinsey (2003) shows that there are very large differences in the wages 
paid for equivalent skills between the US and developing countries like India and Philippines. 
For example the equivalent of a software developers who costs $ 60 per hour in the US cost only 
$ 6 an hour in India. In addition, improvement in the telecom infrastructure leading to improved 
connectivity coupled with reduction in the cost of communication inter alia on account of 
increased competition also facilitated the ITES boom42. 

The ITES/BPO services, experiencing a boom at present, have certain characteristics that could 
contribute to broad based development. While employment in the Software sector has been 
mainly for the highly skilled IT professionals, the ITES sector generates more broad based 
employment including the arts and science graduates. It is also found that ITES sector is more 

                                                      
41 It has been estimated that on the average the labour cost in India in the ITES sector is only about 14% of that in 
US. 
42 The cost of a one-minute telephone call from India to UK and US, for example, has fallen by more than 56 per cent 
during 2002-03 (DoT Annual Report 2002-03) and the downward trend still continues. 
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employment intensive with employment per million dollars of exports as high as 70, which is 
more than twice that of the software sector (Joseph 2004). No wonder with 20 per cent of the 
total exports ITES sector generates as much employment as the software sector. Thus viewed 
ITES/BPO appears to have the potential of generating substantial employment for the growing 
number of educated youth in the country. While software industry in India is shown to have led 
to an enclave type development, the ITES is found geographically diffused across different 
regions in the country and generating more linkages with rest of the economy. Hence for those 
regions, which were not successful in attracting software investment, ITES offer an alternative. 
Accordingly, different state governments have initiated policy measures to attract ITES activity 
into their states with considerable success. 

 

5.1.4 Home grown success: but ncreasing role of MNCs  

Although Tata Consultancy Services had been exporting software since 1974, the entry for 
example, of Citicorp Overseas Software Ltd. (COSL) in Bombay in 1985 and of Texas 
Instruments (TI) in Bangalore in 1986 for software development highlighted India’s potential to 
outside MNEs more vividly. Subsequently, a number of other western corporations began to 
follow the footsteps of COSL and TI, such as HP in 1989 and followed by Novell, Oracle, among 
others. Seeing the potential, a number of Indian companies engaged in the manufacture of 
computer hardware started to spin-off their software divisions (Kumar 2001 and Kumar and 
Joseph 2005, for more details). The use of satellite links for data communication by TI’s 
development centre in Bangalore in 1987 also served to demonstrate to the government the 
critical importance of providing satellite data communication links for software exports from 
India. Hence, the government started to provide the high-speed communication links in the 
Software Technology Parks(STP). 

Today almost all the leading IT software companies have established development base in India. 
Their overall share in India’s exports of software has been increasing in the recent past. While 
they accounted for over 20 percent of the total exports in 2004-05 by 2008-09 it has increased to 
about 30 per cent. Nonetheless, MNEs do not figure among the top seven software companies in 
India, ranked either on the basis of overall sales or exports. Among the top twenty software 
companies too, no more than four are MNE affiliates or joint ventures. MNEs, however, are 
important clients of Indian software companies. There are hardly any Fortune 500 MNEs that do 
not resort to outsourcing of software from India. 

Over the years, the role of FDI increased in India’s software sector and it has been claimed that in 
states like Karnataka43 and Maharashtra, the three foreign companies have been entering the 
software and service sector every fortnight. Detailed authentic data on FDI in the Software and 
service sector, however, is not readily available. Nasscom used to publish a directory of firms 

                                                      
43 See for details http://www.bangaloreit.com/html/itsckar/itindustriesothercities.htm 
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operating in the software and service sector that contained details of software and service firms 
like ownership, sales, employment, export, location etc. some inference could be drawn from this 
data base for the early years of this millennium. 

As is evident from Table 70 during 1991-2001, while total number of foreign collaboration 
approvals in the country increased from 976 to 2270, (2.3 times increase) those in the service 
sector increased from 118 in 1991 to 1040 in 2001 – nearly 9 fold increase! As a result, the share 
of foreign affiliates in the service sector increased from 12 per cent in 1991 to nearly 46 per cent 
in 2001. It is also noted that most of these were involving equity participation. Among the 
services, bulk of the foreign affiliates was in the field of software services. In 2001, for example, 
out of the total number of 885 approvals in the service sector 566 (64%) was in the software and 
service sector. The corresponding share for the year 2000 was found to be 58 per cent. Thus, if 
the above empirical evidence is any indication one could infer that the liberalized policies were 
highly successful in attracting foreign direct investment into the emerging areas of service sector 
in the country. However, there has been much slip between the cup and the lips – as we shall see 
below only a fraction of these approvals actually get fructified. 

 

Table 70: Trend in Foreign Collaborations in India’s Service Sector 

Year Total Foreign 
Collaborations 

Collaborations 
in Services 

Share (%) % with 
Equity 

1991 976 118 12,09 41,56 

1992 1520 195 12,83 80,51 

1993 1476 196 13,28 77,55 

1994 1854 314 16,94 NA 

1995 2337 415 17,76 84,82 

1996 2303 518 22,49 88,41 

1997 2325 644 27,7 89,44 

1998 1786 519 29,06 84,97 

1999 2224 782 35,16 91,82 

2000 2144 885 41,28 90,73 

2001 2270 1041 45,86 96,25 
Source: Compiled from DSIR, Foreign Collaborations: A Compilation (different years) Ministry of 
Science and Technology, New Delhi. 

 

Based on the compilation made from the NASSCOM directories we have arrived at the regional 
distribution of foreign firms in the software and service sector. It is possible to have certain extent 
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of underestimation in the contribution of foreign firms as the Nasscom Directory lists mostly the 
Nasscom members and some of the foreign firms who are not members of Nasscom are not 
covered. It is evident from Table 71 that as we move from 1997-98 to 2002-2003 the total 
number of foreign firms have almost doubled from 57 to 112. The result has been that the share 
of foreign firms in the total number of firms increased from about 13 per cent 1997 to 20 percent 
in 2002. This however accounts for only a fraction of the approval given by the government. To 
be more specific, during 1998-2000, according to DSIR data, 545 foreign affiliates have obtained 
approval in the field of software development. Yet the total number of foreign firms in 2002-03 
was found to be only one-fifth of the approvals in the three years mentioned above. This point 
towards the fact that, India is yet to fully exploit the potential. Given the large gap between 
approvals and actual, there is the need for detailed inquiry into the factors that stands in the way 
of FDI fructification. 

 

Table 71: Region-wise Distribution of the number of Software and service firms (%) 

Location Foreign (%)  Local (%)  Total (%)  

 1997-98 2002-03 1997-98 2002-03 1997-98 2002-03 

Delhi 38,6 23,56 21,93 21,34 24,09 22,12 

W. Bengal 3,51 2,63 6,27 6,24  5,91 5,48 

Gujarat 1,75 1,75 3,66 1,2 3,41 0,95 

Maharastra 12,28 15,91 27,94 23,98 25,91 22,12 

Andhra Pradesh 3,51 10,53 8,36 8,63 7,73 9,07 

Karnataka 31,58 30,7 16,71 19,18 18,64 21,74 

Tamil Nadu 8,77 13,16 10,44 12,95 10,23 13,04 

Kerala 0 0 1,57 1,92 1,36 1,51 

Others 0 1,75 3,13 4,56 2,73 3,97 

Total  100 100 100 100 100 100 
Source: Based on data compiled from the Nasscom Directories. 
 

It is also noted that as of now Karnataka accounts for the largest share of foreign firms where as 
Maharashtra has the highest share of local firms. In Karnataka, it was found that out of the top ten 
firms five are foreign firms44. Going by the number of foreign firms, in 1997 Delhi, Maharashtra, 
Karnataka and Tamil Nadu together accounted for over 90 percent of the total number of foreign 
firms. As we move towards 2002, though the share of these four states declined by almost 10 per 
cent, Andhra Pradesh emerged with more than 10 per cent and therefore, the share of five top 

                                                      
44 See for details http://www.bangaloreit.com/html/itsckar/itindustriesothercities.htm 
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states is as high as 93 per cent. Thus it appears that not withstanding the initiatives by various 
state governments, the foreign investment is still concentrated in a few states. 

Foreign firms are found to be more export oriented as compared to the locals firms. The export 
intensity (measured as a proportion of output being exported) is found to be as high as 92 per cent 
for the foreign firms where as the corresponding share for the local firms is about 70 per cent and 
of late there has been an increase in the domestic market orientation of domestic firms (see Table 
72). The table also shows that the foreign firms in Maharashtra are more domestic market 
oriented as compared to their counterparts in other states. This perhaps points towards greater 
demand forthcoming from the state that is more industrially developed. 

 

Table 72: Export intensity of foreign and local firms in the Software Sector (%) 

Location Foreign Local 

 2001-02 2002-03 2001-02 2002-03 

Delhi 0,97 0,95 0,69 0,72 

W.Bengal 0,99 0,98 0,73 0,85 

Gujarat 0 0 0,78 0,74 

Maharashtra 0,85 0,85 0,74 0,76 

Andhra Pradesh 0,98 0,98 0,87 0,87 

Karnataka 0,94 0,94 0,76 0,76 

Tamil Nadu 0,8 0,89 0,75 0,77 

Kerala 0 0 0,8 0,84 

Others 0,92 0,8 0,69 0,7 

Total 0,92 0,93 0,74 0,7 
Source: Based on data compiled from the Nasscom Directories. 

 
Notwithstanding the higher export orientation of the foreign firms; the role of foreign firms in 
export appeared to be similar to that we have observed with respect to the number of firms. Table 
73 presents data on the region-wise export by foreign and local firms. The table further confirms 
the high regional concentration of exports. Even with in each state, one or two metropolitan 
centers accounts for bulk of exports. Thus, Bangalore and to a lesser extent Mysore in Karnataka, 
Mumbai and Pune in Maharashtra, Noida and Gurgaon in the Delhi area, Hyderabad in Andhra 
Pradesh and Chennai in Tamil Nadu are the centers of software and service activities in the 
country. The operation of the foreign firms is also confined to these centers. The total exports by 
the foreign firms during 1997-02 recorded an annual compound growth rate of 51 per cent which 
is found to be higher than that recorded by the local firms (30.5%) and by the industry as a whole 
(33.5%). Thus in terms of the growth rate it appears that the foreign firms have been more 



 
D9.2 Report summarising the implications per industry for EU countries and emerging 
economies. 

 
 

Page 211 of 392 

 

dynamic as compared to their local counter parts. As a result, the share of foreign firms in the 
total export increased from 11 per cent in 1997 to 20 per cent in 2002. 

 

Table 73: Region-wise distribution of exports by foreign and local firms (%) 

Location Foreign Local Total 

 1997-98 2002-03 1997-98 2002-03 1997-98 2002-03 

Delhi 23,39 19,12 11,27 14,68 12,61 15,59 

W. Bengal 0,71 0,49 1,38 0,82 1,31 0,74 

Gujarat 0,01 0,01 0,17 0,11 0,15 0,03 

Maharastra 18,96 27,51 44,4 33,7 41,59 32,43 

Andhra Pradesh 1,4 2,68 4,97 9,64 4,57 8,22 

Karnataka 33,11 26,99 25,01 31,58 25,91 30,64 

Tamil Nadu 19,89 21,68 12,43 9,17 13,25 11,72 

Kerala 0 0 0,16 0,23 0,14 0,19 

Others 2,53 1,59 0,21 0,14 0,47 0,44 

Total 100 100 100 100 100 100 
Source: Based on data compiled from the Nasscom Directories. 

 

5.1.5 On survey method for WP9 
 

The report for WP9 is largely based on the INGINEUS survey and the case study of three firms 
in India. This is also supported by the use of Directory of Indian ICT firms, NASSCOM, and the 
electronic Database called PROWESS published by the Centre for Monitoring Indian 
Economy(CMIE). 

The survey was designed to be implemented to cover all the IT firms in India. This was intended 
to be a census survey of all firms, but with an expectation of 30 percent response rate. The firms 
were chosen from the NASSCOM Directory of ICT firms. The NASSCOM Directory is released 
every year and covers all areas of software production and related industries such as IT Enabled 
Services. The 2009-10 Directory provides information on 1287 firms in different areas of IT 
industry. 

A pilot survey was conducted with five firms in India, the responses and our feedback was send 
to the INGINEUS WP2 leaders for modification of the questions on this basis. Initially a web 
based survey was implemented, but the yield was very low. Hence direct interviews were 
planned. 
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For the face to face interviews, it was not viable to cover the entire country as it would very 
expensive and time consuming. Instead we chose cities/ IT clusters that together represented 
nearly 93 percent of all firms according to the NASSCOM directory. A survey team was 
developed to conduct face to face interviews. The survey was undertaken in eight cities during 
the period March 1st to April 30th, 2010 ending up with a sample of 325 completed surveys 
representing a favourable response rate of 24 per cent. (see Table 74). 

 

Table 74: INGINEUS survey design 

Cities chosen for 
survey 

Number of Firms as per 
NASSCOM survey 2009-
10 

number of firms 
surveyed Manually 

percentage of firms 
surveyed manually 

Bangalore  281 50 17,79 

Delhi/Noida/Gurgaon 256 75 29,3 

Mumbai  185 68 36,76 

Pune 72 20 27,78 

Chennai 147 39 26,53 

Trivandrum 184 20 10,87 

Hyderabad 107 25 23,36 

Kochi  55 10 18,18 

Manual Total 1287 307 23,85 

Online Total  18  

All Total   325  

 
For the case study we had identified three firms that had previously been agreed upon through 
matching done by the INGINEUS case study consol. The identified firms were large firms, all 
three MNCs, two with head quarters in India and one with head quarters in the US. But all three 
firms had operations in mainland Europe. The case study interviews were conducted with high 
ranking representatives of the firms in India as per the TOR of various work packages. 

 

5.1.6 The present nature of sector activities in India: evidence from INGINEUS survey 

The INGINEUS survey shows that in terms of organizational structure, about half the firms are 
stand alone firms while the other half of the firms was either subsidiary or headquarters of 
MNCs. About a third of the firms were subsidiaries to MNCs while about 16 percent were 
headquarters of MNCs (see Table 75). This represents a highly globally integrated ICT sector 
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from India. Particularly important is the rise of MNCs head quartered in India, hitherto to 
unknown to Indian manufacturing is atypical of the traditional manufacturing sector in India. 

 

Table 75: Organizational Characteristics of firms surveyed 

 Number Perecnt 

A stand-alone company? 167 51,7 

A subsidiary of an MNC? 106 32,8 

The headquarters of an MNC? 50 15,5 

Total 323 100 

No response  1  

 

When it comes to the size structure of firms measured in terms of employment, the survey found 
that more than 40 percent of the firms had 250 or more full time employees, of which 14 percent 
of the firms had greater than 1000 full time employees. (Table 76). The largest size class was 50 
to 250 employees, accounting for more than 39 percent of the firms. From the size distribution it 
can be stated that Indian ICT firms are to a large extent mid sized firms, with considerable 
presence of very large sized firms. 

On the other hand, the share of firms with less than 250 FTE was only 54 percent for MNC 
subsidiaries and for MNC head quarters, it was only 48 percent. And, more than 51 percent of the 
MNC firms were large sized firms with 250 or more employees, and 46 percent of the MNC 
subsidiaries were also large sized. The corresponding size class for stand alone firm was only 32 
percent. 

 

Table 76: Distribution of firms based on Size and organisation 

 Stand Alone 
Subsidiary 
of MNCs 

Head 
Quarter of 

MNCs 
Total 

Fewer than 10 FT Employees 4,23 1,03 0 2,42 

10 to 50 FTE 23,94 16,49 6 18,34 

50 to 250 FTE 40,14 36,08 42 39,1 

250 to 1000 FTE 21,13 27,84 40 26,64 

Greater than 1000 FTE 10,56 18,56 12 13,49 

 100 100 100 100 
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Moreover, as already noted, the firms are highly oriented towards the export market. Estimates 
done at the national level on export intensity (export as a proportion of output) indicated export 
intensity as high as 80 percent of the total production. This again is vastly different from the 
traditional manufacturing sector of India. While in India, the manufacturing sector exports were 
not appreciable, 58 percent of the firms in the INGINEUS survey claimed that export was the 
biggest market. Local demand was only marginal, while 37 percent of the firms reported 
domestic market as their largest market. 

However it is to be noted that the demand at the local or domestic region were felt largely among 
the stand alone firms. More than 50 percent of the stand alone firms were catering either to the 
local demand or the domestic demand. On the other hand both subsidiaries of MNCs and MNC 
headquarters had their largest market as exports. To be more specific, more than 70 percent of 
both MNC subsidiaries and head quarter firms had claimed that their largest market was export 
market. (See Table 77). While only 44 percent of the standalone could claim as export market 
oriented firms. This market orientation difference in the organizational characteristics is expected 
to have its implications on the opportunity conditions as well as the innovative behaviour of 
firms. 

 

Table 77: Location of Largest Market by Firm Type 

 Stand Alone 
Subsidiary 
of MNCs 

Head 
Quarter of 

MNCs 
Total Number 

Internal to your firm 4,24 1,89 2 3,12 10 

The local region in your country 6,67 2,83 6 5,3 17 

Domestic Market (The rest of 
your country) 

44,24 24,53 18 33,64 108 

An Export Market 44,85 70,75 74 57,94 186 

Total 100 100 100 100 321 

 

The largest market destinations for Indian firms were North America. 79 percent of the exporting 
firms exported to North America, followed by South America (55%). Asian Economies were also 
important export destination. Only 40 percent of the firms exported to Europe, whether to West 
Europe or to East and Central Europe.(See Table 78). The opportunities for marketing for Indian 
ICT firms were thus essentially export driven, that too to a large extend to meet American 
demand. 
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Table 78: Important Destinations of Exports 

 Number Percentage 
North America 147 79 
South America  103 55 
West Europe 74 40 
Central and East Europe 73 39 
Africa  38 20 
Japan and Australasia 68 37 
Rest of Asia 92 49 
Rest of the World 56 30 
Total  186 100 

 

Moreover, even when we compare the exporters alone, there are considerable differences on the 
direction of exports among firm types. And, these differences are not much focused on the 
traditional North American, South American or the European market. There are considerable 
differences in these traditional markets as well. Rather the starkest differences arise in the 
unconventional and sometimes developing country markets. For instance, the difference in export 
destination to Africa is very stark when we compare stand alone firms with that of MNCs. While 
only 9 percent of the stand alone firms had Africa as an important export market MNC 
subsidiaries had 21 percent and MNC headquarters had more than 40 percent firms having export 
business with Africa. (See Table 79). There is very less market access and penetration to Japan 
and Australasia for stand alone firms as well. Thus while stand alone firms do under perform in 
the traditional markets, the new markets are where they get competed out by their MNC 
counterparts. 

 

Table 79: Important Destinations of Exports by Firm Type 

 
Stand 
Alone 

Subsidiary 
of MNCs 

Head 
Quarter of 

MNCs 
Total 

North America 67,57 85,33 89,19 79,03 

South America 40,54 65,33 64,86 55,38 

West Europe 36,49 38,67 48,65 39,78 

Central and East Europe 37,84 41,33 37,84 39,25 

Africa 9,46 21,33 40,54 20,43 

Japan and Australasia 17,57 44 59,46 36,56 

Rest of Asia 39,19 58,67 51,35 49,46 

Rest of the World 27,03 34,67 27,03 30,11 
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Summary of Subject 1: the present nature of sector activities in India 

India’s ICT industry emerged mainly as an export activity focusing on the lower end of software 
services by taking advantage of the availability of skilled manpower. Given the export 
orientation, the nature of activities undertaken by the industry was driven by the exogenous 
factors and oflate there has been a diversification towards IT enabled services. The survey has 
highlighted the heterogeneity of firms in different organizational categories. The local standalone 
firms are relatively smaller in size, found to be focusing more on the domestic market as 
compared to the MNC subsidiaries and headquarters of MNCs. These differences are expected to 
have it bearing not only on the opportunity conditions and innovative behavior but also on the 
potential for GIN formation. To the extent that the standalone firms are less exposed to the more 
demanding world market as compared to their MNC counterparts, it is likely to have its bearing 
on their innovative behaviour and potential for being a part of GINs. It appears that there is 
significant difference in the opportunity conditions faced by stand alone firms vis-a-avis the 
MNC subsidiaries and MNC headquarters. The latter two types of firms given their larger size 
and greater orientation towards the more demanding external markets like that of the US are 
favorably disposed to GIN formation. 

 

 

5.2 Subject 2: the nature of innovation in the sector 
 

Traditionally the comparative advantage of Indian firms has been in the export of services such as 
customized software development. (Arora et al 2001). It was also shown that Indian firms have 
been operating mostly at the lower end of value chain by carrying out low-level design, coding 
and maintenance. (Kattuman and Iyer 2001). As a result, revenue per employee in 1999 ($ 
16,000) is found to be only about one-tenth of Israel and one-fourth of Ireland (Arora et al 2001). 
Moreover, the net export earning has been only of the order of 50 per cent of the gross FoB value 
of total exports of software and services (Joseph and Harilal 2001). However, of late there are 
number of indications to show that the trend is changing. With the MNCs increasingly looking 
for complementary capabilities, Indian firms are increasingly getting engaged in highly skill 
demanding areas like chip design and R&D and thus are moving up the value chain marked by a 
shift away from Business Process Outsourcing to Knowledge Process Outsourcing (Parthasarathy 
2006). Now the firms are increasingly entering into high end consulting, engineering and R&D 
services with the development of domain expertise and export of packaged software. 

Since the conventional measures of innovation like R&D intensity (measured as Research 
expenditure as proportion of sales) has certain limits in capturing innovation in a service sector 
like ICT, a study (Joseph and Abraham 2005) developed an Index of Claimed Technological 
Competence (ICTC) using firm level information on their areas of specialization. The theoretical 
base of the index has been drawn from the literature on technological opportunity. The estimated 
index has shown an upward mobility of firms. To illustrate, in 1998 over 56 per cent of firms 
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were in the low index category (less than 30%) where as in a short span of three years the share 
of such firms declined to around 44 per cent. Similarly in the higher index category (greater than 
60%) the share of firms increased from 5.3 per cent in 1998 to 8.3 per cent. in 2001. The 
estimated index of leading IT firms like Infosys, Wipro and TCS were found to be more than 75 
per cent. The rise in the level of index was not confined to the high index category. In the middle 
index category (30-60%) as well the proportion of firms increased by 10 per cent point. 

The Indian firms also have been able to acquire the necessary quality certifications. As of now 
there is hardly any firm with required quality certification and it was found that 82 firms in India 
have got SEI CMM level 5 certification in 2006 (see  

 

Table 80) and this accounted for about two-third of such firms in the world. 

 

Table 80: Status of quality Certification obtained by Indian IT firms 

Description No. of Firms 

ISO 9001 330 

ISO 9002 23 

ISO 9001/9002 345 

ISO 9001:2000 72 

SEI CMM Level 5 82 

SEI CMM Level 2,3,4 41 

CMMi Level 5 32 

CMMi Level 2,3,4 14 

PCMM Level 5 13 

PCMM Level 2,3,4 11 

Six Sigma 44 

Others 41 

Total 401 

Note: Total refers to the total number of firms for which information available 
Source: Based on Nasscom 2006. 
 

5.2.1 Results of the survey 

A large number of firms claimed that they have been innovative. More than 72 percent of the 
firms claimed that they had at least one of the innovation activities (listed in Table 81) and they 
were novel at least to the firm. However, even in this broad definition of innovation, there are 
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substantial differences across organizational type of the firms. Stand Alone firms recorded no 
innovation by any criteria or measure of novelty for nearly 37 percent of the firms, while MNC 
subsidiaries recorded no innovation only for 21 percent of the firms. On the other hand, 90 
percent of the MNC headquarters firms recorded some form of innovation. 

 

Table 81: Incidence of innovation by type of firms 

Innovation  
Stand 
Alone 

Subsidiary 
of MNCs 

Head 
Quarter of 

MNCs 
Total 

No innovation at all 36,53 20,75 10 27,24 

Any Innovation 63,47 79,25 90 72,76 

Total 100 100 100 100 

 

A similar differentiation for innovation seems to exist across size class as well. When firms are 
either very small or they are very large their level of innovative activity seems to be quite high, as 
compared to mid- sized firms. Maximum share of firms that claimed to have done innovation 
when the firm size was less than 10 employees. More than 85 percent of the small sized firms 
claimed this. However, in the next size class of 10- 50 employees, the share of innovators 
declined to 59 percent. Thereafter it consistently increased across size classes to reach nearly 82-
85 percent of the firms claim innovation.( see Table 82). 

 

Table 82: Firm size and Any Innovation Activity45
 

Innovation  < 10 FT 
Employees 

10 -50 FTE 50 - 250 FTE 250 -1000 
FTE 

> 1000 FTE Total 

       

No innovation at all 14,29 41,51 20,35 14,29 17,95 22,15 

Any Innovation 85,71 58,49 79,65 85,71 82,05 77,85 

Total 100 100 100 100 100 100 

Nevertheless, a close examination of the innovations in term of their novelty and type of 
innovations reveals that despite 73 percent of the firms claiming innovation activity, these 
activities are only moderately novel and hence, can claim only limited ‘radical’ness in their 
innovation. Nearly 38 percent of the firms did not produce any new product and nearly 33 percent 
did not generate a new service. Approximately half the firms did not do any improved methods in 

                                                      
45 The totals for this table and the above table don’t match as all firms did not report their number of employees. 
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production, logistics or management of the firm. Also, innovation that generated entirely new 
product or service were only seen in about one seventh of the firms, while other forms of 
innovative activities such as innovation at production process, logistics or supporting activities 
were only in one twentieth of the firms. Most innovative activities were new to the industry and 
new to the firm. More than 34 percent of the firms claimed to have brought to market a new 
product to the industry, and nearly 32 percent brought to market a service new to the industry(see 
Table 83). Most innovative activities were thus new to the industry, and new to the firm, but not 
globally novel. The relatively higher level of innovations that are new to the industry but not to 
the world indicates the adaptive innovation that is taking place in the sector. 

 

Table 83: Different types of Innovation Activities in past three years 

 
New to the 

world 
New to the 
industry 

New to the 
firm 

None 
Total 

respondents 

New products 14,2 34,26 16,05 37,73 324 

New services 12,65 31,79 24,38 32,82 324 

New or significantly improved 
methods of manufacturing or 
producing 

6,17 27,47 20,06 47,24 324 

New or significantly improved 
logistics, distribution or delivery 
methods for your inputs, goods and 
services 

6,48 26,23 20,68 47,55 324 

New or significantly improved 
supporting activities for your 
processes (e.g. purchasing, 
accounting, maintenance systems 
etc.) 

5,25 26,54 22,53 46,32 324 

 
About 62 percent of the firms claimed that they had a new product in the last three years. While it 
was 67 percent of the firms in case of services indicating increasing incidence of innovations in 
services as compared to products. In general the incidence of other forms of innovations are 
found to be lower – a little over 50 per cent. But there are considerable differences across the 
organizational type of the firms in various types of innovation activities. For instance, while 50 
percent of the stand alone firms claimed new products, it was as high as 88 percent in case of 
MNC headquarters and 69 percent in case of MNC subsidiaries (see Table 84). Such differences 
in the innovation activity based on organizational types are visible across all types of innovation 
activities. MNCs with head quarter in India are the most innovative firms in Indian ICT sector 
across various categories of innovation activities, followed by MNC subsidiaries. While stand 
alone firms are the least innovative among the lot. 
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Table 84: Distribution of Innovation activities by their nature across different type of Firms 

 
Stand 
Alone 

Subsidiary 
of MNCs 

Head 
Quarter of 

MNCs 
Total 

New products 50,3 68,87 88 62,04 

New services 56,29 75,47 86 66,98 

New or significantly improved methods of 
manufacturing or producing 

42,51 56,6 78 52,47 

New or significantly improved logistics, 
distribution or delivery methods for your 
inputs, goods and services 

44,31 51,89 80 52,16 

New or significantly improved supporting 
activities for your processes (e.g. 
purchasing, accounting, maintenance 
systems etc.) 

43,11 55,66 84 53,4 

 

However, the innovation ability of MNCs or MNC subsidiary were largely limited to innovations 
new to the industry and not radical to be called as new to the world. Be it product, or service, or 
any form of innovation, the largest share for the MNC headquarters was in “New to the industry”. 
This was the case with subsidiaries of MNCs as well. But in the case of stand alone firms, most 
of their innovation activity was only new to the firm for distribution and management but for 
products, services and processes, their innovation activity was new to the industry as well (See 
Table 85). 

 

Table 85: Share of firms which had done Innovation Activities in past three years classified by Firm Type 
and Novelty of Innovation 

 Stand 
Alone 

Subsidiary 
of MNCs 

Head 
Quarter of 

MNCs 
Total 

New Product     

New to the world 11,98 14,15 22 14,2 

New to the industry 23,35 39,62 60 34,26 

New to the firm 18,56 15,09 10 16,05 

New Service     

New to the world 10,18 16,04 14 12,65 

New to the industry 23,35 34,91 54 31,79 

New to the firm 25,15 24,53 22 24,38 
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New Process     

New to the world 4,19 6,6 12 6,17 

New to the industry 19,76 31,13 46 27,47 

New to the firm 19,76 18,87 24 20,06 

New Distribution     

New to the world 7,78 4,72 6 6,48 

New to the industry 17,37 31,13 46 26,23 

New to the firm 20,36 16,04 32 20,68 

New Management     

New to the world 6,59 4,72 2 5,25 

New to the industry 12,57 37,74 50 26,54 

New to the firm 25,75 13,21 32 22,53 

 

From the above evidence it can be stated that the Indian ICT firms are only moderately 
innovative with most innovations not new to the world. Among the Indian firms, however, it is 
the MNCs with Indian headquarters that are more innovative, than MNC subsidiaries in India. 
The least innovative among the different types of firms were the stand alone firms, whose 
innovative activity was limited largely to the firm rather than the industry. 

Now turning to the question of sources of technology for innovation first we take up an analysis 
of the traditionally recognized source, viz, R&D of the firm. More than 60 percent of the firms 
had in-house R&D activity. However, such R&D activity was comparatively weak for stand 
alone firms, with only 46 percent of the firms having R&D activity, while MNC subsidiary and 
MNC headquarter firms had substantially higher levels of R&D activity with both having more 
than 75 percent of the firms (see Table 86). 

 

Table 86: Existence of R&D Activity in Firm 

 
Stand 
Alone 

Subsidiary 
of MNCs 

Head 
Quarter of 

MNCs 
Total 

R&D No 53,89 25,47 22 39,63 

R&D yes  46,11 74,53 78 60,37 

Total 100 100 100 100 

 

Innovation, as expected, is closely related to R&D activity. Irrespective of their organizational 
type, if firms had invested in R&D activity, then some form of innovation seems to follow. As 
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can be seen from Table 87, all types of firms that are engaged in R&D activity is seen to have 
been successful in coming up with some form of innovation. However, the interesting and 
pertinent difference comes in case of firms with no R&D activity at all. As can be seen, even 
without any R&D activity 42 percent of the firms had some innovation. However, these 
innovations seem to follow a pattern based on organizational type of firms. More than 54 percent 
of the MNC headquarter firms, though not reporting any R&D, had some innovation. This was 
also true of Subsidiary firms and 48 per cent of such firms without any R&D activity had some 
innovations innovation was more than 48 percent. When it comes to stand alone firms it was only 
38 percent. Thus it can be argued that the difference in innovation activity across different 
organizational types of firms seen earlier are not so much related to their ability to involve in 
R&D activities, rather they may more be related to their other sources of technology than R&D 
(Table 87). 

 

Table 87: R&D activity and any Innovation by Firm Type 

 No R&D Activity R&D Activity is Present 

Firm Type  
No 

innovation 
Any 

Innovation Total 
No 

innovation 
Any 

Innovation Total 

Stand Alone 62,22 37,78 100 6,49 93,51 100 

Subsidiary of 
MNCs 

51,85 48,15 100 10,13 89,87 100 

MNC Head 
quarter 

45,45 54,55 100 0 100 100 

Total 58,91 41,09 100 6,67 93,33 100 

 

As can be seen from Table 88, most firms depend mostly on their own technological inputs from 
in-house. More than 57 percent of the firms depend on in-house technological inputs as their 
most important technology source. This is followed by Technology purchase from other MNCs 
with which these firms are not formally connected. More than 19 percent of the firms depend on 
this type of technology sourcing. Their own branches of MNCs form the source of technology for 
12 percent of the firms and another 10 percent purchase from other non-MNC firms. The 
technology sourcing from public funded institutions such as universities and research institutes is 
very minimal. 

The stand alone firms are greatest dependents on own technology inputs. More than 73 percent of 
the stand alone firms depend on their own technology as inputs. In case of MNC subsidiaries this 
dependence is reduced to 46 percent and when it comes to MNC headquarters the share further 
declines to 23 percent, reflecting on the fact that MNC head quarters and MNC subsidiaries are 
relatively less dependent on in-house technological inputs for innovation, while stand alone firms 
have little choice other than in-house technology inputs. On the other hand, for 16 percent of the 



 
D9.2 Report summarising the implications per industry for EU countries and emerging 
economies. 

 
 

Page 223 of 392 

 

MNC subsidiaries and 21 percent of the MNC head quarters their own branches were the most 
important technology source, which differentiated them from stand alone firms. Further, the 
largest difference between MNCs and stand alone firms seems to stem from technology 
purchases from other MNCs.(Table 88). 

 

Table 88: Most important source of technology for your enterprise 

 
Stand 
Alone 

Subsidiary 
of MNCs 

Head 
Quarter of 

MNCs 
Total 

We produce most technological inputs 
in-house 

73,13 46,08 22,92 56,45 

We buy most of our inputs from other 
branches of our own MNC 

7,5 15,69 20,83 12,26 

We buy most of our technological inputs 
from non-MNC firms 

6,88 14,71 8,33 9,68 

We buy most of our inputs from MNCs 
with which we are not formally 
connected 

11,25 20,59 41,67 19,03 

We buy most of our inputs from public-
sector organisations, e.g. research 
institutes, universities etc 

1,25 2,94 6,25 2,58 

Total  100 100 100 100 

 

In conclusion, the innovative ability of firms seems to be related to not only their ability to do 
R&D activity but also sourcing technology from other sources as well indicating the relevance of 
networking in innovation. In this network relationship, public funded organizations such as 
universities or research labs are not the preferred ones. But they seem to appear through other 
firms, particularly MNCs. However, not all firms are able to tap into these sources of technology. 
While stand alone firms are limited in their technology sources to themselves, MNC subsidiaries 
are able to look beyond themselves and source from other branches, MNC head quarters and also 
through informal interactions with other MNCs. This gradation in technology sources seems to 
reflect on their innovation ability as well. The more outward oriented the firms’ search for 
technology inputs, the greater appears to be their innovation activity. 

The substantiation of the nature of innovation done from the case studies is as follows. Case one, 
a MNC headquartered in India, with an export orientation of more than 90 percent of its products. 
The traditional demand for its services and products come from the US export market. However, 
the market is being increasingly to Europe and especially in the recent years with a domestic 
focus. The firm focused mainly on customized services in its early stages, but now gradually 
moving to products as well. The core innovation competence comes from internally and also 
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from subsidiaries in other developing countries of the world. Though the firm has subsidiaries in 
the developed world as well, their innovation activity is limited compared to the firms in the 
developing world. They attribute this to two reasons, one the newly emerging markets that were 
hitherto untapped, to a large extent, provides the ground for new products and services, and also 
the availability of large number of skilled engineers provide a conducive in-house environment. 
However, the innovations are not ‘radical’ in nature, but are mostly ‘adaptive’. 

 

Summary of subject 2 

There are indications to suggest that Indian ICT industries becoming increasingly innovative 
especially when compared to its traditional focus on less innovative and low end activities of 
software value chain. Nonetheless, the survey observed significant difference across firms of 
different organizational categories. While the MNC subsidiaries and headquarters of MNCs are 
found to be more innovative, the standalone firms lagged behind. Here gain the MNC 
headquarters appeared more innovative as co compared to the MNC subsidiaries. It is observed 
that most of the innovations are new to the firm with very limited presence of innovations that are 
either new to the world or new to the industry. This is especially the case with respect to stand 
alone companies. The survey further revealed that in terms of innovative activities mid sized 
firms lagged behind as compared to their counterparts in the larger and smaller size categories. 
While the incidence of R&D activities is found helpful for firms to be innovative, bulk of the 
firms are not found to be engaged in any R&D activities at all. This is found to be especially 
holding good with respect to standalone companies. In such a context majority of firms depended 
on in-house technological inputs as the most important source of innovation. When it comes to 
MNCs, they are found having linkage with other firms and other MNCs. To the extent that the 
firms that are more innovative are also found to be more outward oriented tends to suggest their 
potential GIN formation. Thus viewed the standalone companies, given their smaller size, less 
outward orientation and low level of innovative activities are less likely to be active participants 
in GINs. 

 

 

5.3 Subject 4: locations and internationalizations 
 

The INGINEUS survey shows that more than half of the firms had not offshored production or 
innovation activities, while 45 percent of the firms had offshored their activities. Yet, the 
offshoring activity status was associated with organizational type of the firm. While only 31 
percent of the stand alone firms did offshoring of their production or innovation activities, for 
MNC subsidiaries the share was 57 percent and for MNC headquarters more than 70 percent (see 
Table 89). Hence it could be inferred that stand alone firms have much lower levels of offshoring 
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activity compared to MNC subsidiaries and MNCs head quartered in India have shown much 
higher tendency outsourcing. 

 

Table 89: Off Shoring of production and innovation 

 Has not off shored activities Has off shored production 
or innovation activities 

Total 

Stand Alone 69,46 30,54 100 

Subsidiary of MNCs 43,4 56,6 100 

Head Quarter of MNCs 30 70 100 

Percent 54,94 45,06 100 

Total 178 146 324 

 

The motivation for offshoring among Indian firms show that knowledge and skill related factors 
are important motivations for offshoring (see Table 90). Human capital and physical capital for 
knowledge such as specialized knowledge, skills, and infrastructure for R&D, cheaper production 
resources, large markets access and other factors like financial markets are also important. 
However, motivations for offshoring of production are much stronger than offshoring of 
innovation. 

 

Table 90: Motivations for offshoring 
  Off shoring of 

Production 
Off shoring of 

Innovation 
Any off shoring 

  No. Percent No. Percent No. Percent 

09.02.2001 
Availability of specialised 
knowledge in the host region 

116 79,45 98 67,12 130 89,04 

09.02.2002 
Availability of qualified 
human capital at a lower cost 
than in your own country 

109 74,66 90 61,64 125 85,62 

09.02.2003 

Access to knowledge 
infrastructure and services in 
the host region (R&D 
infrastructure, technical 
support services etc.) 

102 69,86 102 69,86 128 87,67 

09.02.2004 

Access to other infrastructure, 
cheaper production resources 
and services (land, inputs or 
unskilled labour, ICT, 
electricity, roads, airports, 

95 65,07 83 56,85 125 85,62 
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ports etc.) 

09.02.2005 
Opportunity to sell existing 
products and achieve greater 
access into new markets 

95 65,07 85 58,22 116 79,45 

09.02.2006 

Incentives for the location of 
activities in the host region 
(e.g. favourable regulations, 
special tax regimes, testing 
facilities and trials etc.) 

86 58,9 69 47,26 98 67,12 

09.02.2007 
Efficient financial markets 
(including Venture Capital) 

99 67,81 82 56,16 112 76,71 

09.02.2008 
The level of ethical standards 
and trust 

96 65,75 86 58,9 115 78,77 

09.02.2009 
The enforcement of 
intellectual property rights 

93 63,7 90 61,64 114 78,08 

09.02.2010 Follow sourcing of off shoring 97 66,44 83 56,85 122 83,56 
09.02.2011 Others 2 1,37 2 1,37 4 2,74 

 

Firms perceived that the collaborations with their clients/customers as important and helpful for 
their most important innovation in the last three year (see Table 91). Suppliers, competitors and 
consultancy companies too were moderately important collaborators for innovation. Public 
funded bodies such as governments, local universities provided collaboration for nearly 50 
percent of the firms in their innovative efforts. However, foreign universities were the least 
important among all the collaborators. 

 

Table 91: Collaborations that were used for their most important innovation in last three years 
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Clients 70,86 36,42 37,35 38,27 25,31 13,58 12,65 8,95 14,2 18,52 

Suppliers 65,03 28,7 29,1 23,15 18,83 9,57 4,94 4,01 7,41 7,41 

Competitors 61,35 23,46 35,49 23,46 16,05 6,48 4,94 3,4 8,64 7,41 

Consultancy 
companies 

57,36 20,68 32,1 21,3 13,89 4,94 3,7 1,23 6,17 6,48 

Government 54,6 19,75 33,64 8,33 5,25 3,09 3,09 1,54 4,32 1,85 

Local 
Universities 
research 

46,63 19,75 28,7 0,31 0,31 0 0 0 0,31 0,31 
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institutions/ 
labs 

Foreign 
research 
institutions/ 
labs 

30,37 0.31 1.23 12.35 9.57 5.86 4.94 0.93 3.09 2.78 

Other 2,15 0,62 1,54 0,31 0 0 0 0 0 0 
 

It is interesting to note that even though the market for the firms are largely outside the country 
with a large focus on the North and South American markets, when it comes to innovative 
activities, the local region, the domestic country are as important or , in some cases more 
important than the collaborations from North America or South America. Clients in N. America 
are as important as the domestic and local region but none others are important as the local and 
domestic collaborators. This tends to suggest that while Indian firms are largely export oriented 
with limited innovative ability as stated earlier, those firms that engage in innovative activity are 
essentially seeking collaborators and building networks at the local and national level for 
innovation as well as internationally. 

To support the argument made earlier, we divide all actors into domestic and foreign actors, and 
then map the collaborations for innovations based on organizational characteristics of the firm. 
We find that the stand alone firms are by and large dependent more on the domestic collaborators 
while MNCs and subsidiaries of MNCs depend more on foreign actors for collaborations for their 
innovation activity. Here again the MNC subsidiaries and MNC head quarters display more or 
less same picture. The pattern in innovation, sources of technology and the collaborative 
strategies suggests a dichotomous nature of ICT sector in India as well. On the one hand, there 
are a large number of stand alone firms, that are oriented towards domestic market and less 
innovative, there are also MNC subsidiaries and MNCs headquarters who are comparatively 
more innovative and are more open in terms of their source of technologies as is evident from 
their increasing collaboration with other agents, both internally and externally. 

 

Table 92: Collaborations used for most important innovation in last three years by location of the Actors 
and firm type 

  Stand Alone MNC 
Subsidiary 

MNC head 
quarters 

Client Domestic  43,14 15,29 22,73 

 Foreign  56,86 84,71 77,27 

Supplier Domestic 65,63 31,08 28,57 

 Foreign 34,38 68,92 71,43 

Competitors Domestic 67,86 31,58 22,5 
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 Foreign 32,14 68,42 77,5 

Consultancy Domestic 65,82 31,82 26,19 

 Foreign 34,18 68,18 73,81 

Government Domestic 78,95 52,38 58,97 

 Foreign 21,05 47,62 41,03 

Local Universities  Domestic 96,97 97,96 97,3 

 Foreign 3,03 2,04 2,7 

Foreign Universities  Domestic 3,03 2,56 3,7 

 Foreign 96,97 97,44 96,3 

 

Summary of Subject 4 

Offshoring of either production or innovation is not a major agenda of Indian ICT firms. Such an 
observed pattern needs to be viewed against the fact that, India is already known as a location 
with abundant supply of manpower at relatively low cost, a key factor in determining the 
offshoring decision of firms. Nonetheless, we find that there is significant difference across firms 
in terms of their offshoring activities. While offshoring is much less prevalent incase of 
standalone companies the subsidiaries and head quarters are increasingly engaged in offshoring. 
In general, firms are found to be collaborating with its clients and customers. Here again while 
the domestic firms collaborate with actors at the domestic level MNCs tend to collaborate with 
actors in foreign countries. 

 

 

5.4 Subject 5 sector embeddedness in GINs 
 

5.4.1 Participation in GINs: existing evidence 

The only available data until the INGENIUS survey on increasing participation Indian firms in 
Global R&D activities related to a survey of cases involving FDI in R&D conducted by 
Technology Information, Forecasting and Assessment Council (TIFAC) of the Department of 
Science and Technology for the period 1998-2004. Though 160 firms were surveyed, information 
on investment and employment could be gathered only from 100 cases. Information on the areas 
of activity and other information like country of origin could be gathered from 135 cases. It was 
found that during the period 1962-90 only six cases of FDI in R&D was reported. But during 
1990-2000 the number increased to 49 and within four years (since 2000), 46 more cases got 
established. 

 



 
D9.2 Report summarising the implications per industry for EU countries and emerging 
economies. 

 
 

Page 229 of 392 

 

It is observed that software is an area that attracted maximum FDI in R&D that accounted for 
nearly 23 per cent of the cases. If we include IT hardware and communication, the share 
increases to over 39 per cent (Table 93). This evidence tends to suggest that India’s IT sector that 
is known during the early years for it comparative advantage in operating in the low end of the 
value chain of software is moving up the value chain. In addition, it could be inferred that the 
relatively vibrant sectoral innovation system in India’s IT and software sector evolved over the 
years should have been instrumental inducing foreign firms in the IT and software sector to 
establish their R&D units in India. 

In terms of the nature of activities undertaken by the units, it is found that 53 per cent of the cases 
involved shifting of in-house R&D activities from the home country to offshore locations. 
Needless to say, it is with a view to take advantage of the availability of needed manpower at a 
relatively low cost as compared to the home country. These units are found entirely catering to 
the needs to the home country requirements. There are no cases reported wherein R&D services 
are exported to multiple clients through open market system. However in case of engineering, 
chemicals and agriculture there are many cases that cater to the domestic market as well. In terms 
of equity/ownership, 51 percent of the companies never had any partnership with the local firms 
as they work only for the parent company. 

 

Table 93: Area of specialization of FDI in R&D 

Area of R&D No of 
Companies 

% 

Software  31 22.96 

Computer Hardware, Chip Design etc 7 5.19 

Semiconductors analog 3 2.22 

Internet OS development 4 2.96 

Wireless development 6 4.44 

Optical network 3 2.22 

Auto Design 9 6.67 

Drug Design, Agro Chemicals, Leather Chemicals, Dyes 16 11.85 

Others ( aerospace, engineering, bioinformatics etc, Medical, Engineering, 
Power, Aerospace) 

56 41.48 

Total 135 100.00 

 

About 43 per cent are found having partnership with local firms. The local firms are found to be 
well established large firms like Infosys, Wipro, HCL with very little presence of small firms as 
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local partners. About six per cent of the companies started with a local partner but did not have a 
local partner as on 2004 when the survey was undertaken. 

The incidence of FDI in R&D is reported to have increased manyfold since 2004. However, there 
is hardly any systematic analysis of the implications of such increased incidence of FDI in R&D 
on the national and sectoral innovation system in general and the innovation capability building 
on the other. To some extent the answer depends also upon the nature of knowledge-spill over 
and other externalities that would have profound influence on productivity and output growth. 
Studies (e.g. Basant Rakesh 1996) on the effect of foreign technology purchases, domestic R&D 
and spillovers on productivity of Indian firms during the earlier period do not reveal an 
encouraging trend. However, results of such analysis are likely to be different under the new 
regime and therefore calls for more detailed inquiries. 

In terms of the country-wise distribution of FDI in R&D it is found that while the US accounted 
for 53 per cent of the number of units their share in actual investment (71.6%) and employment 
(69%) is much higher ( see Table 94). Going by all the four indicators, USA is followed by 
Germany. It is worth noting that China has a notable position in terms of both employment 
(2.2%) and actual investment (5.3%). 

In terms of the location of such R&D ventures in India it is found that 45 per cent of them were 
in Bangalore, followed by Delhi (10%) and Mumbai (8%). While the state of Maharashtra 
(Mumbai and Pune) accounted for 17% of the number of units, three southern states Karnataka 
(mostly Bangalore) Andhra Pradesh (Hyderabad 7%) and Tamil Nadu (Chennai 4%) together 
accounted for 56 per cent of the total number of ventures. Here it needs to be noted that in terms 
of regional concentration FDI in R&D depicts more or less the same picture as that of general 
FDI indicating that, the presence of a vibrant regional innovation system is an important factor 
that governs the location decision. 

 

Table 94: Country-wise wise Distribution of FDI in R&D (up 2004) (%) 

Country Number Planned 
investment 

Investment 
in R&D 

R&D 
employment 

USA 53 60.59 71.59 69.20 

UK 7 0.54 2.14 4.15 

SWITZERLAND  2 0.14 0.67 0.74 

Sweden 2 0.46 0.10 0.35 

South Africa 1 3.71 0.06 0.22 

Norway 1 0.01 0.00 0.00 

Netherlands 3 3.49 1.62 2.31 

Mauritius 2 1.13 1.01 1.15 
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Korea 3 2.40 6.86 2.83 

Japan 7 3.66 0.83 0.87 

Germany 7 18.34 6.78 8.92 

France 5 4.75 1.84 4.22 

Denmark 1 0.00 0.00 0.02 

China 2 0.65 5.31 2.22 

Canada 3 0.16 1.00 2.58 

Australia 1 0.00 0.20 0.22 

Total (%) 100 100.00 100.00 100.00 

Total (actual Rs Million) 209167.9 50989.2 22979 

 

Evidence from INGINEUS survey 

As noted already in the report, Indian ICT firms are largely export oriented firms, but with 
limited innovation activity, both in terms of quantum of innovation activity and the degree of 
novelty of their outcome. However, firms that are MNC head quarters or MNC subsidiaries did 
show greater dynamism in terms of innovative ability. Further, this difference in innovative 
activity seem to stem from the sourcing of technology by MNC and MNC subsidiaries, wherein 
their major source of technology was through informal linkages with other MNC firms. There 
was very limited offshoring of their production or innovation activity by stand alone firms, while 
the MNC head quarters and MNC subsidiaries had substantial offshoring activity. Collaborations 
for innovation in case of domestic oriented stand alone firms were mostly with their clients 
within the country. On the other hand, collaborations were foreign for the MNCs and MNC 
subsidiaries. 

Linkages with foreign actor groups represent the network of the firms and the quality of network 
with various actors. Having no linkages represent an innovation system that is closed to the 
global innovation network. Having linkages, but very formalized linkages shows structured 
networks that are straight jacketed, often thinning out probabilities of innovations, unlike the rich, 
knowledge intensive and informal networking environment that generates innovation activities. 
In the Indian case it can be seen that most firms (82%) have some form of linkages with their 
foreign clients. Nearly 70 percent of the firms had linkages with the foreign suppliers (Table 95). 
Indian ICT firms do have moderate levels of linkages with other foreign actors such as 
competitors, consultancies and government and foreign universities. However, all these linkages 
are largely formal in nature. Thus there is this dichotomous situation where either firms have 
formal structured linkages or they do not have linkages at all. This represents a weakly embedded 
network relation among actors in the GINs and their outcomes, we have seen earlier are not 
encouraging in terms of innovative activity. 
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Table 95: Formal and informal linkages towards foreign actor groups 

 Yes, formal 
Yes, 

informal No 

Clients 75 7,72 17,28 

Suppliers 61,63 8,95 29,42 

Competitors 45,37 10,49 44,14 

Consultancy companies 51,85 7,72 40,43 

Government 48,46 3,7 47,84 

Foreign Universities/research 
institutions/labs 

35,8 4,32 59,88 

Other 0,31 0,31 99,38 

 
Indian ICT firms seem to be self reliant on all functions of the firm, excepting for product 
development. Be it management, marketing or strategizing in all aspects, more than 75 percent of 
the firms claimed that they conducted these functions internally. Subsidiaries of these firms, be 
they located in the developed world or the developing world, were delegated almost all functions 
by nearly 15 to 18 percent of the firms. However, outsourcing of the firms activities to another 
partner, be it in India, developed world or the rest of the developing world were very weak. Thus 
Indian ICT firms are only very weakly linked to the global innovation network in terms of 
delegating the functions of the firms to other non-related partners. 

Yet this is not a homogenous picture of all firms in the Indian ICT industry. The stand alone 
firms seem to confirm to a large extent to the pattern described above. The MNC subsidiaries and 
MNC head quarters on the hand seem to share these functions across the subsidiaries as well as 
themselves. Approximately only 50 percent of the MNC head quarter firms did tell that they 
conducted most functions themselves (Table 96). Rather 50 percent of them stated that their 
subsidiaries in both the developing world and developed world were delegated with almost 
functions. Even among these firms, however there is no explicit tendency to outsource their 
functions to partner firms. Moreover, the preferred direction of flow of direction of functional 
delegation to subsidiaries was towards developing world rather than the developed world in most 
functions. However, there was one exception, that when it came to technology and process 
development the developed country subsidiaries were preferred to developing world subsidiaries. 
In case of MNC subsidiary firms too this spreading out of their functions to other subsidiaries in 
both developing and developing world is true. 
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Table 96: Performance of Various Functions of the Firm and Internationalization 

 
Firm 
type 

By your 
unit in 
your 

location 

subsidiaries 
of firm in 
developed 
country 

subsidiaries 
of firm in 
developing 

country 

Outsourced 
to partner 

in your 
country 

Outsourced 
to a partner 

outside 
your 

country in a 
developed 
location 

Outsourced 
to a partner 

outside 
your 

country in a 
developing 

location 

SA 84,4 6 5,4 0 0 0,6 

MNC 
sub 

58,5 16 16 0,9 0,9 0,9 

MNC 
HQ 

56 30 38 2 0 0 

Strategic 
Management 

TOTAL 71,5 13 13,9 0,6 0,3 0,6 

SA 0 12,6 4,2 0 1,2 0,6 

MNC 
sub 

0 20,8 21,7 2,8 2,8 1,9 

MNC 
HQ 

0 20 42 4 2 0 

Product 
development 

TOTAL 0 16,4 15,8 1,6 1,9 0,9 

SA 73,1 6 5,4 1,8 2,4 0,6 

MNC 
sub 

57,6 24,5 22,6 1,9 1,9 0 

MNC 
HQ 

58 32 40 2 0 0 

Marketing, 
sales and 
account 
management 

TOTAL 65,6 16,1 16,4 1,9 1,9 0,3 

SA 75,5 10,8 3 0 0,6 0 

MNC 
sub 

68,9 19,8 19,8 2,8 1,9 0,9 

MNC 
HQ 

58 32 34 2 2 0 

Operations 

TOTAL 70,6 17 13,3 1,2 1,2 0,3 

SA 77,3 9,6 5,4 0 1,8 0,6 

MNC 
sub 

63,2 23,6 22,6 1,9 1,9 0 

MNC 
HQ 

60 32 34 0 2 0 

Procurement, 
logistics, 
distribution 

TOTAL 70 17,7 15,5 0,6 1,9 0,3 
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SA 77,8 15 3,6 0,6 0 0 

MNC 
sub 

69,8 18,9 25,5 2,8 0,9 0 

MNC 
HQ 

52 28 36 2 2 2 

Corporate 
governance 

TOTAL 71,2 18,3 15,8 1,6 0,6 0,3 

SA 85 7,2 4,2 0 0 0,6 

MNC 
sub 

74,5 19,8 21,7 1,9 0 0,9 

MNC 
HQ 

54 22 28 0 2 0 

Human 
resource 
management 

TOTAL 76,8 13,6 13,6 0,6 0,3 0,6 

SA 82 10,2 3,6 0 0 0 

MNC 
sub 

69,8 22,6 17 0,9 0,9 0 

MNC 
HQ 

54 36 24 2 2 0 

Technology 
and process 
development 

TOTAL 73,7 18,3 11,2 0,6 0,6 0 

SA 85,6 7,2 4,8 0 0 0 

MNC 
sub 

69,8 23,6 18,9 1,9 0 0 

MNC 
HQ 

50 22 44 0 0 0 

Firm 
infrastructure 

TOTAL 74,9 14,9 15,5 0,6 0 0 

SA 82,6 8,4 4,8 0 0,6 0 

MNC 
sub 

68,9 19,8 19,8 1,9 0 0 

MNC 
HQ 52 24 40 0 2 0 

Customers 
and after 
sales service 

TOTAL 73,4 14,6 15,2 0,6 0,6 0 

 

For case 1, the firm has operations and subsidiaries in 25 countries, 19 of them in the developed 
world and the rest in the developing world. A global giant in outsourced work they do not do any 
products, but make new services as well as processes in delivery and management. This case 
seem to reflect the nature and sources of innovation of typical MNCs headquartered in India. The 
firm’s main sources of information for innovation come from their clients, who are mostly 
demanding customers from the developed world. They have in-house R&D centres in two global 
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locations attached to their subsidiaries which generate solutions. They do not have any informal 
or formal linkages with universities or public research labs. While they have subsidiaries across 
the world which acts as sources of information for innovation they do not do any outsourcing of 
their processes. Thus, while this firm represents a global MNC from India, innovation networks 
beyond the firm’s boundaries are weak. Its production network and delivery network have global 
presence but they are internal to the firm. In fact it is trying to strengthen its internal networks 
with its subsidiaries stronger. 

 

Summary 5:The GIN embeddedness of the Indian ICT sector 

Indian ICT firms seem to be more inward oriented when it comes to innovation. Regardless of 
the activities considered, more than 75 percent of the firms claimed that they conducted their 
functions internally. However, outsourcing of the firms activities to another partner, be it in India, 
developed world or the rest of the developing world were very weak. Thus Indian ICT firms are 
only very weakly linked to the global innovation network in terms of delegating the functions of 
the firms to other non-related partners. While, the above picture is applicable in all aspects with 
respect to the stand alone firms, the MNC subsidiaries and MNC head quarters seem to share 
these functions across the subsidiaries as well as themselves. Approximately only 50 percent of 
the MNC head quarter firms are found undertaking most functions by themselves. In case of the 
rest of the firms, the functions have been delegated with preference for subsidiaries in developing 
world rather than the developed world. When it came to technology and process development the 
developed country subsidiaries were preferred to developing world subsidiaries. Thus viewed the 
local stand alone firms appears to be not getting embedded with the GINs while it takes place in 
case of MNCs. 

 

 

5.5 Subject 6: coordinating and communicating in GINs 
 

In the Indian case coordinating and communicating internationally has been limited. Larger share 
of Indian firms had a perception of international collaborations being challenged than in the 
Norwegian case. Atleast 50 percent of the firms felt that each of these factors were barriers to 
innovation collaborations. The most important barrier to collaboration was changing the current 
locations and the cost of changing this configuration. Nearly 14 percent of the firms felt this was 
an extreme barrier for collaboration at an international level. However, differences in perception 
on challenges to collaboration based on organizational characteristics were substantial. Among 
stand alone firms, a comparatively low share of firms voiced out any of the given factors as 
barriers to collaboration. 

On the other hand, MNCs with Indian headquarters had a higher share of firms agreeing that 
these factors were relevant as challenges to innovation collaborations. In all the factors 
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approximately 70 percent of the Indian MNC head quarter firms agreed that there were serious 
barriers to internationalization(Table 97). In the light of the fact that stand alone firms had low 
levels of actual international collaborations, it may be interpreted that these firms did not realize 
the extent of these challenges. While the internationalized firms had a greater sense of these 
threats. As high as 32 percent of the MNC headquarters in India felt that changing the current 
location of operations and the ensuing costs was an extreme barrier to international 
collaborations. 

An interesting aspect is that while MNC headquartered in India sought these as challenges, MNC 
subsidiaries did not see these as threats vastly different from that of stand alone firms, except for 
organizational barriers for collaborations. Their perceptions seem to be marginally more 
unfavourable than stand alone firms. We had seen earlier that MNCs do not internationalize 
through outsourcing or partner firms, but by mainly establishing subsidiaries. The fact that MNC 
head quarters find greater challenges in innovation collaborations may be associated with the 
relative inexperience in functioning as global MNCs. While stand alone firms do not make global 
interactions, and hence have limited barriers to global interactions, MNC subsidiaries’ need for 
collaborations is also very limited and restricted to their parent firms. Moreover, most MNC 
subsidiaries have greater experience being part of an MNC than most MNC headquarters in India 
Hence, while the MNC subsidiary will carry a weak perception of collaborations for innovations. 
But MNC head quarters from India are relatively new, with only little experience in international 
collaborations for innovation. 

 

Table 97: Factors that represent a challenge or a barrier to international innovation collaboration 

 Firm 
Type 

Extreme/ 
Serious/ 
Moderate 
Barrier  

Extreme 
barrier 

Serious 
barrier 

Moderate 
barrier 

Small 
barrier 

Not a 
barrier 
at all 

Total 

SA 51,61 7,74 9,03 34,84 26,45 21,94 100 

MNC 
sub 

50 5,66 17,92 26,42 33,96 16,04 100 

MNC 
HQ 

76 6 36 34 12 12 100 

Finding relevant 
new knowledge 
across the globe 

Total 54,98 6,75 16,4 31,83 26,69 18,33 100 

SA 47,44 3,21 12,82 31,41 26,92 25,64 100 

MNC 
sub 

65,1 7,55 25,47 32,08 17,92 16,98 100 

MNC 
HQ 

66 10 34 22 24 10 100 

Overcoming 
organisational 
barriers and having 
necessary incentives 
for collaboration  

Total 56,41 5,77 20,51 30,13 23,4 20,19 100 
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SA 51,61 6,45 13,55 31,61 23,23 25,16 100 

MNC 
sub 

55,65 15,09 15,09 25,47 29,25 15,09 100 

MNC 
HQ 

86 32 18 36 4 10 100 

Changing the 
current location of 
operations and the 
cost of changing 
this configuration 

Total 58,52 13,5 14,79 30,23 22,19 19,29 100 

SA 48,7 7,79 10,39 30,52 24,68 26,62 100 

MNC 
sub 

54,28 5,71 16,19 32,38 29,52 16,19 100 

MNC 
HQ 

66 6 34 26 26 8 100 

Managing globally 
dispersed projects 
and cultural 
differences between 
different countries  

Total 53,4 6,8 16,18 30,42 26,54 20,06 100 

SA 45,81 5,16 8,39 32,26 24,52 29,68 100 

MNC 
sub 

53,4 3,88 17,48 32,04 28,16 18,45 100 

MNC 
HQ 

76 10 26 40 14 10 100 

Harmonising tools 
and structures 
across the network 
to enable 
collaboration  

Total 53,25 5,52 14,29 33,44 24,03 22,73 100 

 

Summary 6: Coordinating and communicating in GINs 

Given that the extent of participation especially by the stand alone firms is low in the GIN, the 
issues of coordination are found limited. However, such issues have been reported by the MNC 
headquarters. The headquarters of MNCs were especially concerned with the issues relating to 
changing the current location of operations and the cost of changing the configuration. 

 

 

5.6 Subject 7: impact from crisis 
 

Evidence tends to suggest that Indian economy has not been affected much seriously by the 
global financial crisis. This has been attributed mainly to the fact that India’s financial sector is 
much less open today as compared to that of developed countries. However, in case of IT sector 
the situation is likely to be different as it is much more outward oriented than the rest of the 
economy. However, the survey results indicate that financial crisis seems to have not much of a 
serious effect on the innovative activity of the firms especially a standalone firms and MNC 
subsidiaries (Table 98). About 37 percent of the firms stated the crisis did not affect the 
innovation activity, while 45 percent of the firms stated they would increase their efforts at 
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innovation activity. Here it is to be noted that out of the MNC headquarters only 37 percent 
reported such an option. This could be on account of the fact that, their major markets, like the 
US, being in financial crisis, their cash flow might have been affected. In general the perceptions 
of standalone companies (not exposed to export market) and MNCs subsidiaries tend to be more 
or less the same and that of MNC headquarters different. While a relatively low proportion of 
MNC headquarters intend to increase innovative activities a large proportion of them consider re-
location abroad also as a strategic option to address financial crisis. 

 

Table 98: Firms Response to financial crisis 

 Stand 
alone 

MNC 
subsidiaries 

MNC 
headquarters 

Total 

Few or no changes 44,94 33,33 18,37 36,86 

Increasing efforts at innovation on your part 48,73 48,57 36,73 46,79 

A serious reduction of your innovative activities 2,53 2,86 8,16 3,53 

Relocation abroad of your innovative activities 2,53 11,43 30,61 9,94 

Relocation of innovative activities to you from abroad 1,27 3,81 6,12 2,88 

 100 100 100 100 

 

 

5.7 Subject 8: looking forward – implications for policy 
 

Public policy played a key role in the emergence, growth and structural transformation of India’s 
IT sector. The policy initiatives made from time to time by both the central and state govt have 
made available not only a large pool of skilled manpower but also an array of institutions that 
helped the development of the IT sector. Nonetheless, there are a wide range of constraints that 
are being confronted by the firms not only with respect to manpower availability but also in the 
sphere of innovation infrastructure. To address the manpower bottleneck a series of interventions 
by the state and the individual firms along with industrial associations have been made. 

From the survey, a clear majority of firms (55% rated very high to moderately high) stated that 
Public incentives and economic support may be important intervention that could enhance 
innovation activity in future. Similarly public intervention for generating skilled labour force in 
the economy was also perceived important for innovation. In a context wherein firms in India’s 
IT sector are increasingly entering into software product development IPR related issues are also 
considered an important area for policy attention. Similarly more than 50 percent of the firms felt 
availability of skilled manpower as an area of priority policy action (Table 99). It is also worth 
noting that almost 45 percent of the firms called for policy interventions towards strengthening 
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universities and public research laboratories. In general, the perceptions of the firms towards 
factors that would help improving innovative activities comprises of almost all the elements of a 
vibrant innovation system. 

 

Table 99: Improving the following factors for FUTURE innovation activities 

 very 
high 

moderately 
high 

moderately 
low 

very 
low 

no need no 
response 

Support from centres 16,67 30,56 19,14 15,12 13,27 5,25 

Public incentives 13,89 41,36 17,59 8,02 14,2 4,94 

Universities and Ris 24,38 22,22 25,93 12,35 10,19 4,94 

labour force 20,06 29,63 22,84 11,42 11,11 4,94 

Judiciary and IPR 12,04 33,02 22,84 14,2 12,35 5,56 

FDI and Trade policy 16,05 29,01 23,46 11,73 14,51 5,25 

Migration Policy of foreign 
scientist/technicians 

15,12 29,01 20,68 12,35 18,21 4,63 

Risk capital Availability 14,2 29,32 19,14 12,96 17,59 6,79 

 

Concluding observations 

The analysis undertaken in this report tend to highlight the heterogeneity within India’s IT sector. 
We observed significant difference across firms of different organizational categories like 
standalone firms, subsidiaries of MNCs and headquarters of MNCs. While the first and last 
categories of firms are of Indian origin that of the second category belonged to large 
multinational companies from abroad. With respect to size the standalone firms were found to be 
smaller as compared to their counterparts. But when it comes to market orientation the MNCs 
subsidiaries and MNC headquarters, that are larger in size, are found to be oriented mostly to the 
export market. The innovative behavior of firms tend to reflect their size as wells as market 
orientation. While there is some evidence to suggest increasing orientation towards innovation 
among all categories of firms we found significant differences between them. The MNC 
headquarters and MNC subsidiaries were found more innovative with relatively large number of 
innovation that are new to the industry and new to the world. The higher innovativeness of these 
two categories of firms has been facilitated, among others, by their greater orientation towards 
research and development. Thus viewed the opportunity conditions for MNC subsidiaries and 
MNCs headquarters are more conducive for GIN formation. The empirical evidence was 
supportive of the limited participation of standalone companies as compared to their counterparts. 
The survey also indicated that Indian IT firms are very weakly linked with global innovation 
network in terms of delegation of different functions. Given that the extent of participation is 
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especially low the issues of coordination are also found to be limited. But when it comes to MNC 
subsidiaries and headquarters of MNC there do occur various coordination issues in innovation. 

In general, the innovative activity of large majority of Indian farmers are at a low level. This 
needs to be seen in terms of the nature of the domestic market with which they deal with that are 
likely to be less demanding as compared to the market confronted by the larger counterparts. The 
limited innovation capabilities set limit for their ability to participate in global innovation 
network. Their limited R&D orientation also cannot be delinked from the less demanding nature 
of the market that they are catering too. Thus viewed, greater penetration of IT into other sectors 
of the economy and its consequent outcome in terms of greater domestic demand might act as an 
inducement mechanism for the emergence of an innovative IT sector and which in turn might 
induce the firms to join the global innovation network. If the evidence from existing studies is 
any indication, these smaller firms are also expected to compete with their larger counterparts in 
the labour market. This inturn adversely affects their access skilled manpower, a key factor that 
determines the ability of firms to engage in innovation related activities. 

While we find considerable similarities between MNC headquarters and MNC subsidiaries in 
many respects they behave very differently. For example, when it comes to the challenges for 
international innovation collaboration, the experience of MNC head quarters is found 
significantly at variants with other two categories. Similarly, in terms of interaction with 
knowledge infrastructure within the country the interactions of MNC headquarters is found more 
intense as compared to other two firms. 
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ANNEX 6: WP 9 REPORT: SECTOR COUNTRY REPORT, 
AGRO-FOOD IN DENMARK 
 

Author: Stine Jessen Haakonsson (sh.cbp@cbs.dk), Copenhagen Business School (CBS, 
Denmark, participant no.4) 

 

6.1 Introduction 
 

This report analyses what kinds of GIN constructs have developed and are currently under 
development in the Danish agro-food innovation system, with the point of departure in the 
Danish food and beverage industry. Innovation in the Danish agro-food industry increasingly 
takes place in networks that involve companies, consultancies and often public research 
institutions embedded in the national innovation system. 

The agro-food innovation system has so far been categorised as supply-driven, with an emphasis 
on process innovation relying on a variety of technologies from other sectoral innovation systems 
(Pavitt 1984). This is generally confirmed in the Danish agro-food innovation system. However, 
there are new, important tendencies emerging in some specific technology areas of the industry. 
This is explained by the co-evolution of this industry and the Danish innovation system, which 
today hosts five of the largest food-related biotech companies in the world. As a result, this 
industry represents two different types of internationalisation of innovation – or embeddedness in 
global innovations networks – namely one of knowledge augmenting and one of knowledge 
exploiting (as developed by Kuemmerle 1999). 

Hence, one group of companies in this industry (in this paper represented by case companies I 
and II) has developed very specialised actors within biotechnology. In this group, innovation is 
performed globally and there is a high degree of collaboration between a wide range of actors 
generating global breakthrough innovations in their specialised niche markets. In the other group 
of companies in the industry, the companies focus on their end-markets, e.g. incremental 
innovations such as applying products to new markets that are either international (local tastes) or 
functional (the gourmet value chain, organics, and healthy foods). In this part of the industry 
(represented by case companies III and IV), innovation includes, for example, applying and 
developing technology from other technological fields such as robotics, preservation and 
packaging. These actors also engage in global innovation networks but more with the aim of 
sourcing new raw materials or marketing their products in new markets. Consequently, the 
Danish agro-food innovation system uses the two models for internationalisation of innovation, 
exploration and exploitation. 

The framework conditions of the Danish agro-food industry are characterised by a limited home 
market situated in a small open economy (Katzenstein 1985). In order to cover the costs of 
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innovation and other investments, Danish companies need to engage in international markets by 
exploiting their knowledge beyond the national borders. This is mainly done within Europe 
(Christensen et al. 2008). Moreover, the research environment in Denmark, although highly 
competent, includes a limited number of researchers as compared with larger economies. This 
adds to companies’ need to engage in close national and European networks (and clusters) and/or 
explore international supplementary knowledge. Our survey results show that the private 
companies in innovation networks are often vertically embedded in the existing production 
networks; for example, suppliers and customers upstream and/or downstream in the value chain. 
Consequently, as companies increase innovation activities, they also need to expand their 
operations and markets by increasing their engagement with customers or suppliers, which leads 
to new network configurations in the industry, some of which go beyond borders. 

While the agro-food industry is categorised in the literature as being traditional, relatively low-
tech, and oriented towards the local market, looking into the Danish agro-food industry, we found 
evidence that this industry is currently going through a process of international restructuring – a 
globalisation process. Some examples are changes in the transport sector, companies exploring 
new tastes beyond their home markets, and innovations related to conservation. A large 
proportion of the recent breakthrough innovations made in the Danish food industry relates to 
providing ingredient and enzyme solutions for globalised customers. 

 

 

6.2 Methodology 
 

This report is based on empirical data collected in Denmark in 2010. The data set consists of 
three main sources of information: 1) the INGINEUS survey carried out in the industry in early 
2010, 2) four in-depth case studies and 3) country statistics and literature studies. 

The database used for identifying companies for the survey was Orbis, a company database 
offered by Bureau Van Dijk, The Netherlands, which holds 241,000 Danish companies. The 
database covers a large proportion of Danish companies.46 The companies included in the agro-
food industry were all companies in NACE rev. 2 codes 10 (manufacture of food products) and 
11 (manufacture of beverages). Companies with a minimum of 5 employees were selected in the 
initial download. This resulted in a total of 474 companies in the uncleaned database. 
Subsequently, a number of companies were taken off the list, as they were not related to 
industrial manufacturing: e.g. local meat shops (66 instances) and local bakeries (113 instances). 
Companies that had closed down since the database was last updated were also removed (37 
companies). Finally, companies without email were excluded (39 companies). The eventual 

                                                      
46 According to the official Danish Statistics from 2007, there are 305,319 companies in Denmark (Statistics 
Denmark, 2010). 
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cleaned database consisted of 219 companies, of which 9 had apparently non-functional email 
addresses. The companies were approached by the following procedure. For companies with 
between 5 and 30 employees, we used the general company email account. For companies with 
between 31 and 250 employees, we sent the link to the company manager. Finally, for companies 
with 251+ employees, we contacted the Research/innovation manager. Of the 210 companies that 
received the questionnaire, 48 companies responded to the survey. This is an overall response 
rate of 23%. Table 100 gives an overview of the companies in the survey. 

 

Table 100: Companies in the INGINEUS survey (Denmark) by type. INGINEUS survey 2010. 

Type of companies in the INGINEUS survey Percent 

A stand-alone company 81.0% 

A subsidiary of a MNC 16.6% 

The headquarters of a MNC 2.4% 

 

In addition to the survey, four case companies were chosen. These were chosen on the criterion 
that they are among the largest and most innovative and internationalised corporations in the 
industry. Hence, they work as critical case studies and will be considered representative of the 
‘cutting edge’ of the emerging trends in the industry in terms of global innovation network. Two 
of the case companies are in the part of the industry that relates to biotechnology, while the other 
two are strong international players in more traditional products. Table 101 shows the main 
characteristics of the four case companies. 

 

Table 101: INGINEUS Denmark case companies, main characteristics 

Company Type of products Market 
internationalisation 

R&D 
internationalisation 

Case 1  Ingredients, Biotech-related Global Global 

Case 2  Ingredients, Biotech-related Global Global 

Case 3  Beverages Global Denmark 

Case 4  Dairy Europe Denmark 

 

Finally, a search of secondary data was undertaken, including official reports, companies’ annual 
reports, industrial associations, Ministry of Food, and Ministry of Science and Technology. In 
addition to this, statistical data were collected from Statistics Denmark. All Danish companies are 
obliged to report annually to Statistics Denmark, thus the reliability of data is very high. Finally, 
we attended several industry workshops and conferences related to the Agro-Food Science Park. 
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6.3 Subject 1: the present nature of the agro-food industry in Denmark 
 

The Danish innovation system has its roots in an agrarian economy and is, to some extent, still 
relying on agriculture and food production.47 Along with the development of an increasingly 
knowledge-intensive economy, a strong agro-food innovation system has developed which is one 
of the most innovative agro-food industries in the world today. As most agro-food products are 
relatively freshly produced, with limited shelf lives, and food tastes vary considerably over 
geographical area, products are predominantly sold within Denmark and Europe. The industry is 
dominated by small and medium sized enterprises (SMEs), and very few large-scale 
multinational companies (MNCs); however, it accounts for approximately 20% of Danish 
exports, of which 64% are sold within Europe. Additionally, there are four universities and a 
large number of research institutions which relate to the industry. 

The Danish government has a strong focus on this sector, aiming at developing the national food 
industry into an Agro-Food Valley by the year 2022 (Ministry of Food and Agriculture, 2009). 
The visions for this Agro Food Valley are: to remain as lead location for innovation; to increase 
the industry’s competitiveness; to sustain an environmental and sustainability focus; to strengthen 
organic production; to make developments within the gourmet value chain; and lastly, to make 
developments within tourism. One of the recent political initiatives is the establishment of an 
Agro Food Park outside Århus, which is a science park for agro and food processing companies 
and research institutions located near one of the largest Danish universities. This park has the 
capability of hosting 50 companies with more than 3000 employees, and aims to facilitate 
collaboration along and across the value chains. Some of the large Danish food companies are 
present in the region, two of which are Danisco, with 260 scientists in R&D (of 600 globally), 
and Arla, currently with 300 employees in innovation; but the majority of companies are SMEs 
that are attracted to the spillover effects they get from this agglomeration. 

There is a high level of specialisation within the areas of dairy, ingredients, beer and meat. The 
Danish agro-food industry has developed into an innovation system with domestically embedded 
knowledge generation and a high concentration of different types of network constructs. Most of 
these networks are among Danish actors in the industry, and few have an international scope 
(Landbrugsrådet 2006). Therefore the competitiveness of the industry is thought of as being 
strongly related to high innovation and research intensity (Landbrugsrådet 2006). This is also 
facilitated by the government support in the establishment of ‘clusters’ in food- and agriculture-
related industries, which are seen to enhance collaboration across companies, industries, and 

                                                      
47 In terms of products, the industry includes actors involved in the development and production of: processing and 
preserving meat and production of meat products; processing and preserving fish, crustaceans and mollusks; 
processing and preserving fruit and vegetables; manufacture of vegetable and animal oils and fats; manufacture of 
dairy products; manufacture of grain mill products, starches and starch products; manufacture of bakery and 
farinaceous products; manufacture of other food products; and manufacture of prepared animal feed. 
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public and private actors, such as the Agro-Food Valley (Agrotech 2009). Although agro-food is 
often seen as a low-tech sector, the Danish agro-food industry is well embedded in the Danish 
system of lifelong learning and therefore has a high focus on innovation and learning. 

Other related industries have emerged from the Danish agro-food innovation system, such as the 
pharmaceutical industry48 (Hansen 2010). Other examples of ‘spinoffs’ from the agro-food 
industry are furniture, machinery and biotech. Still, the agro-food industry remains the most 
important one for the Danish economy among the manufacturing industries. Figure 1 shows the 
development in turnover of the different Danish industrial sectors between 2000 and 2009. The 
figure clearly illustrates that the food and beverages and machinery industries belong to the core 
industries in the Danish economy. 

 

Figure 1: Turnover of Danish Businesses by Industrial Sector 

 
Source: Statistics Denmark 2010 

 

The industry is innovative. At the national level there were 3512 people employed in research 
and development (R&D) in agro-food in 2008. Approximately 60% of these were in the private 
sector, which spent a total of DKK 2.1 billion on R&D in 2008, an increase of 28% (from 1.6 

                                                      
48 The development of the Danish pharmaceutical industry relates to the high concentration of pigs in Denmark, 
which were initially used for insulin production. 
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billion) from 2007 (Ministry of Science and Technology 2010).49 Overall, the agro-food industry 
accounts for 5% of the total private R&D spending in Danish industries. According to the 
Ministry of Science and Technology (2010), 246 of the Danish agro-food companies carried out 
R&D in 2008. 90% of their R&D spending was funded by the companies themselves, 6% by 
other national sources and 4% was financed by foreign actors, mainly within the European Union 
(ibid.). The distribution of researchers is widely spread among large companies and SMEs 
(Figure 2). The largest share of researchers (31%) is employed in the 145 small companies (>50 
employees in total), while the 5 companies with more than 1000 employees accounted for 30% of 
the R&D personnel. 

 

Figure 2: Number of full-time employed researchers in Danish agro-food industry by company size 

 
Source: Statistics Denmark 2010 
 

The Danish agro-food industry is in the international top, internationally, in terms of innovation, 
patents and scientific publication, and the research institutions and large companies are highly 
internationalised. In terms of research and publications, 75% of the peer-reviewed publications 
coming out of the Danish food industry and research centres are co-authored with authors from 
abroad (ibid.). The five most important foreign partners in joint publications are Great Britain 
(11%), Sweden (10%), the US (9%), Germany (8%) and the Netherlands (7%). By number of 
publications, Denmark ranks as number 19; however, when adjusted for the size of the country, 
Denmark ranked highest in the world in 2010 (Danmarks Biblioteksskole 2010). 

                                                      
49 This is the second-largest amount within the Danish industrial sectors (after 5.9 billion spent in the pharmaceutical 
industry). 
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A large proportion of the recent global breakthrough innovations made in the Danish food 
industry relates to ingredients, preservation and enzyme solutions. Five of the largest global 
players within ingredients, enzymes and preservation are based in Denmark but engaged globally. 
These companies are also among the most patenting companies in Denmark. Novozymes and 
Danisco are at the top, achieving 62 and 39 patents in the period 2004–2008 respectively50 
(Ministry of Science and Technology 2010; Patent- og Varemærkestyrelsen 2010). From an 
international perspective, the Danish agro-food industry filed the third largest number of agro-
food patent applications among the OECD countries in the same period (after Switzerland and the 
Netherlands; Patent- og Varemærkestyrelsen 2010). 

In terms of internationalisation of activities (beyond the market), this industry is very active in 
foreign direct investments compared to Danish manufacturing industries in general (see Figure 
3). Off-shoring of activities through foreign direct investments (FDI) is high and, over the last 
five years, the Danish food and beverage industry has invested heavily abroad. Most of these 
investments are placed in Europe. As a result, the food and beverages industry has obtained the 
highest level of outward FDI among the Danish industries. 

 

Figure 3: Outward FDI flows by industrial sector (primary products and services are not included). 

 
Source: Statistics Denmark 2010 

 

Outward stock of investments is considerably higher than the inward stock in the industry, i.e. 
foreign companies investing in Denmark, although this has also increased somewhat (see Figure 
4). 

                                                      
50 Novo Nordisk ranks third with 32 food-related patents in 2004–2008 (Patent & Varemærkestyrelsen 2010). 
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Figure 4: FDI stock (inward and outward) in the Danish Agro-food industry, DKK Billion 

 
Source: Statistics Denmark 2010 

 

According to the European Cluster Observatory, Denmark is the third largest food cluster in the 
European Union (ECO 2010), measured by the number of people employed in the industry. 
Moreover, the Danish agro-food industry is perceived as innovative among the food clusters in 
the European Union, and is also very export oriented (see Table 102). 

 

Table 102: The top three agro-food clusters in Europe 

Cluster Employment Innovation Export 

Lombardia (Milan), IT 107,806 Medium Strong 

Cataluña (Barcelona), ES 103,066 Medium Strong 

Denmark, DK 76,203 High Very strong 

Source: European Cluster Observatory 2010 
 

Among the publicly funded research funding, agro-food-related research institutions receive 7% 
(which is more than the IT and energy sectors). Three universities are the most active actors in 
R&D within agro-food.51 All three universities collaborate with companies to a large extent. 

                                                      
51 University of Copenhagen, University of Aarhus and Technical University of Denmark. 
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Therefore, the share of applied research is higher in the agro-food sector (61%) than within other 
research areas (42%). 

However, as was also shown in the figures above, internationalisation of internalised R&D in this 
industry is in its orphan stage. According to Statistics Denmark (2008), the agro-food companies 
altogether only reported off-shoring and outsourcing of 86 knowledge-intensive jobs and 949 
unskilled jobs in 2008. The restructuring into global innovation networks is a long process. But 
the agro-food companies do consider the increased internationalisation of R&D. As we will show 
later, those companies specialising within biotech are the most internationalised in innovation 
through exploration; whereas companies with more machinery are mostly internationalised in 
market exploitation. 

The Danish food industry is highly collaborative vertically as well as horizontally (Hansen 2009). 
As we will show later, the industry has a high degree of vertical collaboration upstream and 
downstream in its value chain, i.e. with suppliers and customers. Having core suppliers is 
common in this industry, and is often described as ‘from farm to fork’ integration of production 
(‘Fra jord til bord’). The explanation can be found at the company level: the distribution of the 
size of companies in the INGINEUS survey mirrors the distribution in the agro-food industry in 
Denmark. 74.4% of the response companies were SMEs (i.e. fewer than 250 employees); hence 
they are small companies depending on outward collaborations with others. Although the 
industry consists of a large number of SMEs, these are highly internationalised in terms of 
market. 

 

Table 103: Distribution of companies in the INGINEUS survey 

Number of full-time equivalent employees in the company Response 
(%) 

Fewer than 10 9.3% 

Between 10 and 49 39.5% 

Between 50 and 249 25.6% 

Between 250 and 999 20.9% 

More than 1000 employees 4.7% 
Source: INGINEUS survey 2010 
 

The Danish agro-food companies are generally export oriented. 56.1% of the companies reported 
a significant share of their sales activity abroad and 38% of the companies had their largest 
market outside Denmark (see Table 104). Nine companies reported that they export more than 
80% of their products, 11 companies export between 50% and 79% and the remaining 28 
companies (equivalent to 58%) reported less than 50%. The most important destinations of 
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exports, among those answering ‘an export market’ as their largest market, are shown in Table 
105. 

 

Table 104: Location of the largest market  

Location of the largest market Percent 

Internal to the enterprise 7.1% 

A regional market 14.3% 

Domestic market (Denmark) 40.5% 

An export market 38.1% 
Source: INGINEUS survey 
 

Table 105: Geographical destination of the largest market 

Geographical destination – the largest market Share 

North & South America 13% 

Europe 69% 

Africa 0 

Asia (incl. Japan) and Australia 18% 
Source: INGINEUS survey 

 

Table 105 illustrates the extent to which the Danish agro-food industry is supra-regionally 
embedded in the European context. 69% of the companies exporting have their largest market 
within Europe, with only 31% in destinations in the rest of the world. This does not necessarily 
imply that these companies do not sell beyond Europe, but their main geographical destination of 
export is within Europe. These data, however, show the internationalisation of these companies’ 
markets; hence, they do not indicate their engagement in outsourcing of production and 
innovation collaboration. 

 

Summary 

The Danish agro-food industry has developed into an integrated innovation system based on 
domestically embedded knowledge and networks between many actors, of whom the majority are 
SMEs. The industry is innovative and companies have a relatively high level of engagement in 
collaboration around and investments in R&D. In terms of market, the companies are 
internationalised, but predominantly within Europe. 
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Internationally, the industry has two main types of companies: one which is very specialised, 
with a high level of internationalisation, and one which innovates in Denmark and sells abroad. 
The sectorial innovation system has an international outlook and links to research beyond the 
national innovation system. The level of co-authorship and patenting shows the 
internationalisation of innovation, at least at the overall level. Competitiveness of the agro-food 
industry in Denmark is thought of as strongly related to innovation, and increased research 
intensity leads to a higher degree of internationalisation of the market. Furthermore, the 
formation of clusters in food- and agriculture-related industries enhances collaboration across 
companies, industries, and public and private actors. The companies are embedded in their 
particular value chain and in the overall Danish agro-food innovation system. 

The present nature of the agro-food industry in Denmark is that this is a solid platform, well 
embedded in the national innovation system, with strong linkages within the value chains and 
between industries. 

 

 

6.4 Subject 2: the nature of innovation and technology in the sector 
 

The largest Danish agro-food companies are among the world leaders. Due to the Danish 
innovation system’s framework conditions of being a small, open economy, companies’ 
operations are generally embedded in networks, predominantly at the national level (e.g. 
windmills, agro-food, clean tech and transport) or as clusters with regional (sub-national) 
specialisation, such as Medico-Valley in the Copenhagen area and the Agro Food Science Park in 
Århus. Danish lead firms are characterised by their strong networks within the Danish innovation 
system, upwards as well as downwards in their value chains, and a supportive innovation system. 
However, since the home market is also small, being a successful player in industries driven by 
innovation implies potentially a high level of internationalisation. Those Danish companies that 
have developed into lead firms are now strong international and specialised niche players. 

The main research focus areas for the large companies are within ingredients, enzymes, yeast and 
other biotech-related or IT-related products (one of the large meat producers is engaged in 
development of robotics). However, as  

 

 

Table 106, below, illustrates, new-to-the-world innovation is rather limited in this sector, and 
predominantly happens within product innovation. 
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Table 106: Type and quality of innovation experienced in the Danish agro-food industry 

Experienced innovation in the past three years (2006–2008) 

Innovation type New to the 
world 

New to the 
industry 

New to 
the firm 

None 

New products 13.2% 26.3% 47.4% 26.3% 

New services 9.7% 9.7% 29.0% 61.3% 

New production processes 2.6% 18.4% 60.5% 21.1% 

New logistics, distribution  0 3.1% 31.3% 65.6% 

New supporting activities 0 0 54.5% 45.5% 
Source: INGINEUS survey 

 

In regard to the quality and type of companies’ most recent innovation, 74% of the respondents 
had experienced product innovation; however, only 13.2% of them had introduced ‘new to the 
world’ product innovations within the past three years, whereas 26.3% had introduced products 
‘new to the industry’ and 47.4% ‘new to the company’ innovations in the same period. This result 
supports the assumption that the majority of the Danish agro-food companies engage in 
incremental innovation. Most companies reported that they had introduced new production 
processes. However, only 2.6% of these companies introduced ‘new to the world’ production 
processes, while 18.4% had introduced ‘new to the industry’ and 60.5% ‘new to the firm’ 
innovation. Very few companies had introduced new services and new logistics within the last 
three years. For both types, innovation has been developed within the ‘new to the firm’ category. 

The companies engage in different collaboration constructs when exploring technology (see 
Table 107). Two thirds rely on collaborations with other private companies as their most 
important source of technology. This illustrates the highly networked nature of the sector. One 
explanation for this could be that these companies are often suppliers and customers to each other 
along the different value chains, and that they have a high degree of integration of research along 
their farm-to-fork chains. That leads to one-stop-shops for customers. A current example of 
research along a farm-to-fork chain is the collaboration across five companies in the development 
of ice cream. This network includes suppliers of ingredients for texture and flavour, a dairy 
producer, a producer of machinery for ice cream production and a large ice cream manufacturer. 

 

Table 107: Source of technology 

The most important source of technology for the company  Percent 
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We produce most technological inputs in-house 22.0% 

We buy most of our inputs from other branches of our own MNC 12.2% 

We buy most of our technological inputs from non-MNC firms 31.7% 

We buy most of our inputs from MNCs with which we are not formally connected 34.1% 

We buy most of our inputs from public sector organisations, e.g. research institutes or 
universities 

0 

Source: INGINEUS survey 
 

Regarding the level and types of R&D, there is a need to distinguish between the different types 
of companies in the industry. Companies I and II are engaged in research52 into breakthrough 
innovation within biotech-related segments of the agro-food industry, whereas companies III and 
IV are more ‘traditional’ in their production and predominantly engaged in development53 of 
their products. This distinction is of course something of a caricature, as companies I and II also 
develop and companies III and IV also do some research; however, in the latter case, the research 
is marketing-oriented as their new products are initiated by the markets in which they operate. 
Company IV is co-operatively owned; therefore, it is owned by the farmers who supply the 
produce. Hence, the main activities of Company IV are related to processing and marketing its 
products. This company structure is common in the Danish agro-food sector and has an important 
impact in constraining and facilitating the companies’ global and innovative engagements. 

Knowledge ranges from, at one extreme, being very technical within subjects such as chemistry, 
enzymology, DNA mapping and immune systems. This is related to radical innovation into new 
products. Companies I and II both have two different strings of in-house innovation, of which 
one relates to long-term investments into radical innovation requiring ‘hard-core experts’ 
(Company II). This type of knowledge is, in Companies III and IV, sourced from external 
partners. At the other extreme, knowledge and innovation implies short-term improvements and 
mid-term product development. Hence, it requires application technologies and knowledge about 
the markets. All four companies are engaged in the latter and engage with their customers. For 
this, they need employees/researchers with in-depth knowledge on the differentiated segments of 
the agro-food industry. Often, these people are recruited from within the agro-food industry. 

                                                      
52 Research: Within the development of new products and core research, the companies are interested in accessing 
relevant knowledge actors and environments. This was expressed in the interviews as ‘not all good knowledge and 
innovation come from Denmark’ kinds of arguments. Some companies expressed that they are looking for 
supplementary skills, specialists etc. because they have reorganised their R&D into ‘global operations’ in which 
projects are taken care of by the most specialised in the particular field, often spanning across R&D locations/sites. 
53 Development: Within the agro-food market there is a high degree of diversity, e.g. in tastes, textures, raw 
produce, quality etc. Therefore, companies internationalising their markets need to engage in some development of 
their products to local markets, local raw materials and local conditions. This relates to a market access strategy. All 
the case companies were engaged in development of their products for local markets. 
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While looking at the integration of the four companies in global innovation networks, there is a 
rationale in splitting up how the Danish agro-food companies have developed in regard to the 
following three dimensions: global, innovation and network. In order to create a typology of 
global innovation networks, companies may engage more or less globally (i.e. in Europe or 
worldwide); internationalise more or less innovative activities (exploiting or exploring); and 
connect more or less within an innovation network (i.e. with suppliers and customers along their 
value chain or with highly specialised research centers and companies). See  

 

Table 108 for an illustration of these three dimensions. These will be dealt with in the individual 
case companies below. 

 

Table 108: Extent of Global Innovation Networks  

 Global Innovation Network 

High Worldwide Exploration Beyond the value chain 

Low Denmark/Europe Exploitation Within the value chain 
Source: Chaminade 2010 
 

Summary 

The majority of Danish agro-food companies are not engaged in new-to-the-world innovation. 
The survey companies are generally engaged with incremental innovation. For one third of the 
companies, these innovations are developed in-house or within their group, while two thirds 
innovate in collaboration with others. Hence, the industry is very strongly engaged in networks – 
within the Danish system. 

This industry is open when it comes to accessing and sourcing new technology. As we will see in 
the next section, the more upstream in the value chain specialised large companies are, the more 
active in global innovation networks they will be. Conversely, those companies with market-
oriented innovation strategies are more locally connected with specialised research institutions. 

 

 

6.5 Subject 4: locations and internationalisation 
 

This section looks into the companies’ location and internationalisation strategies of R&D and 
innovation at the company level in order to develop the typology further. 

 

Company I: 
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Knowledge is the main product of this company: delivering solutions to customers based on 
recipes developed by the company – including their products as ingredients. R&D is of high 
priority: 4.3% of turnover is allocated R&D, which is carried out predominantly in five large 
R&D platforms plus some supplementary smaller research units. 870 people work internally 
within R&D, of which more than 60% have a university degree. This company has a strong need 
for specialised knowledge at all levels. The company has a high level of specialisation and often 
recruits from the food sector. These recruitments come from specialised segments of the food 
industry. For research, 10% of R&D spending is placed outside the company, and this is often in 
collaboration with universities. The other type of innovation (development) in the company takes 
place in close collaboration with customers. Food tastes are different around the world and, even 
for the same products, the company needs local varieties; e.g. ingredients vary for different types 
of raw materials or for similar products (for instance, some enzymes may be applicable with 
minor alterations for production of pancakes, chapattis and tortillas). 

The company engages in the off-shoring of R&D for two main reasons: 1) it is cheaper and 2) to 
serve the markets better. Regarding 2), there is some evidence that the global production network 
of this company, as an existing configuration, developed into the global innovation network of 
which the company is a part today. Except from one research site, the R&D centres are placed 
near existing production facilities. The company links to academic institutions at home and 
abroad through different programmes; for example, annual awards for world-class researchers 
and through the website ‘innosearch’, which is an interface for connecting innovation-related 
problems with problem solvers globally. At home, the company plays a very active role in the 
agro-food cluster and has a seat on the board of the Agro-Food Park in Århus. 

 

Company II: 

This company is also a global leader in its field. It is very research-intensive, with an R&D 
spending of 14.3% of the revenue. All the R&D sites are placed in locations with significant sales 
and where the company can identify an interesting and well-performing research environment. 
Today, research centres are located in the US, Japan, Brazil, Denmark, China, Japan, 
Switzerland, India, England and Australia. The company has the understanding that ‘not all good 
innovation can take place in Denmark’. Hence, its competitiveness is seen by the innovation 
managers to be a question of global presence: ‘you look more serious if you have local R&D’ 
(interview). However, so far the company is strongly embedded in the national innovation 
system: ‘We are not moving R&D away from Denmark; approximately half of R&D is located in 
Denmark, and more people are hired every year’ (interview). However, the share of researchers 
being located in Denmark is diminishing. ‘One interesting question here is whether we can find 
all the qualified people we need in the Copenhagen area, which is problematic’; likewise, ‘it is 
easier to attract US personnel to North Carolina than to Denmark. It is difficult to attract 
foreigners to Denmark. High taxes are frightening for most foreigners, and they rarely stay for 
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more than three years’ (as, up to 2011, foreign researchers got tax holidays in Denmark, but this 
was limited to the first three years54). 

For the development of products for new markets, local presence is crucial: ‘sitting in Denmark, 
thinking about what would work for preserving juice from fruits in India may not be the most 
brilliant thing to do,’ and ‘their [South Africa’s] bread is different and has a different look, which 
is important to acknowledge while developing our products’ (interview). Still, the company has 
strong embeddedness in the local environment in Denmark: there is a long tradition for 
biotechnology in Denmark, and many important players along with their major competitors. 

 

Company III: 

This company has been producing the same type of products for centuries and is mainly engaged 
in developing different tasting varieties. The core of the company’s strategy is to keep its growth 
of production and market. R&D focuses on products, production processes, packaging and 
sustainability. One of the core issues is how to keep the products fresh. All R&D activities are 
centred in the headquarters of the company and have recently been reorganised: ‘Our corporate 
R&D focus is no longer linked to the supply chain, but to the marketing process and the end 
customer’ (interview). Products are not changing radically, but a number of alterations and 
incremental changes take place both in the production process – focusing on making the products 
last longer, extending the shelf life – and in marketing (targeting other customer groups, e.g. 
women). 

Company III has strong historical ties with two of the largest universities in Denmark, DTU and 
KU (Life). The company finances seven full-time professors within very specialised research 
areas. In addition to this there are 40 PhDs and post-docs on their pay-list working at the 
company: ‘most of them continue their careers elsewhere – and by that constitute a foundation for 
further research collaboration’ (interview). There is some internationalised research into 
developing the inputs (barley) in different natural environments in collaboration with local 
institutions. 

 

Company IV: 

This company is a dairy company, which is also engaged in R&D into milk-related ingredients 
and nutrition. The R&D activities are predominantly market-oriented. Due to short shelf life and 
market diversity, this company is not engaged globally. However, it has experienced an 
internationalisation within Europe. The company is embedded in the Danish research 
environment as many of the research projects involve public funding and university partners. 
Most knowledge is produced in Denmark. This is explained by the company as: ‘Denmark has a 

                                                      
54 The three-year period has recently been extended to five years of tax reduction for foreign researchers. 
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strong tradition for agro-food’ and ‘Danish research in the agro-food sector is very specialised, as 
knowledge competences at Danish universities are very good, deep and specialised in some 
specific areas’ (interview). Company IV is also engaged in some basic genome research (of 
milk!) for which it collaborates with the whole value chain of dairy research in Denmark, from 
the farmers to the end consumers. 

Company IV sources large parts of its specialised R&D: 10–15% of R&D expenditure is used 
externally, either through co-operation or hands-off sourcing. Co-operation is often carried out in 
medium- to long-term projects with universities, e.g. by industrial PhDs, or short-term 
collaborations on specific projects, or with suppliers. At the international level, collaboration 
happens in relation to very specific R&D activities (IPR always stays in the company): ‘We buy 
this research or knowledge in universities, where we know there are special instruments or 
special knowledge competences’ (interview). Internationalisation of R&D is only used as a 
strategy of moving closer to markets. Consequently, there is considerable down-stream 
collaboration internationally with customers on potential product development. The company 
reports a higher level of collaboration today than 10 years ago. 

 

Summary 

The four companies represent two different types of internationalisation of R&D. Company I and 
Company II are both engaged in off-shoring of innovation as a part of a knowledge-augmenting 
strategy. Companies III and IV are internationalising their markets, not their innovation activities. 
In the Table 109, below, the four case companies are listed. As in Table 108, a capital letter 
indicates a ‘high’ in the three dimensions mentioned above, while a lower-case letter indicates a 
‘low’. 

 

Table 109: Degree of global innovation network in the four case companies 

Level of GIN Global (G/g) Innovation (I/i) Network (N/n) 

Company I  

 

GIN 

5 large R&D platforms 

Europe, US, China 

Future oriented, new to the 
world innovation. 

4.3% of turnover into R&D 

Development: customers 

10% of R&D spending 
outside the company 
(universities) 

Company II 

 

GIN 

R&D projects managed 
globally 

10 R&D locations spanning 
5 continents 

14.3% of turnover into 
R&D 

Biotech 

Collaborations with 
companies in China, 
universities in Bangalore 
(IIT & IIS) 

DK universities  

Company III  

 

Sample collections 
internationally 

Marketing-driven research 

Focus on end-customer 

Collaboration with 
University  
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giN R&D at headquarters in 
Denmark 

A high number of co-
sponsored professors, PhDs 
and post-docs 

Company IV  

 

gi/IN 

6 R&D centres in Europe R&D is predominantly 
market-oriented 

Some research into milk-
genome 

Public research funding 

University partners 

10–15% of R&D budget is 
spent externally 

 

All four companies are strongly embedded in the Danish sectoral innovation system for agro-
food. All four have strong relationships with university partners in Denmark as well as with 
companies in their value chains. Companies I and II also collaborate with universities, among 
other places in the US, India and China. This is in specific, specialised areas (surface-grown 
enzymes, bio-fuel). Consequently, their innovation activities become geographically spread and 
localised into specialised units. Their Danish headquarters operate within all the different areas 
and co-ordinate the process. Two of the companies are engaged in the Agro-Food Science Park: 
Companies I and IV are very active and collaborate with local players in this cluster. For 
example, Company IV is involved with the full-package solution for ice cream, mentioned 
earlier. 

The more high-tech (or biotech), the more global: Companies I and II have strong collaboration 
and established R&D facilities globally. The companies’ networks help companies globalise – 
‘Our Danish university partners and suppliers help in finding potential international partners for 
collaboration’ (Company IV). Meanwhile, none of the companies has reduced its innovation 
activities in Denmark with globalisation, as is also indicated by the two most globally engaged 
companies in the following citations: 

 

‘This is not a process in which some locations are overtaking others in the global game. It is 
a question of being present globally. If a company wants to become a serious supplier or 
partner, it needs to be present. And you look more serious if you have local R&D.’ (Company 
I) 

‘The company needs a mix of brains and competencies from around the world, and it can be 
difficult to attract qualified people to Denmark.’ (Company I) 

‘We believe that the knowledge capital we can get in Denmark generates efficiency and new 
ways of organising our work practices. As long as this comes out of the Danish system, we 
feel embedded here.’ (Company II) 

‘We learn a lot from our networks in Denmark. There are many good partners in our clusters 
in Denmark and at a high international level.’ (Company II) 
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However, their embeddedness is limited by the extent to which they find relevant partners in the 
national innovation system: 

‘The more we engaged with diverse markets, the more we needed local solutions for local 
problems.’ (Company II) 

‘We do not have an urge to collaborate with Danish universities if they are not world-class.’ 
(Company II) 

 

 

6.6 Subject 5: sector embeddedness in GINs 
 

The innovation policy in Denmark is based on establishing industry clusters within strategic 
areas, of which agro-food constitutes one. Regional Innovation centres, such as the Agro-Food 
Park, have funding for supporting entrepreneurs and establishing national innovation network 
facilities. In addition to this, there is a system of technical service institutions offering ‘Approved 
Technological Service’ (GTS, Godkendte Teknologiske Serviceinstitutter) for the companies. 
SMEs receive a financial subsidy for their first-time use of one of the GTS institutes (Christensen 
2008:424). By 2008, the Ministry of Science, Technology and Innovation had established 27 
innovation networks overall, consisting of companies, regional centres for technology, 
universities, and GTS. These networks focus on specific areas such as pharmaceuticals, biotech, 
agriculture, robotics, IT, renewable energy and health (Forsknings- og Innovationsstyrelsen, 
2008). In addition to the formal networks, there are networks formed through strong informal 
institutions. Denmark is a network society, a ‘village economy’ (Maskell, 2004), and the 
innovation policies are also built to support, strengthen and develop existing network structures. 

The institutional framework obviously impacts the collaborative patterns of R&D activities, as 
reported by the companies in the survey (see Table 110). 28.6% of the companies collaborate 
with consultancy companies (such as the GTS) mainly in Denmark. Hence, they are strongly 
embedded in the institutional framework. However, the most frequent partners in collaboration 
on R&D and innovation activities are customers and suppliers, again predominantly in Denmark 
and the rest of Europe. In other words, these companies have a relatively high degree of 
collaboration in innovation and this collaboration takes place within their established value 
chains/production networks (see Figure 5). 
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Table 110: Collaboration in innovation with external partners (type of collaboration actor and location). 

With whom did the 
company collaborate 
on innovation over 
last three years and 
geographical location 
of collaborations %

 c
om

pa
ni

es
 

us
in

g 
th

is
 t

yp
e 

R
eg

io
n 

D
en

m
ar

k 

N
or

th
 

A
m

er
ic

a 

S
ou

th
 

A
m

er
ic

a 

W
es

te
rn

 
E

ur
op

e 

C
en

tr
al

 a
nd

 
E

as
te

rn
 

A
fr

ic
a 

Ja
pa

n 
&

 
A

us
tr

al
ia

 

R
es

t o
f A

si
a 

N
um

be
r 

Customers 42.9 2.0 36.7 2.04 2.04 16.3 4.1 2 2 2 21 

Suppliers 53.1 6.1 32.7 2.04 2.04 18.4 2.0 2 0 2 26 

Competitors 10.2 2.0 4.1 0 0 4.1 0 0 0 0 5 

Consultancy 
companies 

28.6 2.0 24.5 0 0 6.1 2.0 0 0 0 14 

Government 8.2 0 8.2 0 0 0 0 0 0 0 4 

Foreign universities/ 
research labs 

4.1 2.0 2.0 0 0 0 0 0 0 0 2 

Other 2.0 0 2.0 0 0 0 0 0 0 0 1 
Source: INGINEUS survey 2010. 
 
 

Figure 5: Agro-food collaboration and location of innovation over the last three years 
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The level of outsourcing and off-shoring is considerable lower and is happening much more 
within their value chain. Regarding its relationships with customers, Company I expressed the 
following: 

‘often, customers ask us for a solution to their problems. For example, if they want to reduce 
the use of polluting chemicals or reduce the use of energy in producing their food-product, we 
develop a solution that includes ingredients such as enzymes from our company. Sometimes, 
research is carried out in a joint venture with the customer, and then the customer will get the 
exclusive right to use it for a period of time. However, if the quantities are very small, this is 
not an option’ (interview). 

Relatively few companies have off-shored production and innovation activities. Only 10 
companies have off-shored. This was in order to access specialised knowledge in the host 
country. The main reason for those engaged in off-shoring was related to innovation, i.e. the 
availability of specialised knowledge, human resources and knowledge infrastructure (see Figure 
6). 60% of the companies off-shoring stated ‘availability of specialised knowledge, human 
resources and knowledge infrastructure’ as their main location factor, while the rest of the 
companies reported access to markets (20%) and local incentives (20%) as the main reason. 

 

Figure 6: Location factors for off-shoring of production and innovation. 

 
Source: INGINEUS survey 2010. 
 

Availability of knowledge, human resources and host-location knowledge infrastructure are 
relevant factors for off-shoring, which relates to applying products to local markets. In the agro-
food innovation system, one very special feature is that markets have different tastes. Moreover, 
the companies also kept most R&D in-house. One main reason given by the companies is that 
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this is the only way they can protect their intellectual property rights, particularly in the new 
locations. 

According to the typology of GINs above (Table 109) and the definition by Chaminade (2009), 
true GINs need to include locations beyond the Triad, have new-to-the-world innovation and 
involve different actors. This research uncovered the involvement of the case companies in 
various network constructs. Some parts of the industry are particularly related to development 
carried out in their already established global production networks. The more specialised and 
technical knowledge is either generated at their R&D sites or sourced internationally from 
specialist actors. Either way, this is not necessarily connected to previous locations of 
subsidiaries. Company IV engages with international actors, through its Danish network, for 
example to access facilities for testing its products on the human immune system. For this, 
Company IV uses foreign universities as contract research organisations for codified activities. 
Company III has changed its R&D focus from basic research to a more market-oriented 
approach, as expressed by a manager: ‘our corporate R&D focus is no longer linked to the supply 
chain, but to the end-customer.’ In this change, most knowledge activities moved back in-house 
and into the headquarters. Companies I and II are much more embedded in, and reliant on, their 
GINs. 

Company II gave the example of collaboration in research in its development of emulators: 

‘This is about how to bind oil and water in products, and at some point we get down to a 
level where we do pure chemistry. Therefore, we need very specialised people who can work 
at the molecular level. For that, we need highly educated experts who can separate 
molecules from nature and create new raw materials… We need people in biotechnology 
and therefore we collaborate to a high degree with people from universities’ (interview). 

The same company explained its collaboration in development with customers: 

‘This company develops recipes for the customers. The recipe is actually the most difficult 
part to develop. This is done in collaboration with the particular customer. After that 
process, it is just like following a cooking recipe – but with our particular ingredients’ 
(interview). 

Company I explained that Bangalore in India is a very good location, as there are many qualified 
people: ‘IIT and IIS are very prestigious in this area and have world-class research. It is easier to 
tap into these knowledge resources if you have a local presence’ (interview). There are two sets 
of strategies behind the engagement of Company I in foreign universities: head-hunting and 
networking – these are often combined as new employees bring about new local networks. As 
was the case in Company II, Company I also engages in outsourcing for certain codified, very 
technical tasks, for example, complex molecular modeling. 

From the survey (see Table 111 and Table 112), it can also be seen that this sector in general is 
less embedded in GINs than is the case in the large companies constituting the case companies. 
The vast majority of companies in the Danish agro-food industry are not collaborating much, and 
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those that do, collaborate with suppliers. Part of the explanation to this may lie in the difficulties 
companies face in internationalising and communicating beyond borders. 

 

Table 111: Relations abroad. 

Formal and informal relations abroad Formal Informal No 

Customers 9% 9% 82% 

Suppliers 20% 20% 60% 

Competitors 4% 4% 92% 

Consultancy companies 9% 9% 82% 

Public sector 4% 0 96% 

Foreign universities and research labs 0 9% 91% 
Source: INGINEUS survey 2010. 

 

Another explanation could be that a large part of this industry has a low pervasiveness and targets 
relatively local markets. Producing meat, milk and bread products is often a business for a market 
within a relatively close geographical proximity. By contrast, those companies in this industry 
that increasingly engage with biotechnology have products with higher pervasiveness, such as 
enzymes that can apply to a range of products and across locations. These companies are more 
likely to globalise by following their customers, i.e. lead firms in the global food industry. 

 

Summary 

There is a strong sector embeddedness in this sectoral innovation system. Few companies engage 
in true GINs, and those that do are the large biotech-related companies. 

 

 

6.7 Subject 6: co-ordinating and communicating in GINs 
 

It is difficult for the companies to engage internationally. As the national networks appear very 
strong, the embeddedness in the Danish system could be part of an explanation. This is mirrored 
in the survey, in which many companies reported ‘overcoming organisational barriers’, ‘changing 
the current location and related costs’ and ‘managing globally dispersed projects’ as the most 
important barriers to international innovation collaboration (see Table 112). 
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Table 112: Factors representing a challenge or barrier to international innovation collaboration. 

Answer Options Extreme 
barrier 

Serious 
barrier 

Moderat
e barrier 

Small 
barrier 

Not a 
barrier 

Finding relevant new knowledge 0 5 8 5 8 

Overcoming organisational barriers 3 6 9 4 5 

Changing the current location and 
related costs 

1 4 11 3 4 

Managing globally dispersed projects 1 9 7 1 5 

Harmonising tools, processes etc. 0 7 9 3 4 
INGINEUS survey 2010. 

The case companies have developed different ways of dealing with the co-ordination and 
communication in their different types of GINs. Companies I and II, as those mostly engaged in 
GINs, have both developed their own electronic IT system which facilitates communication 
across locations. These contain electronic notebooks and search machines for researchers to be 
able to follow other sites’ research results. Still, both these companies report a limit to 
globalisation: ‘every time we get a new site, communication gets more complicated’ (interview, 
Company I). Company II has gone so far as to close down some of the smaller R&D sites in 
order to maintain a critical mass in researchers at its sites. Along with this strategy, the company 
has established an innovation communication committee to steer radical innovation centrally, as 
stated by a manager: ‘this ensures that we have the same structure and project management across 
research centers’ (interview, Company II). Along with the committee, the company has a search 
machine for identifying people by their competencies. This machine makes it possible to identify 
people across the company within certain specialised areas. Company I has a similar approach: 
‘The company has the intention of becoming global, but not of being everywhere’ (Company I). 

Research projects in Company I are generated across sites. While presenting one of their current 
core research areas a representative of the company stated: ‘This project group consists of 
researchers from the facilities in the US, Japan, Denmark and China – and, to a small extent, 
India. Five geographical sites are simultaneously working on the same assignment. The group has 
the critical mass of people and cultural backgrounds that are seen as necessary for success’ 
(interview, Company I). Part of the strategy behind this type of organising is to engage in the 
markets of future products, as this product does not yet have an established market. One of the 
problems of an international innovation model is company culture. It is indeed difficult for 
Danish companies to export ‘the Scandinavian model’ to other contexts: ‘in India, failure is 
something that cannot be forgiven – but for us, innovation implies constant failures and mistakes. 
What we cannot forgive is having people doing nothing’ (Company I). 

For the two other companies, the strategies are slightly different, as they tend to focus on markets 
for innovation: ‘we know where our core competencies are. We know our expertise and we do 
not need to expand it. Therefore, it is important to link into existing competencies elsewhere’ 
(interview, Company III). 
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6.8 Subject 7: prospective, impact from crisis 
 

Our results show little impact of the current financial crisis. None of the companies intends to 
relocate production or innovation, 14% of the companies are considering increasing innovation, 
while approximately 10% of the companies in the survey are considering reducing innovation 
activities (see Table 113). 

 

Table 113: Companies’ reaction to the global economic crisis 

How has the enterprise reacted to the current global economic 
crisis? 

Response 
Percent 

Few or no changes 75.0% 

Increasing effort at innovation on our part 14.3% 

A serious reduction of innovative activities 10.7% 

Relocation abroad of innovative activities 0 

Relocation of innovative activities to company from abroad 0 
Source: INGINEUS survey 

 

The same picture was found in the case companies, all of which reported increased R&D 
spending. For Companies I and II, this is likely to be situated outside Denmark (interviews). One 
of the companies that is currently not collaborating much (Company IV) explained that ‘the 
future will bring more long-term and dense collaborations rather than the current ad-hoc research 
collaborations’ (interview). All four case companies have positive prospects for the future as their 
business areas are within solutions to emerging problems: food crisis, longer shelf life for 
products, second generation bio-fuel etc. 

 

 

6.9 Subject 8: looking forward, implications for policy 
 

Implications for policy relates to all of the above. Companies expressed a need for more support 
for linking national clusters into international networks. As strong as these networks are in the 
Danish context, they are still difficult to expand at the global level. The perceived risks 
overshadow the benefits for these companies. Moreover, there is a need to generate attractiveness 
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for foreign companies to invest in R&D in Denmark. This is a huge challenge: how to keep the 
position as a ‘hub’ within agro-food. The companies expressed difficulties in attracting foreign 
knowledge workers to Denmark. As was expressed in the cases above, it is a lot easier to attract 
the right people to other locations (e.g. the US, the UK, China, Japan). Moreover, some of the 
companies mentioned that they have difficulties in internationalising their research if this 
research involves public funding, as this is nationally bound to some extent. Table 114 reports the 
different needs for improvements of innovation activities, as posted by companies. 

 

 

Table 114: Companies’ need for improvements for future activities. 

Need for improvement for future 
innovation activities 

Very high 
need 

Moderately 
high need 

Moderatel
y low need 

Very low 
need 

Factor not 
needed 

Practical support from centres for the 
internationalisation of innovation and 
technology transfer 

4% 33% 21% 4% 38% 

More public incentives and economic 
support 

13% 21% 25% 8% 33% 

Better access to international 
research networks 

13% 17% 17% 13% 42% 

Higher skills in the labour force 8% 29% 29% 17% 17% 

More stringent regulations, practice 
and jurisprudence around intellectual 
property rights 

13% 0 21% 8% 58% 

Better and clearer rules regarding 
foreign direct investment and trade 

0 29% 13% 4% 54% 

More open and flexible migration 
policy regulations for employing 
foreign scientists/technicians/experts 

0 13% 8% 13% 67% 

Greater availability of risk capital for 
innovation activities with an 
international dimension 

13% 8% 21% 13% 46% 

Source: INGINEUS survey 2010. 

 

According to the survey results in Table 114, companies in the Danish agro-food innovation 
system call for higher skills in the labour force as the most important area for improvement in 
Denmark. This contrasts with some of the finding earlier in this paper, that Denmark has highly 
qualified human capital within agro-food, but indicates their expectations for the future. 
Innovation is increasingly becoming a determining factor of competitiveness in the sector at the 
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international level; hence, in order to keep up, developing the relevant skills is of major 
importance. 

Two thirds of the companies reported some need for more public incentives and economic and 
practical support from centres for the internationalisation of innovation and technology transfer. 
This indicates that the companies are aware of the need to internationalise innovation; however, 
they are not able to go through this on their own, and they are not able to cover the risks without 
some publicly funded safety net. This is clearly based on the fact that these companies are 
predominantly SMEs with little access to risk capital, and need to cover investments within a 
relatively short time period. 

A majority of the companies reported that they need better access to international networks. The 
means of these companies to get access is often through national research institutions – if not by 
pure luck. Mostly, actors in their networks at home refer companies to relevant partners abroad 
for specialised tasks. Hence, this relates to the internationalisation of research institutions and 
universities. This is crucial for the companies in the innovation system to be able to link into 
innovation networks that are not connected to their previous international networks, such as 
global production networks or suppliers. 

 

Summary 

Currently, innovation policies related to the agro-food industry support national and local clusters 
and networks. This is a very strong asset for the Danish actors in this industry. Meanwhile, there 
is little support into the internationalisation of innovation in the industry. Companies have 
difficulties in accessing capital for innovation activities with an international dimension. Besides, 
some companies expressed a need to develop skills at home. 

 

 

6.10 Conclusions 
 

Agro-food has played a central role in the industrialisation and internationalisation of the Danish 
economy. Denmark was traditionally an agrarian society, which has developed into a more 
knowledge-based economy. Also, the agro-food innovation system developed from the traditional 
agrarian economy. Although this industry engages in research and innovation networks at home, 
these are, for the majority of the companies, limited to national actors. When it comes to market, 
however, the industry is highly internationalised and the majority of the companies, regardless of 
their size, export products predominantly within Europe. This is due to the attributes agro-food 
has on markets, namely local tastes etc., which are more similar within Europe than abroad. 

There is a recent tendency to engage in global innovation networks, at least to some degree, 
among the large-scale companies. Since these predominantly include larger companies, and their 



 
D9.2 Report summarising the implications per industry for EU countries and emerging 
economies. 

 
 

Page 268 of 392 

 

activities are spread primarily within Europe, it is interesting to see whether this is a process that 
will spread into other actors in the Danish agro-food innovation system by centrifugal forces. 
This is the case for the majority of the companies in this industry. 

In addition to this, there are some biotech-related companies that are reorganising their 
innovation activities at the global level. This is partly because of their high level of investments 
in innovation and the relatively small domestic market. These companies are increasingly 
specialised within certain niche products (enzymes, genomes, ingredients) that require 
knowledge-intensive investments. This necessarily links to the need to sell products in a larger 
market. Customers are also a very important factor for location of innovation. For some 
companies, globalisation is determined by their lead customers’ globalisation of their markets 
(e.g. if they are the lead suppliers to companies such as Coca-Cola, Nestlé, Danone). If the 
Danish suppliers of ingredients want to maintain their position as core suppliers, they have to 
follow. 

The drivers of internationalisation of R&D differ: for some products, the driving force is access 
to markets, i.e. exploiting innovation in the international market by smaller alterations in taste 
and texture (development); for others, the driving force relates to accessing knowledge that is not 
readily available to the company – supplementary knowledge in new, specialised locations. The 
result is two different modes of GIN formation in the Danish agro-food industry, according to the 
company type. The large-scale companies with innovation within biotechnology have developed 
into strong players in global innovation networks. These networks include actors from their value 
chains and also actors in research institutions and universities at home as well as abroad. Their 
engagement in these networks has certain spillover into the Danish institutions for food research, 
and the numbers of international publications, and publications with international co-authorship, 
are higher than OECD average. 

Hence, one of the consequences of these large biotech companies’ engagements in new 
configurations of innovation networks beyond the home and region are that other actors, such as 
local universities and consultancy firms, also internationalise their activities. As these institutions 
also collaborate with those companies that are not engaged in global innovation networks – i.e. 
the majority of this industry – there is likely to be some spillover in terms of knowledge. Our 
results also show that these, the least networked, companies are very much aware of the need for 
internationalisation but do not have the investments or courage to engage in these on their own. 
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7.1 Introduction 
 

Food processing is a vital sector in the South African economy. Agriculture contributes about 
R36 billion (in 2007) to the national GDP; primary agriculture contributes 3% whilst the agro- 
processing sector contributes about 7% to GDP. The agri-food complex (inputs, primary 
production, processing) contributes approximately R124 billion to South Africa's GDP and 
employs 451 000 people in the formal sector (DTI, 2010). 

 

 

7.2 Methodology 
 

This report is based on the findings of two surveys. The first is the South African Innovation 
Survey (SAIS) which was conducted in 2005. The second and more recent survey, is the 
INGINEUS survey. In addition to the survey, case studies of three large multinational firms, 
South African Breweries, Danone and Novozymes were prepared. 

A total of 2 627 enterprises were interviewed for the SA Innovation Survey in 2005. The results 
of the survey were extrapolated to the target business population of 31 456 enterprises based on 
the weights of 120 strata (Blankley and Moses, 2005). Of this national sample there were 1 628 
domestic and 10 foreign agrofood processing firms involved in the manufacturing and processing 
of food. If we consider the estimate of 4000 agroprocessing firms as the population, the SAIS 
surveyed approximately 41% of the population. 

The second set of results discussed in this report are based on the on the INGINEUS 
Agroprocessing sector survey which was conducted in South Africa early in 2010. The SA agro 
survey contributed 83 responses to the 1215 responses collected in the total INGINEUS survey 
which covered 3 sectors (Automotive, Agro processing and ICT). The sample was dominated by 
ICT firms, with the largest numbers of firm responses coming from the ICT sectors of India and 
China. 
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The SA survey was conducted in the agroprocessing sector which included the subsectors as 
outlined in figure 1 below. 

Figure 1: Description of agro processing sub sectors covered by the INGINEUS survey 

101 Processing and preserving of meat and production of meat products 

102 Processing and preserving of fish, crustaceans and molluscs 

103 Processing and preserving of fruit and vegetables 

104 Manufacture of vegetable and animal oils and fats 

105 Manufacture of dairy products 

106 Manufacture of grain mill products, starches and starch products 

107 Manufacture of bakery and farinaceous products 

108 Manufacture of other food products 

109 Manufacture of prepared animal feeds 

 

The project was run as follows: 

• Databases were identified 

• An online survey tool was set up with an e-mail link facility.  

• Each contact (minus repetitions) on the database was called, given a description of the 
survey and its relevance and asked to participate. 

• The persons contacted who agreed to participate were then sent the survey link 
electronically. 

• Those contacts who agreed to participate but who failed to submit their survey responses 
were contacted again two weeks later. If they failed to respond to this reminder a final 
reminder was sent again 2 weeks later. 

The Experian database had not been updated therefore many of the contacts were redundant. 
From the 1096 firms listed only 325 were contactable and agreed to have the survey mailed to 
them. 

In order to raise the sample size several other sources were used to construct an additional 
composite database in order to raise the number of respondents. A further 24 responses were 
elicited with this approach. The paragraph below outlines phased approach used to to elicit the 
83 responses which make up our sample. 

Phased survey approach 

Phase 1: The first database procured was the Experian database. Experian is a global 
information services company; they provide data and analytical tools to clients in more than 90 
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countries. They assist businesses in managing credit risk, preventing fraud, with target marketing 
offers and with automated decision making. They also help individuals to check their credit 
report and credit score as well as protect against identity theft. 

This database consisted of 1096 firms, the distribution in terms of the sizes of the firms is 
contained in figure 2 below. The figure also shows this distribution as compared with the SARS 
database which is representative of the population of firms in the agro sector. The Experian 
database is skewed towards larger firm sizes when compared against the population of 
agroprocessing firms. 

Phase 2: Absolute value of responses was deemed too low therefore a database was constructed 
using several other data sources. 

Phase 3: In the constructed database all repeats from the previous database were excluded. The 
decision was also taken to eliminate all resellers of agro-processed products. 

Phase 4: 172 additional firms were called and contacts made which gave permission for the 
survey to be sent to them. This garnered 24 additional responses bringing the total number of 
responses for the phased approach to 83 from 497 surveys sent out. 

The response rate for the Agroprocessing INGINEUS survey was 16,7%. 

 

Table 115: Experian database size of firms by employee number 

Number of 
Employees 

Experian 
Employees 

Experian % of 
Companies (out of 
1096) 

SARS Employees SARS %of 
Companies (out of 
8506) 

0 14 1,28 3842 45,17 

Fewer than 10 162 14,78 2538 29,84 

10-49 490 44,71 1543 18,14 

50-249 309 28,19 443 5,21 

250-999 94 8,58 89 1,05 

1000-2999 14 1,28 29 0,34 

3000-5999 6 0,55 9 0,11 

More than 6000 7 0,64 13 0,15 

Total Companies 1096 100 8506 100 

 

Table 116: Databases used and responses received from each 

Database Sent Responded 

Experian 325 59 
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W. Cape 63 7 

Tradepage 6 2 

Search ZA Directory 17 5 

Go Organics 25 8 

Foodworld Directory.com 61 2 

Total 497 83 

Response rate 17%   

 

 

7.3 Subject 1: The present nature of sector activities in your country 
 

Due in part to its history, we find that in the formal economy of South Africa, the agro sector is 
dominated by large scale commercial producers who feed raw material into the agroprocessing 
industry. When apartheid ended in 1994, decades of discriminatory legislation had left 87 
percent of South Africa's farm land in the hands of its 13 percent white population. This resulted 
in a consolidation of the agro industry. An informal farming sector does exist with indigenous 
forms of innovation taking place. This however happens on a very small scale with little 
economic impact. 

Food processing is a vital sector in the South African economy. Agriculture contributes about 
R36 billion (in 2007) to the national GDP; primary agriculture contributes 3% whilst the agro- 
processing sector contributes about 7% to GDP. The agri-food complex (inputs, primary 
production, processing) contributes approximately R124 billion to South Africa's GDP and 
employs 451 000 people in the formal sector (DTI, 2010). 

In order to put the size of the industry into context, we can compare it to Malaysia. The agri 
sector located in Gauteng is similar in size to the food processing industry in the whole of 
Malaysia. There are approximately 4 000 food processing companies currently operating in 
South Africa, of which roughly half are based in Gauteng. These companies employ around 50 
000 of the estimated 183 000 people working in the sector. Table 117 below lists some of the 
large agroprocessing firms located in Gauteng province (DTI, 2010). 

The competitive trade areas which are being explored nationally include: organics, essential oils, 
packaging, floriculture, trade in medicinal plants, natural remedies and health foods. Since these 
areas are classified as ’competitive’, and for ’trade’ we can expect for innovative activities to be 
present in the development of these products and for global best practice knowledge to flow into 
this particular section of the industry. 

Global best practice also finds its way into the agroprocessing industry though large 
agroprocessing multinationals.The table below lists some of the large foreign owned 
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agroprocessing firms operating in South Africa. All of the companies listed below have 
subsidiaries across the globe and act as conduits for information exchange across these multiple 
locations. 

 

Table 117: List of large agroprocessing firms in SA 

Company Country Industries 

Unilever Netherlands Processed foods 

Coca-Cola USA Beverages 

Parmalat Italy Dairy, beverages 

Nestlé Switzerland Processed foods 

Danone France Dairy 

Kellogg USA Cereals, processed foods 

HJ Heinz USA Processed foods 

Pillsbury USA Beverages 

Virgin Cola UK Beverages 

Cadbury-Schweppes UK Processed foods, beverages 

Minute Maid US Beverages 

McCain Foods Canada Processed foods 

Dole USA Fruit and vegetables 

Del Monte USA Fruit and vegetables 

Catmark France Fruit and vegetables 

South African Breweries UK Beverages 

Bulmers UK Beverages 
Source: http://www.dti.gov.za/publications/agroprocessing.htm#overview 
 

The Agro processing sector is a diverse industry which involves multiple value chains. Because 
the growing of crops is a climate and a geographically dependant activity, we find that the 
agroprocessing industry has an attachment to physical locations. Produce harvested must be 
transported from these geographies into markets where they can be consumed, processed or 
exported into international markets.  

A further critical consideration in the agroprocessing industry involves the perishability of the 
product. In order to prevent the produce from perishing it must be transported and sold quickly 
or processed to give the produce longevity. Because perishability is an issue it becomes 
important to locate the plant and process as close as possible to the supply of the raw produce. 
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The passages above highlight that the agroprocessing industry is heavily tied to the physical. 
Processing often involves capital expenditure on property, plant and equipment. 

Another consideration when studying innovation activities in the agroprocessing sectoris that 
food products must also conform to many regulatory and legislative requirements because of the 
potential health impacts of ingestable goods. This means that the agrofood processing industry is 
governed more strictly than the other sectors studied (Auto and ICT). Innovators must take into 
account legislators. This makes it important that the firm develops a greater awareness of and 
collaboration with institutions in order for innovation to be shaped by the demands of 
institutions. 

Stringent rules and quality control checks exist around produce exported into international 
markets. One of the largest of these export markets is Western Europe. Standards set in the EU 
have a significant impact on driving innovation in the agro sector to meet these international 
standards. 

Multinationals in this sector place great emphasis on the protection of their brand demanding 
consistency in their supply and often having strict guidelines around composition. Meeting these 
demands and the competition amongst producers to be the supplier of choice for these lucrative 
MNC contracts is also a driver of innovation in this sector. Using the Pavitt typology (1984) a 
pattern of large scale producers and specialised suppliers dominates the landscape. 

Danish multinational, Novozymes, is one such supplier of specialised goods which are enzymes, 
for use in multiple agroprocessing formulations and processes. R&D for Novozymes is however 
not carried out in South Africa. Some innovation does happen in Johannesburg, this is largely to 
localise the offerings for users in SA where for example the quality of flour used in the baking 
process is different. Temperature considerations may also require the adjustment of product to 
withstatd the higher temperatures of African summers. Novozymes conduct their R&D in India, 
China, Denmark and the USA. The Johannesburg office is largely focussed on sales into SA and 
Sub Saharan Africa. 

The paragraphs above allow us to make some comparisons between the sectors covered in this 
study. Agroprocessing differs from the ICT industry where the tradeable good is often virtual. 
ICT is able to operate very loosely from institutions like ’regime 2’ which are not networked into 
or dependant on the local context (described in depth in the ICT report). The physicality of the 
agroprocessing sector and the strict compliance with institutions and their regulation mean that 
this ’regime 2’ type of arrangement is far less likely in the agro sector. The automotive industry 
is also tied to tangible goods such as car parts, here however the issue of perishability is of no 
concern. 

For the reasons described above we observe that the bulk of innovation in the sector can be 
divided roughly into two main areas: 1.logistical and transport and 2. preserving and processing. 

To understand how much innovation happens we can examine the results of the SAIS (2005). A 
breakdown of the SAIS agroprocessing firms into innovative and non-innovative firms shows 
that there are about 434 domestic innovative agroprocessing firms (27%). This is less than the 



 
D9.2 Report summarising the implications per industry for EU countries and emerging 
economies. 

 
 

Page 276 of 392 

 

national average of 50% of domestic firms from across all sectors. All 10 foreign firms surveyed 
were shown to be innovative ( 

Table 118). 
Table 119 shows the INGINEUS (2010) survey results where 44% of firms confirmed R&D 
activity. As explained in the methodology section, the INGINEUS database was populated by a 
higher number of large firms than found in the population of agroprocessing firms in the country; 
this may in part explain the higher percentage of firms confirming R&D activity. 

 

Table 118: Innovative and non-innovative agro food processing firms 

 Innovative Non-innovative Total 

Domestic 434 1 194 1 628 

Foreign 10 0 10 
Source: SAIS (2005) 

 

Table 119: INGINEUS responses R&D activity 
 Percentage of total 

responses 
Number of firms 

Yes 44.3% 27 

No 55.7% 34 

Source: INGINEUS (2010) 
 

Whether or not a firm is standalone or part of a larger group will impact the networks and 
information sharing which the firm can tap into in order to innovate. SAIS (2005) showed about 
30% of the domestic innovative firms reported themselves to be part of a larger group whereas 
all of the foreign firms were part of a larger group. Of the 63 firms which answered the 
INGINEUS questionnaire (Table 121), 77. 8% were standalone, 22.2% were MNC subsidiaries 
but none were MNC headquarters. 

 

Table 120: Part of a larger group 

 Yes No 

Domestic 129 (30%) 305 (70%) 

Foreign 10 (100%) 0 
Source: SAIS (2005) 
 

Table 121: INGINEUS organisational structure of firms 
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A standalone company? 77.8% 49 

A subsidiary of a MNC? 22.2% 14 

The headquarters of a MNC? 0.0% 0 
Source: INGINEUS (2010) 

 

In terms of size, measured by the number of employees INGINEUS (2010) results showed that: 

- 17.5% of the firm responses came from very large firms with over 1000 employees; 

- the sample was dominated by firms with between 10 to 49 employees (18 firms making up 
28% of the sample). 

 

Table 122: Size of INGINEUS firms 

Fewer than 10 FTE employees 12.7% 8 

10 to 49 employees 28.6% 18 

50 to 249 employees 20.6% 13 

250 to 999 employees 20.6% 13 

1000 or more employees 17.5% 11 

Source: INGINEUS (2010) 
 
Figure 2: Comparison of firm size between Denmark and South Africa 

 
Source: INGINEUS (2010) 
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The agrofood processing sector turnover was about R41 billion in 2004. This represents about 
4.1% of the total turnover of the firms in the SAIS survey. Innovative agrofood processing firms 
alone contributed over 3.05% towards the total turnover while non-innovative agrofood 
processing firms contributed about 3.6%. The total turnover of both domestic and foreign 
agrofood processing firms is presented in Table 123 below. 

 

Table 123: Turnover of firms in the agroprocessing (R Millions) 

 Domestic Foreign 

Non-innovative R12 227 R0 

Innovative R29 668 R5 298 
Source: SAIS (2005) 
 

Agrofood processing firms spent about 1% of their turnover on innovation activities. About R 
410 million was spent on internal R&D, external R&D, acquisition of machinery and acquisition 
of knowledge. 

 

Table 124: Agroprocessing expenditure on R&D (R Millions) 

 Internal External Machine Knowledge Total 

Domestic R 105 R 4 R 246 R 22 R 377 

Foreign R 16 R 0.41 R 16 R 0.31 R 32 

Total R 121 R 4 R 262 R 22 R 410 
Source: SAIS (2005) 

 

Earlier in this section the importance of export markets in innovation activity was explained. The 
high international standards which firms must comply with in order to access foreign markets 
drives firms to innovate to meet these expectations. It is therefore important to note that the 
majority of firms surveyed in INGINEUS (2010) or 71% (44) had no sales activity abroad whilst 
29% of firms had sales activity abroad. 

If we look at Table 125 below, only 22.2% of the INGINEUS firms surveyed sold into export 
markets. Most firms (77%) sold within South Africa’s borders. The INGINEUS results are 
corroborated by the SAIS results ( 

Table 126 below), here 75% of firms sell within SA with 21% of firms selling into export 
markets. 

For the INGINEUS firms the 3 most important destinations in terms of sales (Table 127 below) 
were in order, Western Europe, Africa and Central and Eastern Europe. SAIS shows Africa and 
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Europe as the biggest export destinations. Understanding the level of international engagement is 
an important precursor to the establishment of GINS. 

 

Table 125: Agro enterprises market 

Internal to your enterprise 0.0% 0 

A regional market (local region in your country) 19.0% 12 

Domestic market (rest of your country) 58.7% 37 

An export market 22.2% 14 
Source: INGINEUS (2010) 
 
Table 126: Participation in markets: innovative firms 

Market Number of firms Percentage 

South Africa (Provinces) 133 0,3 

South Africa (National) 199 0,45 

Rest of Africa 31 0,07 

Europe 21 0,05 

United states 10 0,02 

Asia 12 0,03 

Other countries 17 0,04 
Source: SAIS (2005) 

 

Table 127: INGINEUS survey important export markets 

North America 32.0% 8 

South America 12.0% 3 

Western Europe 52.0% 13 

Central and Eastern Europe 36.0% 9 

Africa 44.0% 11 

Japan & Australasia 8.0% 2 

Rest of Asia 16.0% 4 

Rest of the world (developing) 20.0% 5 

Source: SAIS (2005) 



 
D9.2 Report summarising the implications per industry for EU countries and emerging 
economies. 

 
 

Page 280 of 392 

 

 

 

 

Summary 

In terms of numbers the majority of firms in the agroprocessing sector tend to be smaller 
standalone firms with a national or domestic focus. In terms of turnover/revenue however we 
find that large scale producers dominate the industry. Of the firms with export markets we note 
that Western Europe is the most popular destination for South African produce. There are larger 
firms captured in the data, 22% of the INGINEUS sample were subsidiaries of multinationals, 
17% of the firms were over 1000 employees and 21% of firms had between 250 and 999 
employees. The SAIS (2005) survey shows us that foreign firms (MNC subsidiaries) tend to be 
innovative with all the foreign firms in their survey falling into the innovative group. The 
overwhelming majority or 73% of the domestically focused firms were non innovative. 
Therefore the size and international focus of the firm will likely have important implications for 
GIN formation. 

 

 

7.4 Subject 2: the nature of innovation in the sector 
 

The Agro processing sector is a diverse industry which involves multiple value chains and 
multiple market types, we can therefore expect to find innovation in a range of places along this 
value chain. At each stage of the value chain and depending on the destination of the product, we 
find differing drivers for innovation and therefore different types of innovation occuring. The 
four by four model below captures the possibilities for a firm’s activities in the agroprocessing 
sector. Innovation in each quadrant is influenced more strongly by certain factors and less by 
others. 

International market and processed product: All produce which is exported will be subject to 
rigorous controls on quality, safety and health. International markets are lucrative markets for the 
firm and firms are therfore driven to raise their standards and innovate toward achieving these 
international standards. 

As this is a manufacturing heavy process, innovation on equipment occurs which is largely 
incremental and rarely ’new to the world’. These manufactured goods must however compete in 
a global arena. The South African wine industry is an example of an agroprocessing industry 
which has managed to compete in more developed international markets like the EU. 

Products going to the EU would have to match or supercede the quality, taste and experience of 
products manufactured in these international markets. This places importance on the ’recipe’ or 
ingredients and marketing strategy used. Innovation can therefore be seen in the development of 
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flavourings, nutrition and increasing the natural content of products especially in markets where 
health is valued such as the EU. 

South African firms find it difficult to export processed product into the EU which protects its 
markets with tariffs and trade barriers. As SA’s trading links with China grow we expect to see 
pioneering SA firms entering this market as Chinese food production increasingly fails to meet 
the local demand which sees China importing food from global destinations. 

International market & fresh product: This group of firms are driven by similar 
considerations as mentioned above due to the standards of the international markets they export 
to. We see far more activity in this quadrant however as South African fresh produce is valued 
internationally for its variety and its seasonal difference with northern markets which require 
fresh produce during the long winter months. 

Innovation here involves the preservation of the fresh produce with preservative coatings which 
delay ripening, very precise and controlled storage facilities and well structured cold chain 
logistics and transport. 

 

Figure 3 

 Local International 

P
ro
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ed
 

Canned goods, beverages 

Dairies e.g. Clover, Danone 

Manufactured products: Capital/machine intensive 

Innovation more incremental on plant processes 

However also innovation in: 

- biochem for e.g. flavour, capturing vitamins or 
fortifying, preserving, packaging 

- Products incl. cereals, packet soups, health bars, 
yoghurts etc 

 

Most demanding market 

International institutions require: 

- very high health and safety 

- exacting standards 

- perfect quality 

F
re

sh
 

 

Fresh fruit 

Demand side-desire for fresh produce by consumers 
stimulates innovation 

Good logistics and transport capability necessary to 
deliver fresh produce successfully 

e.g. Sudays River, Delmonte 

Export fruit to EU chains like Tesco’s therefore we see 
strong institutional effects on exacting standards 
encourage innovation in: 

- quality of fruit, 

- in the preserving process 

- storage/ transport (so it lasts the journey) 
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Local fresh produce: This is the least demanding market but also carries the lowest returns. 
Consumers’ demand for fresh produce necessitates the development of a good distribution 
network, logistics and transport capability. 

Local processed market: This is a relatively competitive sector in South Africa with global 
firms like Nestle, Coca- Cola and Unilever competing with each other and with large local firms 
such as Tiger Brands. As this is a processed product which is manufacturing intensive we expect 
to see innovation in the machinery and manufacturing process which are largely incremental. 

Competition amongst brands for retail buyers involves the goods novelty, taste and the marketing 
strategy of the firm. A large amount of ’product innovation’ occurs in this space locally. There 
are certain factors inherent in the nature of the agroprocesing industry which drive the innovation 
activity. 

One of the most important factors is that the growing of crops is a climate and a geographically 
dependant activity, we find that the agroprocessing industry is ’attached’ to physical locations 
because of this. Produce harvested must be transported from these geographies into markets 
where they can be consumed, processed or exported into international markets. 

A further critical consideration in the agroprocessing industry involves the perishability of the 
product. In order to prevent the produce from perishing it must be transported and sold quickly 
or processed to give the produce longevity. Sophisticated cold chains, supply chains, fleet 
management and transport logistics are examples of the areas firms must build competencies in. 
South African chain store Woolworths partly built its competitive advantage with an innovative 
cold chain design which ensures that their produce is always fresh. Because perishability is an 
issue it becomes important to locate the plant and process as close as possible to the supply of the 
raw produce. and Innovation activity can also be expected to involve processes which prolong 
the life of the produce. 

The above factors highlight that the agroprocessing industry is bound to the physical in terms of 
geography, produce and the type of bulky manufacturing equipment the sector requires. Barriers 
to entry are significant with processing often involving high capital expenditure on property, 
plant and equipment.  

For the reasons described above we observe that a large part of innovation in the sector can be 
divided roughly into two main areas: 

• logistical and transport 

• preserving and processing. 

Table 128 below shows the results of Q6 which asks firms if they have innovated in the past 
three years (2006 to 2008). The results show that a large number of responses, 82, were recorded 
for the ’New or significantly improved methods of manufacturing or producing’, ’New or 
significantly improved logistics, distribution or delivery methods for your inputs, goods and 
services’ and ’New or significantly improved supporting activities for your processes’. Even 
though a large number of innovations were recorded in total, most innovations fell into the “new 
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to the firm” category while the “new to the world” category attracted the least number of 
responses. 

The table below on responses to Q6 also shows a significant number of responses for innovation 
in ’New products’. This may be explained by the highly competitive food retail sector where 
customers are faced with multiple brands and choices of for example cereal, peanut butter and 
chocolate. Brands often introduce new products to sway customers’ brand preference and capture 
a greater market share. This stiff competition forces firms to continuously innovate around new 
products. 

SAIS (2005) data confirms the INGINEUS findings around new products. An estimated 70% of 
domestic innovative firms in the agrofood processing sector have introduced new or improved 
goods; this is compared to about 80% of the foreign innovative firms that introduced new or 
improved goods. On the other hand, very few domestic firms, about 9%, introduced new or 
improved processes compared to 100% of foreign firms. 

 

Table 128: Innovation activities (SAIS 2005) 

 New or improved goods New or improved process 

 Domestic Foreign Domestic Foreign 

Number of firms that introduced 
new product/processes 

303 8 37 10 

Innovative firms in 
agroprocessing 

434 10 434 10 

Percentage of innovative 
agrofood processing firms that 
introduced new 
products/processes 

0,7 0,8 0,09 1 

Source: SAIS (2005) 

 

In addition to new products, brands, especially multinational brands in this sector, place great 
emphasis on the protection of their brand reputation demanding consistency in their supply and 
often have strict guidelines around composition. Meeting these demands and the competition 
amongst producers to be the supplier of choice for these lucrative MNC contracts is also a driver 
of innovation in this sector. Using the Pavitt typology (1984) we see a pattern of large scale 
producers and specialised suppliers dominating the landscape. 

Danish multinational, Novozymes, is one such supplier of specialised goods, to be more specific, 
enzymes, for use in multiple agroprocessing formulations and processes. R&D for Novozymes is 
however not carried out in South Africa. Some innovation does take place in Johannesburg, this 
is largely to localise the offerings for African markets, where for example the quality of flour 
used in the baking process is of a different quality. Temperature considerations may also require 
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the adjustment of product to withstand the higher temperatures of African summers. Novozymes 
conduct their R&D in India, China, Denmark and the USA. The Johannesburg office is largely 
focussed on sales into SA and Sub Saharan Africa. 

Another important consideration when studying innovation activities in the agroprocessing sector 
is that food products must conform to many regulatory and legislative requirements because of 
the potential public health impacts of ingestable goods. This means that the agrofood processing 
industry is governed more strictly than the other sectors studied (Auto and ICT). Innovators must 
take into account legislators. This makes it important that the firm develops a greater awareness 
of and collaboration with institutions in order for innovation to be shaped by the demands of 
institutions. This means that firms need to build strong local networks and exchange information 
with governing bodies. The product in agroprocessing is seen by the consumer and many firms 
are in the public eye. This forces firms to be cautious in their operations as damage from a public 
relations point of view could have a very negative impact on the brand. This may be a factor in 
the level of innovation activity in this sector as compared to ICT and Auto. 

Stringent rules and quality control checks exist around produce exported into international 
markets. One of the largest of these export markets is Western Europe. Standards set in the EU 
have a significant impact on driving innovation in the agro sector to meet these international 
standards. 

The paragraphs above allow us to make some comparisons between the sectors covered in this 
study. Agroprocessing differs from the ICT industry where the tradeable good is often virtual. 
ICT is able to operate very loosely from institutions like ’regime 2’ which are not networked into 
or dependant on the local context (described in depth in the ICT report). The physicality of the 
agroprocessing sector and the strict compliance with institutions and their regulation mean that 
this ’regime 2’ type of arrangement is far less likely in the agro sector. The automotive industry 
is also tied to tangible goods such as car parts, here however the issue of perishability is of no 
concern. 

 

Table 129: Innovation activity (INGINEUS Q6) 

 New to the 
world 

New to the 
industry 

New to the 
firm 

None 
Response 

Count 

New products 15.0% (9) 41.7% (25) 53.3% (32) 15.0% (9) 60 

New services 2.0% (1) 16.0% (8) 50.0% (25) 40.0% (20) 50 

New or significantly 
improved methods of 
manufacturing or producing 

7.0% (4) 26.3% (15) 64.9% (37) 21.1% (12) 57 
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New or significantly 
improved logistics, 
distribution or delivery 
methods for your inputs, 
goods and services 

3.8% (2) 17.0% (9) 64.2% (34) 30.2% (16) 53 

New or significantly 
improved supporting 
activities for your processes 
(e.g. purchasing, accounting, 
maintenance systems etc.) 

5.5% (3) 9.1% (5) 70.9% (39) 25.5% (14) 55 

 

In the INGINEUS survey 40% of firms produced their technological inputs in- house; this 
appears to be the most common form of knowledge sourcing. 

 

Table 130: Sources of knowledge (INGINEUS, 2010) 

We produce most technological inputs in-house 40.0% 22 

We buy most of our inputs from other branches of our own MNC 10.9% 6 

We buy most of our technological inputs from non-MNC firms 18.2% 10 

We buy most of our inputs from MNCs with which we are not formally 
connected 

16.4% 9 

We buy most of our inputs from public-sector organizations, e.g. 
research institutes, universities etc. 

14.5% 8 

 

Summary 

Innovation in the agroprocessing industry is partly demand driven from 1) multinationals with 
strict requirements necessary to promote and protect their brand; 2) from legislators; from export 
markets such as the EU with comprehensive sets of standards which suppliers must conform to. 

Innovation is also driven by the inherent nature of the product, which is its perishability. A large 
amount of innovation is concerned with either extending the sellable life of the product or with 
the distribution and logistics of transporting the goods to market before they become unusable. 

This sector is also characterised by overlaps of technology development from other sectors. 
Increasingly the agro sector adopts technologies to make processes more efficient and to raise 
quality standards. The biotechnology industry is an area where we note multiple overlapping 
innovations and technologies assimilated to make possible this sophisticated and complex area of 
innovation. 
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7.5 Subject 3: the nature of knowledge 
 

The agro sector has three distinct groupings of firms. 

Group 1: This group includes the low skill, labour intensive sections of the industry which are 
largely traditional, hierarchical and often family owned. Examples include commercial farming 
activities which flow into less technologically sophisticated processes such as canning and 
juicing. Little opportunity for GIN formation is found here. 

Group 2: The second grouping of firms in this sector are technologically advanced, large , and 
are responsible for a substantial part of the turnover in the agroprocessing sector. They often 
have a head office in an urban centre and multiple plants in different areas of the country to gain 
proximity to supplies of inputs. These firms often have large manufacturing capacity which they 
utilise to produce high volumes of branded goods which they sell to the end consumer through 
retail chains, ’mom and pop’ stores and ’spaza’s in the informal sector. 

To make themselves more efficient, competitive and safe, these firms buy or build in house 
technologies. Often technologies are borrowed from other sectors and incorporated into the 
agroprocessing value chain. Examples are the advanced IT systems which certain dairies use to 
monitor and manage the dairy cows’ health and milk production. 

Global giants such as Nestle and Pepsico (Frito-Lay) have well developed inhouse R&D but also 
buy technology and the R&D outputs of other large multinationals such as BASF and 
Novozymes. The latter companies specialise in additives and complex molecules of active 
ingredients, such as a range of enzymes, nutritional complexes and preservatives to prolong the 
life or add flavour to the end product. The group of foreign multinationals do not have any of 
their main R&D sites located in the country. A shortage of engineers and biochemists, the high 
cost of labour and a small market disqualified SA. 

An example of this type of relationship is Novozymes, who work closely with their clients such 
as Nestle and SAB in order meet the changing requirements of these multinationals. The 
INGINEUS data shows this type of client collaboration to be the most common form of 
collaboration in the survey (see figure 3 below). 

Novozymes, despite having a strategy of expansion into the larger markets of Africa, did not see 
R&D ever moving from the main centres in the USA, Denmark, China and India. Strong 
communication channels were maintained with the head office in Denmark and employees 
regularly travelled between Denmark, South Africa and into other African states such as Nigeria. 
Research on the market needs in Africa were fed back to head office where R&D to meet those 
needs is undertaken. The SA office in Johannesburg employs two bio technicians in the small 
onsite laboratory. Novozymes have streamlined finance and IT operations to sites in India which 
manage these functions for subsidiaries across the globe through the web and e-mail. This was 
done to take advantage of the IT expertise and lower cost of IT specialists in India. 
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Large local firms such as dairy giant Clover, have R&D and manufacturing capacity locally. 
Clover partnered with Danone for several years before the joint agreement lapsed. Clover having 
expertise on local conditions, supply chains and a massive distribution footprint were ideal 
partners for Danone, relative newcomers on the local market. Danone in turn brought its 
significant R&D knowledge into the reciprocal arrangement. Thus knowledge sharing between 
local firm Clover and multinational Danone took place. Interestingly, Danone does have a strong 
laboratory team innovating on site at its Johannesburg plant. Our interviewee at Danone said that 
the local lab had produced formulations for specific yoghurts which had been rolled out globally. 
Thus there is evidence of locally developed knowledge entering global knowledge chains. The 
very sophisticated dairy products were not produced locally as the market was deemed to small 
to warrant the costly production process. 

When Pepsico entered South Africa, with an eye on the snack food potential in the market, they 
opted to buy the largest local potatoe chip producer called ’Simba’. Foreign multinationals are 
able to tap into the knowledge of local firms and vice versa, through JV’s and/or by acquiring the 
local firm. 

Group 3: The third group are smaller, niche firms. These may be technologically sophisticated 
biotech type operations, or producers of poor quality product such as biscuits for the lower end 
of the market or developers of ’boutique’ organic style products. The higher tech firms in this 
group are the firms we are interested in as they often supply IP into larger firms. The results for 
the INGINEUS survey are illustrated in figure 3 below, they show that most collaborations occur 
domestically with clients and suppliers. These collaborators may be small, as described above or 
large like Novozymes or BASF. 

In addition Table 130 (sources of knowledge) shows that 40% of firms source technology 
inhouse. However the second largest set of responses at 18% answered ’We buy most of our 
technological inputs from non-MNC firms’, this supports the idea that smaller firms supply IP 
into larger firms. When this occurs with a multinational, the knowledge is carried globally by the 
MNC network. The greatest potential for GIN formation lies at the intersection between the third 
group of smaller, specialised suppliers collaborating with or supplying to large companies with a 
global footprint. 
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Figure 4: Firm collaborations 

 
Source: INGINEUS (2010) 

 

 

Table 131: South Africa counts for INGINEUS collaborations in geographical locations 
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Clients 17 22 2 0 5 5 7 5 3 

Suppliers 19 20 4 6 11 7 6 3 9 

Competitors 7 12 2 2 2 2 2 0 1 

Consultancy 
companies 

9 16 2 0 6 4 1 2 0 

Government 7 11 1 0 1 1 2 1 1 

Universities/ 
institutes/labs 17 21 4 1 9 1 1 5 3 

Other 2 2 3 1 3 2 0 0 2 
Source: INGINEUS (2010) 
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Once again we examine the SAIS (2005) data, this showed about 2% of the domestic firms 
cooperated with universities in South Africa, Asia and other countries, way below the 16% 
national average. This means that firms in agroprocessing sector, when compared with other 
sectors, had far lower collaborations with universities. The highest cooperation is between firms 
and their clients and customers, with about 6% of firms indicating such cooperation. Only data 
for innovative firms are were available for this analysis. The trends suggested by the SAIS 
(2005) data was that agro-processing domestic firms cooperate less on innovation activities than 
the national average. 

 

 

7.6 Subject 4: locations and internationalization 
 

South Africa is a dual economy with a developed, first world sector operating alongside an 
underdeveloped and informal sector. The developed side of South Africa and specifically of 
Gauteng is used as a port of entry into the larger and largely untapped markets in Africa. The 
number of firms and MNC’s clustered in Gauteng (Johannesburg and surrounds) is testament to 
the value which this location holds. Locating themselves in Gauteng is the first step in the 
internationalisation strategy of many firms’ into Sub Saharan Africa. 

SAB are firmly established in SA and across several other African states and were often quite 
innovative and pioneering in the devlopment of their brand and footprint. More recently, Nestle 
has entered African markets outside SA and has prescence in several states. They are closely 
followed by suppliers such as Novozymes, whose internationalisation strategy is to follow and 
service their most lucrative clients. 

Part of the value of locating in Johannesburg is the proximity to clients and suppliers. 
Novozymes describe that locating in Johannesburg made sense as the main offices of their 
largest local clients such as Nestle were located here. South Africa was also valued for its 
established and sophisticated banking sector. This gave firms a sense of security, enabled them to 
trade in large volumes and raise finance when required. Novozymes also mentioned the ease 
with which employees could travel from Johannesburg directly to Denmark. Most large global 
airlines fly to SA with routes and infrastructure well established. Communications equipment 
could run without interruption and the political stability were also cited as reasons for locating in 
SA. 

Not all firms seeking to internationalise into Africa start in Johannesburg, as communications 
networks and political stability expand across the continent, some firms bypass the stiff 
regulatory conditions and high labour costs of South Africa. 

In the examination of Table 132, attention is first be drawn to the relatively low response counts 
when compared with the sample size of 83 responses, over 80% of firms which answered did not 
offshore production or innovation. This is because only firms which indicated that they had 
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offshored production and or innovation were eliminated in the first part of the question. 
Respondents marked all factors important to them. The most important factor in offshoring 
production was the availability of cheap resources followed by the availability of specialised 
knowledge. 

 

Table 132: Number of respondents indicating offshoring activity 

Does your firm offshore (or has your firm 
offshored) production or any R&D activities? 

Response 
Percent 

Response 
Count 

Yes 19.3% 11 

No 80.7% 46 
 

In the offshoring of innovation however, ’access to knowledge infrastructure and services in the 
host region (R&D infrastructure, technical support services etc.)’ was most important followed 
by the ’opportunity to sell existing products and achieve greater access into new markets’ and the 
availability of qualified human capital at a lower cost than in your own country. 

 

Table 133: Location factors for offshoring of production & innovation 

 Offshoring 
of 

production 

Offshoring 
of 

innovation 

Response 
Count 

Availability of specialised knowledge in the host region 75.0% (6) 37.5% (3) 8 

Availability of qualified human capital at a lower cost 
than in your own country 

50.0% (2) 75.0% (3) 4 

Access to knowledge infrastructure and services in the 
host region (R&D infrastructure, technical support 
services etc.) 

45.5% (5) 81.8% (9) 11 

Access to other infrastructure, cheaper production 
resources and services (land, inputs or unskilled labour, 
ICT, electricity, roads, airports, ports etc.) 

83.3% (5) 33.3% (2) 6 

Opportunity to sell existing products and achieve greater 
access into new markets 

75.0% (6) 75.0% (6) 8 

Incentives for the location of activities in the host region 
(e.g. favourable regulations, special tax regimes, testing 
facilities and trials etc.) 

100.0% (3) 0.0% (0) 3 

Efficient financial markets (including Venture Capital) 100.0% (2) 0.0% (0) 2 

The level of ethical standards and trust 100.0% (2) 0.0% (0) 2 

The enforcement of intellectual property rights 50.0% (2) 50.0% (2) 4 
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Table 134: South Africa counts for INGINEUS collaborations in geographical locations 
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Clients 17 22 2 0 5 5 7 5 3 

Suppliers 19 20 4 6 11 7 6 3 9 

Competitors 7 12 2 2 2 2 2 0 1 

Consultancy 
companies 

9 16 2 0 6 4 1 2 0 

Government 7 11 1 0 1 1 2 1 1 

Universities/ 
institutes/labs 

17 21 4 1 9 1 1 5 3 

Other 2 2 3 1 3 2 0 0 2 

 

The Table 134 above displays the inward national focus of firms in the agro-processing sector 
with the bulk of collaborations occurring within region and country. Interesting to note is that the 
next largest accumulation of responses was with Universities/institutes, suppliers and 
consultancy companies in Western Europe. This is predictable as Western Europe (along with 
China) is South Africa’s largest trading partner. Nine of the companies in our sample were 
collaborating with suppliers in the ‘rest of Asia’. This may signal the increasing importance of 
agri trading between SA and China, and the general and increasing shift of trade between 
emerging economies. 

Six companies in our sample used consultancies from Europe. These may be multinationals 
intent on using home based/developed location services or they may be large local companies 
attempting to achieve European standards and credibility for their exports. 

On the demand side, SA does not have a large enough market or high growth rates. Supply side 
issues include the lack of a large enough pool of skills, especially when compared with the likes 
of India or China. Skilled SA labour is expensive and scarce. SA also has very stringent 
regulation around Black Economic Empowerment and labour legislation which adds 
substantially to the cost of doing business in the country. Telecommunications costs are high 
when compared against a global average and the price of electricity is rising astronomically. The 
offshoring of innovation is less likely under these conditions. 

However developed institutional systems, relative political stability, proximity to potentially 
lucrative markets and developed infrastructure are the location pull factors of South Africa. 
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7.7 Subject 5: sector embeddedness in GINs 
 

Table 135: Formal/informal linkages (e.g. research relationships) the enterprise developed with the 
following kinds of foreign organisations (Q 8) 

 Yes, Informal Yes, Formal No Response 
Count 

Clients 28.0% (14) 44.0% (22) 34.0% (17) 50 

Suppliers 34.5% (19) 52.7% (29) 25.5% (14) 55 

Competitors 7.3% (3) 12.2% (5) 80.5% (33) 41 

Consultancy Companies 39.1% (18) 21.7% (10) 45.7% (21) 46 

Government 14.3% (6) 21.4% (9) 69.0% (29) 42 

Foreign 
Universities/Research 
Institutions/Labs 

14.3% (6) 35.7% (15) 57.1% (24) 42 

Other 4.3% (1) 13.0% (3) 82.6% (19) 23 
 

As was previously seen, the agro-processing sector is tied firstly to a specific sub- national 
region (because of climactic requirements) and secondly, is a relatively inward-looking industry, 
with the proportion of firms exporting or engaging in innovation being below the national 
average. 

It is therefore not appropriate to say that the agro-processing sector as a sector is heavily 
embedded in GINs. Only a few firms are global (or indeed innovative). However, those firms 
have to be very globally connected and innovative, partly because of international food and 
health regulations, and partly because of the perishability of the product. MNCs or small 
providers servicing MNCs are the main drivers of GINs in this industry, suggesting that GINs in 
this industry are evolving as part of an expansion from first exporting, then global production, 
and slowly, global innovation. 
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7.8 Subject 6: coordinating and communicating in GINs 
 

Table 136: Factors representing a challenge or barrier to innovation collaboration 
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Finding relevant new 
knowledge 

4.3% (2) 15.2% (7) 37.0% 
(17) 

21.7% 
(10) 

21.7% 
(10) 

3.41 46 

Overcoming 
organisational barriers 
and gaining management 
acceptance 

2.1% (1) 6.4% (3) 40.4% 
(19) 

27.7% 
(13) 

23.4% 
(11) 

3.64 47 

Changing the current 
location of operations 
and the associated cost 
thereof 

13.0% (6) 32.6% 
(15) 

23.9% 
(11) 

13.0% (6) 17.4% (8) 2.89 46 

Managing globally 
dispersed projects and 
cultural differences 

7.0% (3) 20.9% (9) 37.2% 
(16) 

20.9% (9) 14.0% (6) 3.14 43 

Harmonising tools, 
structures and processes 

2.3% (1) 9.1% (4) 36.4% 
(16) 

40.9% 
(18) 

11.4% (5) 3.50 44 

 

In terms of the challenges re communication and coordination, the agro processing industry is 
not substantially different from other industries. The large scale nature of most of agro-
processing is reflected in the challenge of relocating plants, but most of the challenges are similar 
to those experienced in other industries. 

Novozymes in SA does not have a plant, and the case study sheds light on the main challenges 
experienced in terms of coordination. 

Internal company communication: 

Novozymes continuously communicate ongoing strategies to the various subsidiaries. Regular 
management team meetings take place in Denmark at head office and employees fly regularly to 
Denmark for face to face meetings which are deemed important. International project teams 
move around globally. Although the intraweb is used, there is often a sense that ”a higher level 
of detail” is not known. 

In South Africa, employees often feel isolated geographically from the rest of the organisation. 
Comments that this is the “tip of Africa, things don’t get down this far” have prompted the 
organisation to bring an expatriate manager into the country to ensure compliance with 
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international strategy. The manager comments that ICT enablers like an intraweb and IT systems 
need to be slick and efficient to connect to the organisation and overcome the isolation. 

To make people feel part of the organisation, the office in JHB was redecorated using Danish 
design principles to strengthen the Novozymes culture in Johannesburg. 

 

 

7.9 Subject 7: prospective, impact from crisis 
 

Figure 5: Companies’ reaction to the present global crisis 

 
 

South Africa was partly sheltered from the brunt of the financial crisis due to the strong 
regulatory control which prevented banks from extending reckless credit. GDP in 2008 did 
slump and began recovering mid 2009. Interestingly, the crisis spurred 37 % of firms in our SA 
sample to increase their innovation efforts whilst Danish firms reacted very differently. Here 
44% of respondents reacted to the crisis with ’few or no changes’ and only 5% would increase 
innovation efforts. This result implies that either SA was protected as suggested earlier or that 
the crisis saw firms wanting to take advantage of new opportunities in order to recover faster 
than their competitors post crisis. 

The financial crisis saw Danish multinational Novozymes streamline functions to save costs. 
Rather than replicating IT and finance functions across all its subsidiaries, the company 
centralised these functions at a site in India. Both IT and finance could be easily handled over 
data channels. The company saved on human resource costs by cuttting back on replicated staff 
globally and hiring Indian labour which was cheaper, abundant and of suitable standard. 
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ANNEX 8 - COUNTRY SECTOR REPORT: AUTOMOTIVE IN 
GERMANY 
 

Eike W. Schamp (schamp@em.uni-frankfurt.de), German Development Institute (DIE, 
Germany, participant no. 6) 

 

 

8.1 Introduction 
 

Germany was one of the first countries where a substantial automotive industry had emerged at 
the beginning of the twentieth century. Hence, the automotive industry of today can be 
considered as a rather mature sector that faced in the past a good number of crises but also 
restructuration and rejuvenation. In fact, having survived rather well the Toyotism or “lean” 
production “revolution” at the end of the 1980s and subsequent smaller crises in the markets, 
several sources now claim a “second automobile revolution” which is in the making. Once again 
it seems that the fundamental principles of automobile production will change, both due to 
increasing environmental requirements in the developed markets and cost requirements 
following the relocation of the sector to Asia. Like the automobile research network of Gerpisa 
said in a recent call for papers for their conference in June 2011: “The current period is one of 
industrial transformation of a scale previously unimaginable”. Gerpisa doesn´t stand alone with 
this claim (see DB research 2009). 

Thus, there is considerable pressure for innovation activities in the German automotive industry, 
and, as a result of the global relocation of the sector, for changes in innovation networks which 
may extend to become global. German OEMs and their largest system and components suppliers 
have considerably internationalised in recent decades, going to emerging economies such as, 
first, Mexico, Brazil and South Africa, then China, and currently India. At the same time, 
however, they grew up to large hierarchical organisations governing global production and 
innovative activities from a strong home base. Whether this strong base will be razed by an 
emerging new context in which new agents appear and strategies have to be shifted will be the 
main topic of this paper. The starting point for answering this question is an attempt to highlight 
some structural, situational and even strategic characteristics of the automotive industry in 
Germany and the particular current forms of GINs in the sector. 

The paper will be mainly based on a review of current literature on the sector, on the INGINEUS 
sectoral survey of 2010, some case study research and, last but not least, the use of different 
documents from the German association of automobile producers (VDA), universities and 
private research and marketing labs. A brief look at the methodology of the INGINEUS survey 
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deserves attention as it appears to offer very relevant but simultaneously limited information. 
The automotive production system includes companies from very different sectors. There is no 
clear-cut cross-sectoral data base, not least because large systems suppliers have emerged 
combining very different technologies from different sectors for automotive production, while 
small third tier suppliers stick to their technology but sell to very different markets. The data 
base was established using information from a private data provider, Hoppenstedt. This data 
encompass companies which either belong to the statistical sectors of vehicle production and 
parts production for vehicles or, if not, have indicated that they sell large part of their products to 
the automotive industry. Minimum size of the companies was first limited to 50 employees as the 
innovation literature says that very small companies almost do not report innovation activities 
(Rammer et al. 2010, 12). This is partly due to the difficulties in official statistics to measure low 
tech, often experience based innovation (Hirsch-Kreinsen 2008). In total some 690 companies 
appeared at the list. However, in order to make the survey comparable to other countries and 
sectors, it later was extended to further 384 small companies with less than 50 employees. While 
the response rate for the companies above 50 employees was 6.8% – which still is rather low – 
the response rate of small companies was disappointingly at 1.6% (in figures: 6). 

Thus, there are several caveats to the survey. To be precise, the survey was not on the few OEMs 
in Germany – BMW, Daimler, Ford, Opel (GM), and Volkswagen (including its brands Audi and 
Porsche). The automobile industry is largely perceived as giving rise to producer driven global 
value chains (Gereffi et al. 2005) which are hierarchically governed by the large OEMs 
(Sturgeon et al. 2008). The literature is full of studies on the different strategies and cultures of 
OEMs, sometimes making a difference between nations (e.g., Japanese and German companies 
compared with US-American) or understanding large OEMs as individual “elephants” 
(Boyer/Freyssenet 2000). In any case, they are the main drivers in globalization of the German 
automotive industry. Analysis of their strategies is based on desktop research covering the 
literature, documents and websites. In focussing on the automotive supplier industry, the survey 
mostly covered medium sized automotive companies and missed both the global first-tier system 
suppliers and the very small third-tier suppliers in Germany. This is an important limitation as 
both tiers are very well represented among the German automotive industry. In what concerns 
the first-tier companies, we add further information through desktop and some case study 
research. Furthermore, the low response rate requires careful interpretation and further, if 
anecdotal, evidence. 

 

 

8.2 Subject 1: the history and present nature of sector activities 
 

For many decades the automotive industry was one of the key sectors in the German economy. 
Total employment effects of all the different sectors around production and consumption of cars 
were estimated at 2.8 Million persons or 14% of Germany’s total labour force in 2005 (Stat. 
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Bundesamt Deutschland 2009). The sector provided for 20 % of the annual turnover of all 
manufacturing industries in Germany, in 2009 (VDA 2010). Although experiencing different 
crises in recent decades, among them the revolution in production technologies at the end of the 
1980s (“lean production” or “toyotism”) and the downturn after the reunification boom in 1993, 
the German automotive industry saw a steady growth in the recent decade. In 2008, i.e. before 
the recent financial crisis arrived at the real economy, Germany was the world’s fourth largest 
producer of passenger cars (with 5.53 mil.), following Japan (9.93 mil.), the US (8.45 mil.) and 
China (5.68 mil.), and it currently is the fourth largest producer of commercial vehicles (as of 9 
March 2011, see VDA 2011). While the crisis hit all the traditional automobile producers, China 
increased its production to become the world’s largest producer in 2009 (8.38 mil.), followed by 
Japan (6.86 mil.), the US (5.58 mil.) and Germany (4.96 mil.; see VDA 2009). Germany’s export 
rate in the automobile industry dropped from nearly 75% in 2008 to 69% in 2009, mainly 
because of its premium models became too expensive on most markets during the crisis, 
however, in 2010 production and exports of premium models regained momentum. 70% of 
Germany’s export markets are European countries (2008 70,3%; 2009 68,2%), 10% the US 
(2008 12,6%; 2009 10,5%), and increasingly China (2008 5,3%; 2009 8,8%) (according to the 
VDA 2010). 

Hence, Germany is Europe’s largest producer and exporter of passenger cars and heavy duty 
trucks. Porter (1990) has early pointed to the “cluster” characteristics of the German automotive 
industry as there is competition among three premium model producers (Audi/Volkswagen, now 
including Porsche; BMW, Daimler), among three volume producers (Ford, Opel, Volkswagen) 
and among two heavy truck producers (Daimler, MAN). Added by sophisticated supplier 
industries including very large companies such as Bosch or BASF, a strong “Mittelstand” of 
larger, often family based suppliers and a host of medium and small suppliers from different 
sectors such as mechanical engineering, electrical and electronical industries, textile and rubber 
industries, and plastics industries. While it seems that the automotive production penetrates large 
parts of the German economy (including the finance sector, trade, and varied services), its real 
size remains largely unknown because of difficulties in statistics. The share of the automobile 
industry in total value added of manufacturing industries rose from 10% to more than 14% 
between 1981 and 2006 (Legler et al. 2009, 12). Compared to Western nations, Germany’s 
economy is highly specialised on automobile production (19% of production capacities 
compared to 8% on average in Western industrialised countries; Legler et al. 2009, 14). This 
specialization has even increased in recent time. 

It is quite difficult to get a concise picture of the organisational structure of the German 
automotive industry as it crosses several sectors in the official statistics (but see broader studies 
such as Schamp 1995). Some of the world’s leading system suppliers are German. According to 
a recently published list of the top global 100 automotive suppliers (CAM 2010), a quarter of 
them is German, among them the world’s second (Bosch company) and probably third largest 
(merger of Schaeffler and Continental) first tier suppliers. Others in the list such as 
ThyssenKrupp, ZF, Benteler, Hella, Mahle, Brose, Behr, Plastic Omnium, Getrag, Leoni, 
MannHummel, Draexlmaier, Freudenberg, Eberspaecher, Webasto, or Knorr-Bremse stand for 
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world market leaders or seconds in their respective products (and technologies), all of them 
being multinational companies. Some of them are family based companies and form part of the 
so-called German “Mittelstand” which is famous for following long-term strategies. 
Additionally, most of the leading foreign suppliers are present in Germany. This is partly due to 
the very early involvement of American OEMs in Germany (Ford 1910, Opel 1927) which 
stimulated their home suppliers to follow, especially after WWII, and the more recent allocation 
of Japanese (Honda, Mitsubishi, Mazda) and Korean (Hyundai, Kia) OEMs’ European 
headquarters and R&D centres in Germany. 

Behind these well known German companies is a host of smaller automotive suppliers. Their 
number is estimated at one to two thousands, according to their share of sales in the automotive 
sector. These are mostly standalone companies, often family based. But the ageing of family 
entrepreneurs and the recent crises have caused (often foreign) financial investors and private 
equity companies to invest in these companies forming more or less loose groups of mostly small 
standalone companies. Both, financial investors penetrating the automotive industry and the 
current mergers among the very large system suppliers (such as Schaeffler and Continental, 
Mahle and Behr) point to the current pressure for reorganisation in the sector. 

The organisational structure of the automotive industry is reflected by our own survey, as 
disappointingly limited the size of the survey may be. The supplier’s sector in Germany is 
largely characterized by standalone companies of a small and medium size which, although 
exporting part of their production, mainly work for the domestic market (Table 137). 
Remarkeably some 84 % of responding firms nevertheless claim to have “a significant share of 
sales activities abroad”. 

 

Table 137: Some characteristics according to the INGINEUS/DIE survey 

Organisation Percentage Number Markets Percent age Number 

Standalone company 67,4 29 
A regional market 
(local market in your 
country) 

9,3 4 

Subsidiary of a 
MNC 

23,3 10 
Domestic market 
(rest of the country) 

62,8 27 

Headquarter of a 
MNC 

9,3 4 An export market 27,9 12 

Answered question  43 Answered question  43 

Skipped question   10 Skipped question   10 
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Table 138: Size of the companies according to the INGINEUS/DIE survey 

Full time employees Percentage Number 

10 to 49 14,3 6 

50 to 249 35,7 15 

250 to 999 26,2 11 

1,000 or more 23,8 10 

   

Answered question  42 

Skipped question  11 

 

According to size of companies and the structure of the automotive industry in Germany, it is a 
powerful sector even in political terms. In fact, VDA is a powerful association of automobile 
producers, most of the large suppliers included – but not the small ones –, that lobbys for 
preferential regulation (such as no speed limit at high ways). IGMetall is one of the world’s 
strongest trade unions, and ADAC the most powerful association pretending to speak for 
automobile consumers. As conceived in the concept of a Porterian cluster, there is strong 
competition among the (innovating) OEMs and the (innovating) suppliers, strong support from 
factor conditions and strong political support from the state. Finally, it is said that German and 
European customers are rather demanding. 

 

8.3 Subject 2: the nature of innovation in the sector 
 

Following the report of Legler et al. (2009, 90), the automotive industry is extremely important 
for innovation in Germany, both in a quantitative and qualitative perspective. It is by far the 
largest sector in terms of R&D expenditures (20.0 billion € or 25 %) but it is not a high tech 
sector, given an average rate of R&D in turnover of 7.8% (ZEW 2009). Most of R&D 
expenditures are internal to the companies, even in the automotive sector where the principles of 
“lean production” have been extended to design and development of models (see Schamp et al. 
2004). 

 

Table 139: R&D expenditures according to sectors in Germany, 2008 

Sector Total % Internal % 

 in billion €  in billion €  

Automotive industry 20 39 15,1 75,5 

Electrical engineering 10,8 21,1 8,7 80,6 
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Chemical industry 8,3 16,2 6,7 80,7 

Mechanical 
engineering 

5,5 10,7 5 90,1 

Business services 4,7 9,2 4,1 87,2 
Source: Stifterverband 2010, 2 

 

According to the recent ZEW analysis on the sector, the automotive industry is crucial in its 
importance to the German innovation system because of its linkages to other sectors (Legler et 
al. 2009, 107). Its key position is due, first, to its role as the largest client sector in the German 
economy with about 10% of total demand for supply, and, second, to stimulating 15% of all 
cross-sectoral impulses to product innovation and even 27.7% of cross-sectoral impulses to 
process innovation (Legler 2009, 107f.). 

R&D expenditures in the sector have seen a steady rise. As a result, Germany’s share in the 
R&D investment of OECD countries internal to the companies has increased from 10 percent 
during the 1970s over 16% to 18% in the 1980s and early 1990s up to nearly 25% recently 
(Legler et al. 2009, 92). This is partly due to the specialization of the German automotive 
industry on the sector of premium models where client’s demand urges and profits enable 
companies to introduce innovation rather early. 

Innovation, however, is not only based on R&D expenditures. Therefore, ZEW follows a broader 
concept to measure innovation expenditures, including, among others, costs of training, costs of 
market entry and other expenditures tied to the preparation of production and distribution of 
innovative products. Innovation activities in this sense have reached a peak in the German 
economy just before the crisis. The average rate of “innovators” as measured by the ZEW 
increased to 47% in 2008 (an annual plus of 3.5%). Among the so-called research-intensive 
industries, the vehicles construction sector (new classification including all vehicle production, 
i.e. cars, ships, trains, planes) figured fourth with about 75% innovating companies. The sector 
figures first, however, in innovation intensity (i.e. rate of innovation expenditures to turnover), 
share of new products in turnover (mainly imitating products), and successful process innovation 
(mainly for cost reduction) (Rammer et al. 2010). According to the same report, the increase of 
innovation activities in the German economy in the recent 12 years was mostly due to “large” 
companies (more than 500 employees) with a growth rate of 170% between 1995 and 2008 as 
compared to 30% for SMEs, and annual innovation expenditures in 2008 of nearly 95 billion € as 
compared to 33 billion €, respectively. 

For further discussing innovation in the sector we prefer to go back to the 2007 data on 
innovation for two reasons. First, this was the last year before the financial crisis catched the 
sector which may better show the structural characteristics of the innovative strength of the 
sector, and, second, statistical classification was changed in 2008, combining production of 
automobiles, ships, trains and even airplanes in a new sector of “vehicle production” (in the 
following, see ZEW 2009). With more than 30 billion € in 2007, the sector spent by far the 
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largest sum of expenditures for innovation in Germany (25% of the total). Innovation intensity as 
measured by the share of R&D expenditures of total turnover slightly increased to 7.8% which 
was the second largest (following the light engineering industry with 9.4%). But, of course, the 
automotive industry is extremely larger than this small sector. ZEW distinguishes four different 
forms of product innovation in its innovation panel, i.e. products new to the market (6%), 
products new to the market and to the firm (25%), products new to the firm (10%), and 
innovation neither new to the market nor the range (13%). Figures in the brackets show that most 
of innovation was new to the market and the firm. Process innovation mainly achieved both 
reductions in costs and improvements in quality (25%), compared to cost reduction (4%) or 
quality improvement (11%) only, respectively. The share of new products to annual turnover was 
12% for products new to the market and 44% for copying innovation. 

The bulk of investment into R&D comes from a rather small number of German multinational 
OEMs and first tier suppliers. Table 140 lists some large automobile OEMs and first tier 
suppliers by their (global) R&D expenditures in 2009. 

 

Table 140: R&D intensity of large OEMs and system suppliers as of 2009 

Company R&D in billion € % of annual turnover 

Volkswagen 5,4 5,8 

Daimler 4,2 8 

BMW 2,5 4,8 

Bosch 3,6 9,4 

Continental 1,4 6,7 

MAN 0,5 4,2 

Leoni 0,07 3,3 

Mahle 0,25 6,4 

Behr 0,21 8,3 
Source: Annual Reports (2010) 
 

Concerning the organisational structure of the automobile innovation system, the 
“leanproduction revolution” had similar effects on the restructuring of design and modelling. 
OEMs outsourced development to large first-tier or second-tier suppliers but simultaneously 
maintained their control on design – resulting in a considerable increase of their main R&D 
centres. Just as in production a hierarchical pyramid of design and development processes came 
into being (fig. 2.1; see Rentmeister 2007, Jürgens 2004). OEMs and some of the largest system 
suppliers are the drivers of innovation in the automotive industry – themselves often driven by 
changing state regulation in, e.g., environmental and safety aspects. This means, at the opposite, 
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that most of the first, second and in particular third tier suppliers do innovative activities in close 
contact to their customers. Only a very few large system suppliers such as Bosch were able to 
develop innovation of their own then offering the innovative products to their clients. 

Figure 2: The design pyramid (Schamp et al. 2004) 

 
 

When the ZEW study revealed an innovator’s rate of 75% in the vehicle production sectors, 
among them principally the automotive industry, this figure is reflected in our own survey which 
concerns mostly SMEs, as said before. With an average share of 72.1 % of all respondents doing 
R&D, even small and medium sized companies often claim to do research. Table 141 makes 
clear that here is a considerable heterogeneity among the automotive companies in the size of 
their R&D staff. In innovation, the absolute size of a R&D centre matters, 40 out of 53 
companies in the survey reported having a staff in R&D. However, a staff of two to three persons 
over all company sizes and of 4 to 9 persons for mediums sized companies may indicate limited 
company resources for innovation “new to the market” or “new to the world”. Nevertheless, the 
survey covered some small and medium sized companies (e.g. that small company of 10-49 
employees, having a R&D staff of 20 persons) and some large companies with relatively large 
R&D staff. 
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Table 141: R&D staff according to the size of the company, in absolute numbers (INGINEUS/DIE 
survey, Q 3.1 and 3.3.1) 

R&D staff 
10-49 

employees 
50-249 

employees 
250-999 

employees 

1000 and 
more 

employees 

total number 
companies 

2 to 3 4 10 1 2 17 

4 to 9 - 2 3 - 5 

10 1 1 2 - 4 

20 to 50 1 1 2 1 5 

50 to 100 - - 2 2 4 

200 to 300 - - 1 2 3 

1,000 - - - 2 2 

     40 

 

Remember that R&D is only part of all the innovation activities as seen by the ZEW. However, 
these figures correspond with the relatively high share of respondents claiming to produce most 
of technological inputs in-house (Table 142). 

 

Table 142: The most important sources of technology, INGINEUS/DIE survey Q. 5 

 Share number 

We produce most technological inputs in-house 75 30 

We buy most of our inputs from other branches of our own 
MNC 

2,5 1 

We buy most of our inputs from firms which are not MNCs 5 2 

We buy most of our inputs from MNCs with which we are 
not formally affiliated 

12,5 5 

We buy most of our inputs from public-sector organisations 5 2 

Answered question  40 

Skipped question  13 

 

According to our survey, innovation resulting from R&D and various other kinds of innovative 
activities is both in products and processes. However, its character is less new to the world or 
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industry and more new to the firm, i.e it may predominantly have an adaptive character (Table 
143). 

 

Table 143: Kind and areas of innovation, 2006 to 2008, INGINEUS/DIE survey Q 6 

 
New to 

the world 
New to the 
industry 

New to 
the firm 

None 

New products 8 19 17 7 

New services 3 7 9 13 

New or significantly improved methods of manufacturing 1 15 20 5 

New or significantly improved logistics, distribution or 
delivery methods for your inputs, goods and services 

0 4 13 14 

New or significantly improved supporting activities for your 
processes (e.g. purchasing, accounting, maintenance systems 
etc.) 

1 1 14 10 

Total 13 46 73 49 

 

 

8.4 Subject 3: the nature of knowledge 
 

As has been stated time and again, the automotive industry is a cross-sectoral industry. While 
being considered as a medium tech, sometimes “mature” industry, some sectors involved in the 
production of cars can have a very high-tech character. For example, electronics, software 
development and mechatronics (i.e. the interface of precision engineering and software) and new 
materials are among the key technologies of the automotive industries (VDA 2008, 18). 

Knowledge creation in these technological fields is science based and often performed at 
technical universities and other public institutions of basic research. Recent debate in social 
sciences on knowledge and knowledge processes points to a diversity of “knowledge” and 
“technological regimes” according to dimensions such as origin and character of knowledge, 
ease of market entry, etc. Two recent typologies of knowledge seem to compete to each other but 
simultaneously overlap to some degree. The first makes a difference between two ideal modes of 
learning in innovation processes, i.e., a science and technology based mode (“STI”), on the one 
hand, and an experience-based mode by doing, using and interacting (DUI) on the other (Jensen 
et al. 2007). In the second typology, Asheim et al. (2007) developed three classes of knowledge 
according to the weight of science based, experience based and creativity based dimensions, i.e. 
analytical knowledge, synthetic knowledge and symbolic knowledge, respectively. There were 
attempts to classify industrial sectors along these forms of knowledge and innovation. An 
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outstanding example for science based and analytical knowledge creation seems to be the 
biotechnology sector, according to various studies (e.g., Moodysson et al. 2008). The automotive 
sector has been largely seen as a sector of DUI innovation and synthetic knowledge as 
engineering seems to be largely based on experience and innovation most often takes place in 
combining different elements of technology. These classifications have helped to develop a 
general geography of knowing and innovation. To put it bluntly, science based innovation and 
analytical knowledge are said to refer to codified, mobile knowledge and, hence, favour global 
knowledge networks, mainly external to the company. While doing and using innovation and 
synthetic knowledge make use of tacit knowledge which often is seen as local, immobile and 
transferable only by personal exchange and mobility, and, hence, require local networks, mainly 
internal to the company. 

However, these clear-cut differentiations may not directly apply to all sectors of the automotive 
industry. Because of the cross-technological character in the “sector”, all these forms of 
knowledge and innovation apply to different degrees and at different places in product and 
process development of the automotive industry. A closer look to the process of innovation from 
the company’s perspective may better describe the diversified nature of the industry’s specific 
knowledge bases. In the early 2000s, OEMs such as Audi, Ford and Volkswagen as well as first 
tier suppliers such as Continental Automotive Systems have re-organised innovation and 
introduced new organisational forms and tools in innovation management (for details see 
Blöcker et al. 2009, 19 ff.). Although in different terms and different organisational models, a 
differentiated innovation management process has been established along several stages of 
knowledge development, i.e. pre-competitive knowledge, proprietary knowledge, product and 
process innovation proper, and product adaptation. The different stages require different 
innovation management processes and different kinds of innovation networks. As one company 
from our case studies puts it, it recently introduced a five-point phasing in innovation 
management, from getting impulses from everywhere possible – internal and external to the 
company – via forming the (technological) idea, analysing its feasability, to developing a model 
and, finally, designing the final product. During these stages in knowledge development, both the 
kind of knowlegde (science based, experience based) and the knowledge networks (external, 
internal to the company) change in character. Figure 3 offers a simplified model of this idea. 
OEMs and suppliers participate in numbers of innovation networks simultaneously and on 
different stages of the process. These networks may be vertical, horizontal and lateral at the same 
time (such as Innovationsallianz Automobilelektronik, see Blöcker et al. 2009, 19). 

 

Figure 3: Types of knowledge in stages of the innovation process 

Stages in the innovation process Knowledge base of learning 
Internal and external agents in 
knowledge networks 

Pre-competitive knowledge / 
searching impulses 

STI 
Universities, public research labs 
(Fraunhofer), conferences, documents, 
competitors, etc. 
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Proprietary knowledge DUI Own R&D lab 

“innovation”  Production site(s) 

“adaptation” Learning by interaction 
Customers, universities (for process 
innovation) 

 

 

Thus, knowledge in the automotive industry stems back to very different organisations in very 
different technological fields as new product development focuses more or less on combining 
different technologies in product systems. An intensive and close cooperation with partners 
external to the company seems to be required, in particular for the OEMs and the first tier 
suppliers. 

Subject 2 has revealed a strong hierarchical organisation of model development in the 
automotive sector (see Figure 2). From this we might assume that different companies at 
different positions in the design pyramid make use of science based and experience based 
knowledge in different ways. Universities are said to be one of the major sources for science 
based knowledge. Although there is no study on linkages between companies and universities 
regarding innovation available and we were unable to pursue a sound analysis of these, there is 
ample anecdotal evidence on close ties between some universities and colleges and some large 
companies in the automotive industry, both OEMs and system suppliers. Most large technical 
universities in Germany have an institute on automobile technology, and most such institutes 
have good connections to particular OEMs and system suppliers, not forceably the nearest one. 
And those institutes are embedded in global scientific networks acting both as global “antennas” 
for knowledge and as global organisers of knowledge pipelines (see subject 5). The same applies 
for most of the research labs of Fraunhofer Society, a German institution on industry specific 
applied research. 

While these global networks function as transmitters of basic knowledge which has to be 
appropriated, adapted and combined in order to become useful knowledge for product design, 
medium and small (component) suppliers more often have good contacts to the nearest applied 
university for the adjustment of processes. There are many regional “cluster” associations where 
the automotive industry is spatially concentrated, in North-Rhine Westphalia, Saxony, Frankfurt 
RhineMain region, Stuttgart area, to name a few. It is not unusual that applied universities have 
precise programmes of applied research for the cluster firms, mainly in process innovation and 
application of products. These contacts are promoted by a strong support from political 
programmes, on the level of the Länder, the Federal State and the EU. In fact, there are many 
programmes requiring collaboration between firms and research labs and universities. It seems, 
however, that these are territorially bound either to the region or the nation (see Blöcker et al. 
2009). There is scant evidence of collaboration across national borders, not to speak about 
continental borders. 
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In the phase of proprietary knowledge formation (see Figure 3) most companies in the German 
automotive sector prefer a strategy of safeguarding knowledge processes in-house. Even German 
multinationals allocate their basic research centre which is responsible for accumulating pre-
competitive and fundamental proprietary knowledge near to their headquarters. And, regardless 
of the type of innovation strategy, companies rely predominantly on in-house knowledge inputs 
and a close control of cooperation in innovation processes through their R&D centres at home. 
This is what can be derived from a recent case study from Oliver Wyman, a management 
consultant (Figure 4). Their findings do matter as the total automotive supplier sector spends the 
double of the OEMs in R&D expenditures in Germany, according to this study. 

 

Figure 4: Types of suppliers (Burgard/Danneberg 2010, Oliver Wyman) 

Type Knowledge input Strategic target Case 

Radical innovator Particular know-how 
in-house 

Premium segment Siemens VDO 

Accumulator of 
functions 

Keeps know-how in-
house 

Premium segment Gentex 

Combiner of systems Extends its activities 
through R&D 
cooperation 

Premium segment ZF 

Champion in 
processes 

Cooperation Low cost ElringKlinger 

Niche supplier Very specialized, 
selective Cooperation 

Premium segment Elmos 

Forming modules Know-how combiner Premium segment Brose 

 

 

8.5 Subject 4: locations and internationalisation 
 

In the recent two decades the German automotive industry has become the main driver in foreing 
direct investment from Germany. Within a few years, its share in German FDI in manufacturing 
rose tremendously from 18% of total investment in 1995 to nearly 30% in 1998. Since then, it 
has a constant share of 30 to 35% in manufacturing FDI or 8 to 10% of total FDI (Legler et al. 
2009, 86f.). The automobile industry invests, however, in very different activities abroad, such as 
services (trade, maintenance, finance) or input sectors, and in varied organisational forms. 
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Table 144: Amount of direct and indirect FDI of German investors in the automotive industry, 2005 to 
2008, in Mill. € 

 Total Europe US Japan Brazil Mexico China India 

2005 101,4 33,2 54,4 2,3 1,9 1,8 2,3 0,09 

2006 95,4 36,3 45,5 2,1 1,8 1,7 2,7 0,1 

2007 96,9 39,3 40,7 2,5 2,5 1,6 2,8 0,4 

2008 99,2 43,9 39,1 1,6 3,1 1,8 3,7 0,4 

Source: Deutsche Bundesbank 10/2010 (section 3a, direct and indirect FDI according to countries and sectors) 

 

This has to be qualified, however, in different aspects. First, one of the main drivers in going 
global is Volkswagen, Germany’s largest volume producer. Foreign investment in automobile 
industry goes from mere re-assembly (ckd or skd) to fully integrated production plants. Rather 
early, Volkswagen established fully integrated plants in Latin America (Mexico, Brazil) and 
China (as a joint venture), while other German OEMs only invested in North America. The 
pattern of all types of production plants is by far larger, however. Often in a follow-the-client 
strategy, first and second tier suppliers established their own foreign subsidiaries, mostly in 
neighbourhood to the German OEM assembly plants. While internationalisation of production 
seems high, it reproduces the hierarchical production system of the home country, Germany. 

As a result, German OEMs while establishing some kind of “R&D centres” abroad maintained 
their core R&D at home as did the German suppliers. In the aftermath of the recent crisis, US-
American OEMs Opel and Ford allocated even global design responsibilities for medium sized 
volume cars to their German R&D centres. Thus, while the automotive industry at home spends 
the bulk of R&D expenditures of all manufacturing industries in Germany (35 to 38%), the share 
of R&D abroad in the automotive industry was only 15.6 % in 2007 – which still sums up to 
52% of the total of foreign R&D expenditures of the German industry. Compared to nearly 70% 
of R&D abroad of the German pharmaceutical industry, these are rather low figures (Belitz 2010, 
9). 

In recent time, internationalization of R&D has been particularly reduced in Germany’s 
automotive industry, according to Belitz (2010, 6). Recent figures in R&D expenditures of 
German automotive companies reveal a reduction in foreign R&D and an increase in domestic 
R&D from 2005 to 2007 (Belitz 2010, 7). With a share of 15.6% of total R&D expenditures 
abroad the German automotive sector`s R&D seems to be rather home-based. Unfortunately, 
there are no further statistics on destination countries of foreign R&D expenditures for the sector. 
All sectors together, international innovation activities are predominantly based on European 
countries (60%) and the US (31%). Within Europe, foreign R&D expenditures were spent to 
14% in Switzerland, 13% in France, 10% in Austria, 6% in UK (6%) and 4% in Italy (as of 2005, 
see Belitz 2010, 7). As foreign direct investment of the German automotive industry mainly is in 
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Austria, UK and Eastern Europe, the spatial distribution of foreign R&D expenditures in the 
automotive industry is clearly different from these figures. Asian Tigers and China now have a 
similar percentage of R&D expenditures abroad as Japan (5%, respectively). 

There is a clear international division of labour in R&D and product development. Most often, 
OEMs have relocated production of “old” models to foreign subsidiaries in industrializing, “low 
cost” countries. Such were the case with the relocation of production of the famous beetle to 
Mexico or the Santana model to China (both Volkswagen). For the global division of labour in 
R&D of a premium OEM, BMW is a case in point. Model design principally takes place at the 
large Munich R&D centre which has more than 6,000 engineers. Here, as elsewhere around the 
R&D centres of OEMs in Germany, “clusters” of offices and subsidiaries of engineering service 
companies and first tier suppliers have emerged, forming a complex but focused web of 
interrelations among each others in cooperation and competition with the OEMs R&D centre 
(see Rentmeister 2007, Schamp et al. 2004). In these “clusters”, both quasi-hierarchical control 
by the OEMs R&D centre on innovative acitivities and knowledge exchange to suppliers and 
service firms based on experience take place. BMW runs additional R&D offices whose aims are 
to collect information about changing requirements in large markets: in Silicon Valley for 
technology, design and emissions, in Tokyo and Beijing for technology respectively, and in 
Singapore for design (Richter/Harting 2007). This spatial organisation clearly reflects the idea of 
large “world region” markets such as the Americas or East Asia where the philosophy of car 
making seems to be similar across various (neighbouring) states. Another case in point is a large 
system supplier with an analogous spatial division in R&D, allocating market observation to 
R&D centres in Brazil (South American market) and South Korea (East Asian market including 
Japan and China) while concentrating basic (strategically important) R&D at home. 

Looking at our own survey on medium sized suppliers, almost 50% claim to have located 
production or R&D abroad. But this statement has to be qualified as probably most of the 
locations are European and R&D most often is oriented to application (Table 145). 

 

Table 145: Offshoring, DIE/INGINEUS survey 

 Percent Number 

Has offshored 
production or R&D 

48,7 19 

Has not offshored 
production or R&D 

51,3 20 

Answered question  39 

Skipped question  14 

 

Table 146 presents some evidence on the motives for offshoring. As could be expected, the main 
motives are cost driven such as availability of qualified human capital at a lower cost and further 
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infrastructure, at the one hand, and market access, on the other. The latter includes relocation of 
production in a “follow-the-client” strategy which is quite common in the automotive sector. 
While a cost-driven relocation strategy for production activities might look for locations in close 
neighbourhood to the EU because of transportation costs, as in Eastern Europe or North Africa, 
the follow-the-client strategy more often applies to large overseas markets such as North 
America (including Mexico), Brazil, China or India. 

The question is whether the geography of international R&D investment is similar to FDIs in 
production and other activities. Most literature on the location of international investments in 
R&D makes a clear separation of market-seeking investments and resource-seeking investments 
(for German multinationals see Ambos 2005). According to Ambos’ study on 49 very large 
German multinationals international R&D investments have tremendously increased during the 
1990s, mostly in America and Europe. Market seeking investment still was dominant while 
resource seeking investment jumped considerably after the midst of the 1990s. Resource seeking 
investments resulted in closer relationships to local research institutions and universities and 
required more advanced academic training (in terms of PhDs). Ambos’ study pointed to some 
interesting, yet open questions concerning the organisation of international R&D such as a 
national culture of internationalisation strategies – German MNCs behave more similar to 
Japanese than to Swedish MNCs according to Ambos –, different local ties according to world 
regions and increasing tension of “managing dual embeddedness (i.e. within local community as 
well as the internal firm network)” (Ambos 2005, 407). This will be further discussed in the next 
sections. Our case studies on the location of R&D services abroad suggest that, first, resource-
seeking investment strategies in terms of getting to know new technologies seem to be rather an 
exception, but, second, large first tier suppliers increasingly make use of low cost engineering 
capacities for more or less standardised tasks in R&D in India. 

 

Table 146: Motives of going abroad, DIE/INGINEUS survey 

 
Offshoring 
production 

Offshoring 
innovation 

Number 

Availablity of specialised Knowledge in the host region 4 6  

Availability of qualified human capital at a lower cost than 
in own country 

16 9  

Access to knowledge infrastructure and services in the 
host region  

0 5  

Access to other infrastructure,cheaper production 
resources and services 

8 1  

Opportunity to sell existing products and achieve greater 
access into new markets  

12 4  

Incentives for the location of activities in the host region 
(e.g. favourable regulations, special tax regimes, testing 
facilities and trials etc.) 

6 2  
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Efficient financial markets (including Venture Capital) 0 0  

The level of ethical standards and trust 2 0  

The enforcement of intellectual property rights 0 1  

Following clients who are outsourcing i.e. 'follow 
sourcing' 

11 4  

Other total 0 0  

Total 59 32  

 

 

Subject 5: sector embeddedness in GINs 
 

Further studies reveal a strong home base of innovative activities in the German automotive 
sector. Kinkel and Zanker (2007) have recently studied the global locational strategies of 
German automotive suppliers, based on a number of case studies. Their analysis underlines the 
argument that the German automotive sector is rather home-based. Kinkel/Zander develop three 
types of automotive suppliers, first, the “home-based player” – who may even produce abroad, 
e.g. in the US or China, but whose focal strategy is oriented towards a strong home base –, 
second, the “cost-oriented producer abroad”, mainly relocating production to low-wage 
countries, and, third, the “market and client driven producer abroad” who often follows the client 
(OEM) to foreign locations. Using the 2003 ISI survey on innovation in production both authors 
estimate that 73 percent of the automotive suppliers belong to type 1, 10 percent to type 2, and 
17 percent to type 3 (p. 78). 

Type 1 and type 3 companies are very strong in R&D, spending up to 10% of turnover to R&D 
annually. Kinkel/Zanker develop good reasons for allocating central R&D processes to the 
German headquarter location, however: first, their case study companies mainly produce for 
German premium OEMs and, secondly, for volume OEMS. Proximity to the focal R&D centres 
of these lead clients seems necessary, as mentioned above (see also Schamp et al. 2004). Second, 
automotive suppliers find the best of environments for R&D in Germany, with a highly qualified 
staff availability (mostly engineers etc.), a sophisticated university landscape nearby, and 
increasing efforts of the companies to come into special relationships with this. Third, 
automotive suppliers have their own lead plants in Germany and, therefore, dispose of a “local” 
competence in the development of complex products. 

Thus, close proximity to own R&D and to the lead plant where the highly qualified labour force 
has a good potential for learning and co-development, favours the spatial concentration of 
innovation processes at home. Kinkel/Zanker (2007, 143) put the question whether at least the 
type of “market and client driven producers abroad” will relocate innovation processes to the 
markets abroad if production abroad reaches a certain minimum threshold. They state, however, 
that there still is no substantial evidence for this process. 
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Hence, one may conclude that most of the innovative German automotive suppliers may be 
embedded in innovation networks. But these are “local”, not “global”. This is supported by the 
recent Oliver Wyman study mentioned before (Fig. 3.2) emphasizing the focus on in-house 
knowledge and the premium OEMs as strategic targets. A trend towards de-anchoring to some 
kind of global innovation networks is not yet to be seen. 

Although not representative, our own survey reveals a clear allocation of dispositive functions in 
German automobile companies to the headquarter’s location (see Table 147). If product 
development is allocated to different locations these are predominantly in developed regions and 
countries. There has been only once mentioned product development at a developing country. 
German automotive suppliers seem to be very reluctand in outsourcing, and if so, they only 
outsource in and to developed countries, according to our survey. There is a substantial 
relocation of marketing and sales functions, operational and procurement functions as well as 
human resource management and after sales services to subsidiaries, both in developed and 
developing countries, but not in innovative activities. These figures underscore the dominance of 
a strongly “home-based” type of German automotive supplier. 

 

Table 147: Please describe, where in your firm following functions are carried out (subsidiaries of your 
firm included). 

 Own 
location  

Subsidiary 
at 
developed 
location 

Subsidiary 
at 
developing 
location 

Oursourced 
in own 
country 

Outsourced 
to another 
developed 
country 

Outsourced 
to a 
developing 
country 

Strategic 
Management 

36 1 0 1 0 0 

Product 
Development 

36 10 1 0 2 0 

Marketing, 
sales 

35 9 2 1 0 0 

Operations 31 18 5 0 2 0 

Procurement, 
Logistics, 
distribution 

32 15 3 1 0 0 

Corporate 
governance 

35 9 1 2 0 0 

Human 
resources 

34 13 3 1 0 0 

Technology 34 14 1 1 0 0 

Firm 
infrastructure  

32 10 1 1 0 0 
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Customer 
and after 
sales services 

35 11 4 2 0 0 

Answered 
skipped 

36      

 

“Embeddedness” of innovative activities in the automobile sector means close relationships to 
customers and suppliers. Table 148 makes clear that such vertical relationships are mainly 
developed “at home”, i.e. own region and own country, and to a diminishing degree to countries 
of similar market structures such as Western Europe and North America. 

 

Table 148: Regarding the development of the most important innovations of your enterprise – who did 
you actively involve in this process within the last three years? 

Partner used 
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Customers 22 24 14 4 12 0 3 5 0 

Suppliers 17 17 12 4 3 0 1 7 0 

Competitors 1 3 1 0 1 0 1 0 0 

Consultancy 
companies 

5 12 3 1 2 1 0 0 0 

Governments 2 3 2 0 0 0 0 0 0 

Domestic 
univ./Research 
labs 

12 14 4 1 1 0 1 0 0 

Foreign 
universities/ 
research inst. 

2 1 4 0 2 0 1 0 0 

Other 0 0 0 0 0 0 0 0 0 

Total 
answered 
skipped 

61 74 40 10 21 1 7 12 0 

 

Analyzing innovation networks to third parties in the German automotive industry by case 
studies, Dilk et al. (2008, 324) support this conclusion in claiming that “innovation networks 
with a vertical strategic direction are dominant”, added by “often, cooperation with regional 
universities” and research institutions such as Fraunhofer Institutes. Most innovation networks 
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appear to be national in character. Additionally, Blöcker et al. (2009) identified different kinds of 
regional networks with different drivers, different management strategies and combined targets 
in several automotive cluster regions in Europe. They state that regional innovation networks 
often have an experimental character, try to explore new ways in innovation and, therefore, are 
very risky. As a result, regional innovation networks mainly belong to the pre-competitive stage 
of innovation management (Blöcker et al 2009, 236). 

While companies seem to be very cautious in allocating proprietary knowledge abroad other 
organizations, among them universities, are more open to establish knowledge networks across 
the world. Quite clear, this refers to knowledge in the pre-competitive realm. German technical 
universities have good contacts to their counterparts all over the world, and so have the 
university departments in the field of automotive research. Again, there is only anecdotal 
evidence available on the organisation of “global” networks in automotive research and 
education. Following the example of Stanford University, the technical university of Munich has 
organized, at an annual basis, an international programme for advanced students in the 
automotive sector where small teams of students work on a particular theme at foreign 
universities such as Mexico or Tongji/Shanghai. The organiser tries to integrate at least one 
automotive company from Germany and one from the host country. To give an example of 
issues: in 2008/9, the theme was mobility in megacities in 2025. That means that uniquely topics 
in the pre-competitive space of innovation activities are chosen (personal interview). 

 

 

8.6 Subject 6: coordinating and communicating in GINs 
 

One factor in favour of the local embeddedness and strong home base in innovative activities in 
networks is the rather “soft” and trust-based character of knowledge exchange in innovation 
processes. From their case study, Dilk et al. (2008, 326) come to the conclusion that the main 
factor for success or failure of a project pursued by innovation networks is “mutual trust” based 
on “cultural” proximity. They claim that human resource departments in the companies have not 
yet sufficiently developed management tools to overcome these social and cultural barriers over 
long distances.  

Our own small survey adds empirical information to these claims. Asked where the main barriers 
are for mutually producing a commodity or service the companies identified barriers particularly 
in “managing globally dispersed projects and cultural differences” and in the task to find 
“harmonising tools” and overcome the sunk costs of the current locations (Table 149). 
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Table 149: Which of the following factors were according to your experience a barrier or obstacle for 
your decision to produce a commodity or a service with firms, universities or other organisations abroad? 
Q11 

Share stating Moderate 
or higher 
barrier 

Extreme 
barrier  

Serious 
barrier  

Moderate 
barrier  

Small 
barrier  

No 
barrier  

Number 
of cases  

Finding relevant new 
knowledge 

64,5 0 9 11 6 5 31 

Overcoming 
organisational barriers 
and gaining 
management 
acceptance 

51,6 2 4 10 9 6 31 

Changing the current 
location of operations 
and the associated costs 
thereof 

82,8 4 11 9 4 1 29 

Managing globally 
dispersed projects and 
cultural differences 

80,6 7 9 9 4 2 31 

Harmonising tools, 
structures, and 
processes 

80,6 3 11 11 4 2 31 

Answered       31 

Skipped       22 

 

So, one conclusion is that automotive companies mainly seek to control innovation processes 
through (internal) hierarchy. External communication to knowledge creating organisations such 
as universities and basic research institutes is mainly organised through the R&D centre at the 
site of the headquarter, even if this communication extends globally. The company’s R&D labs 
in other world market regions are rather outposts for collecting relevant information for the R&D 
centre at home. They may contribute, additionally, to slight adaptation of products to the local 
market. Only very large volume OEMs such as Volkswagen or system suppliers such as Bosch 
may allocate specific R&D tasks to one or two of their R&D centres abroad. The reluctance of 
smaller automotive companies to collaborate with organisations abroad is clearly shown in Table 
149 Obviously, companies are less afraid of overcoming organisational barriers but more of the 
investment and management costs of relocation. And it seems as if they find sufficient 
knowledge relevant for innovation at home. 

This can be exemplified with evidence from our case studies. Even the largest system suppliers 
allocate basic research and development at home and only relocate more or less standardized 
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(software) services to R&D in emerging economies. Some of them have recently introduced 
organisational structures concerning a new type of “competence management” and “knowledge 
management”. Most of them claim to be at the beginning of managing knowledge and 
competence globally, in a stage of learning without disposing of a settled organisational form 
yet. New instruments to overcome the perceived cultural barriers in international communication 
for innovation are currently developed. One of the medium sized system suppliers which feels to 
be one of the world market leaders in his segment has several production units in East Asia, 
Latin America and the US. Recently a small R&D centre has been established in India. The 
company carefully prepared communication between the R&D centre at home and in India in 
selecting one or two Indian engineers, appointing one in Germany as the gatekeeper to India 
while training the other in Germany for a while and then sending him back to India where he can 
act as gatekeeper from Germany. This is how various automotive companies behave. They look 
for trained persons knowing both languages and philosophies of working. As discussed in subject 
3, the predominant type of synthetic knowledge required to the sector matters. There is a need for 
engineers being trained in their field of technology. This makes it inappropriate to the companies 
to appoint foreign or immigrant students from German universities directly. Companies instead 
prefer to go into the host country or to appoint experts from competing companies. 

 

 

8.7 Subject 7: prospective, impact from crisis 
 

In 2008 and 2009, the financial crisis extremely affected the automotive industry in Germany. 
Passenger car OEMs had to reduce production by approximately 25%, commercial vehicle 
OEMs by 52 %, suppliers lost orders nearly overnight, in some fields up to 70%. VDA (2010, 
14) reported an overall decline of the production index in the sector from a peak in February 
2008 of 116.8 to 87.9 in February 2009 and a “recovery” to 96.4 by November 2009 (2005 = 
100). Suppliers sometimes faced a decline in turnover by 50% and more, on average the sector 
lost 25% (VDA 2010). Oliver Wyman (2009), the specialist on the automotive sector among the 
consultants, gave a warning in early 2009 that “50 to 80 suppliers could collapse in 2009 
endangering 100,000 jobs”. Some of the largest mergers seemed to come to a halt, among them 
the merger of Continental and Schaeffler. Numbers of small and medium sized suppliers went 
bankrupt, partly because financial investors (foreign private equity agencies) no longer were 
prepared to bear the losses. 

But in 2010, German OEMs and most of the large suppliers returned to full production. Several 
factors contributed to the quick and unexpected recovery of the sector. First, Federal government 
subsidized private households for the purchase of a new car (so-called scrapping incentive for 
buying a new car). This applied, however, only to small cars and, therefore, was mostly in favour 
of foreign OEM companies from Southern Europe and Asia. Additionally, the tax system for 
passenger cars was changed in favour of new cars with less polluting motors. Second, Federal 
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government extended labour market regulation subsidizing reduced working hours at the 
companies up to two years. This enabled firms to reduce lay-offs, safeguard their qualified 
labour force (or even train it) and restart production quickly. Third, German premium OEMS – 
and their premium suppliers – profited from rising exports in 2010. Thus, the shock of the crisis 
was extreme but short. The supporting socio-political environment enabled companies to behave 
“pro-actively” in the crisis which is reflected by our own survey in early 2010 (Table 150). 
About 36 % of responding companies reacted by increasing efforts on innovation while the 
number of defensive and “downgrading” actions such as reduction and relocation abroad of 
innovative activities was rather low. In sum, it seems that the crisis did neither have a substantial 
direct effect on production nor on changing innovative behaviour in the automotive industry. The 
crisis did not stimulate automotive companies to change innovation networks, neither locally nor 
globally. 

 

Table 150: How have you reacted (or are planning to react) to the current global economic crisis? Q 14 
 Number 

Few or no changes 5 

Increasing efforts at innovation on our part 19 

Serious reduction of own innovative activities 5 

Relocation abroad of our innovative activities 3 

No info 21 

Total 53 

 

However, fundamental problems of the German automotive production system have not been 
resolved. Restructuring at the fringes of the automotive production pyramid is continuing. In the 
crisis, independent assemblers of niche models such as Karman have disappeared as the OEMs 
have relocated production in-house. Small and medium sized second and third tier suppliers still 
are under stress which results in mergers, bankruptcies and closures. Second-tier suppliers 
attempt to merge in order to get the status of a first-tier supplier (such as Mahle/Behr), and even 
first-tier-suppliers merge in order to become globally competitive (such as 
Schaeffler/Continental). The likelyhood for enhanced global innovation networks in the 
automotive industry will not increase, however, with restructuring at home. 

 

 

8.8 Subject 8: looking forward, implications for policy 
 

For many decades, the automotive industry has been characterized by incremental innovation in 
a rather stable technological regime. We do not deny considerable innovation in product 
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technologies and organisation during the recent twenty years. The “revolution” of the early 
1990s brought about modular design, simultaneous engineering in design, flexible production, 
increased outsourcing and the emergence of a hierarchical pyramid of the automotive production 
system (often termed post-fordist production), among others. However, in technological terms, 
extant technologies mostly have been improved and supplemented by electronic devices. This 
production system still is bound to the domestic market, in terms of client’s wishes. In Germany, 
the industry has developed into a system producing premium goods, of high quality and high 
prices. The question arose already before the crisis as to how long this technological and 
production regime might survive, given shrinking domestic markets and changing consumer 
requirements in fast growing but less wealthy export markets. The crisis, although seemingly 
easily overcome, might have marked a turning point in the technological regime. Proff (2010), 
for example, sees two options for further growth in the German automotive industry, i.e. 
engagement in BRIC countries where China and India are the most promising target areas, and 
increased innovation in electro-mobility. Both options would mean a weakening of the German 
production sites as both require a low cost strategy, a shift of innovative activities to other 
sectors and countries. Thus, the danger of becoming an old industry, with shrinking markets and 
shrinking innovative activities, is looming. While we currently cannot speak of global innovation 
networks in its proper sense in the German automotive industry, these options would, in the long 
run, reverse the location of innovative activities and promote innovation in emerging countries. 

Media and literature are full of similar previews at present. In a similar vein as Proff (2010), the 
coming Gerpisa Conference in June 2011 will discuss the question whether there is “the second 
automobile revolution on the way”? However, remind the crisis in the sector of the early 1990s 
when markets broke down and Japanese competitors became the forerunners in modern, flexible 
process organisation (“Toyotism”). At this time, observers asked whether the Stuttgart area, 
Germany’s strongest automobile production region with two premium OEMs and most of the 
largest first tier suppliers today, would share the fate of the Ruhr Area as “old industrialised 
region”. Ten years later, it was the most prospering centre of the German automotive industry, 
and the Stuttgart region still is one of the strongest economic regions today. If observers of 
today’s development in the automotive sector claim for a radical shift in technology and 
geography, we still face a strong production system, successful in exports, a strong base of 
Germany’s economic power, increasing internationalisation with a strong control from the home 
base, and the home base as a particular base in knowledge and innovation of the sector. There is 
almost no relocation of central innovative activities abroad in these “old” technologies. 

This is underscored by our own survey. Asked for fields where future innovation activities could 
be supported from policy companies mainly point to improving skill formation and regulation 
upon intellectual property rights (see Table 151: 11 cases saying “very high need”). Interestingly 
enough, they do not claim for another migration policy in favour of “expert immigration”. 
Instead, anecdotal evidence from our case studies and from the media reveal a strong preference 
for an improved skill formation at home, sometimes realized by own investment efforts into 
linkages both covering education and research to (nearby) universities. 
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Table 151: To what extent do you see the necessity to improve following factors for your innovation 
activities in the future? INGINEUS/DIE survey, Q 13, frequencies 

 
Very high 

need 
Moderately 
high need 

Moderately 
low need 

Very low 
need 

Total 

Practical support from centres for the 
internationalisation of innovation and 
technology transfer 

2 19 4 2 27 

More public incentives and economic 
support 

5 17 5 0 27 

Better access to international research 
networks 

6 16 6 1 29 

Higher skills in the labour force 11 17 3 0 31 

More stringent regulations, practice and 
jurisprudence around intellectual 
property rights 

11 12 5 2 30 

Better and clearer rules regarding foreign 
direct investment and trade 

6 12 5 2 25 

More open and flexible migration policy 
regulations for employing foreign 
scientists/technicians/experts 

2 13 9 2 26 

Greater availability of risk capital for 
innovation activities with an international 
dimension 

5 15 2 2 24 

Total 48 121 39 11 219 
 
The literature on innovation in the automotive sector is full of future prospects on environmental 
aspects. As long as European governments (including the EU Comission) are the main drivers of 
environmental regulation concerning climate change and European consumers are as challenging 
as they are today, we can assume that innovative activities will remain bound to the current 
production and innovation regions within Europe. Certainly, dominance in innovation activities 
depends from highly educated persons in a satisfactory number. Companies start to become 
aware of possible shortages in electronic and mechatronic engineers, for example. As numerous 
examples show, however, they develop a host of instruments to strengthen the education base at 
home, in close cooperation with local universities. Obviously, this company policy fosters a 
long-term likelyhood for the centralization of innovation at home, again. 
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Let us, finally, return to the pyramidal order of the automotive production system and its 
changes. It is sometimes said that the powerful OEMs increasingly outsource innovative 
activities to their first and second tier suppliers and to engineering services companies. A brief 
look at the latter reveals that engineering services companies still serve the national market in 
Germany. Instead, first and second tier automotive suppliers have developed to more or less 
large multinationals. Consequently, they are more prone to form global innovation networks. 
However, our analysis has shown that these companies still prefer a “traditional”, home-based 
strategy of allocation of innovative activities. This seems to be in contrast to recent studies 
suggesting an “organisational decomposition of the innovation process” (Schmitz/Strambach 
2008) and the assumption of deepening global innovation networks. These studies suggest that 
global relocation of innovative activities and global innovation networks replace home based 
innovation more than supplement it. However, as mentioned before, there are technological and 
strategic differences among sectors. We may hypothesize that the DUI mode of knowledge 
creation in the automotive industry leads companies to stick to their traditional innovation 
environment and to learn very cautiously how to relocate some innovative activities to emerging 
economies. As a consequence, companies in our own case studies follow a trial and error process 
in developing new tools in knowledge management for overcoming cultural and organisational 
barriers abroad. In other words, they do not (yet) push forward a strategy of global innovation 
networks. 
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ANNEX 9 - COUNTRY SECTOR REPORT: AUTOMOTIVE IN 
ITALY 
 

 

Authors: Davide Castellani (davide.castellani@unipg.it) and Filippo Chiesa, Centro Studi Luca 
d’Agliano (LdA, Italy, participant no.9) 

 

 

9.1 Introduction and methodology 
 

This report draws a picture of the Italian Automotive industry, with particular reference to the 
innovation and internationalisation process, to assess the extent to which firms in this industry 
are part of Global Innovation Networks. To this end, we exploit a survey administered by the 
Chamber of Commerce of Turin, in collaboration with Centro Studi Luca D’Agliano for the 
INGINEUS project in 2009 and 2010 to a total of 1865 firms. The samples is representative of 
the universe of the Italian automotive industry, which is composed of about 2,600 corporations. 
The survey consists of 18 questions in 2009 and 23 in 2010, out of which, 12 relate to the 
INGINEUS questionnaire, although they are not always identical. 

The analysis will highlight that substantial heterogeneity exists within the industry and the 
knowledge and opportunity regimes as well as the characteristics of GIN may be sharply 
different according to the segment of the industry. In particular, we will identify five industry 
clusters: the OEM (original equipment manufacturers), which are split into those supplying (i) 
modules (MOD) and (ii) systems (SYS) to the final good assemblers; (iii) firms providing 
engineering and design activities (ED); (iv) specialist firms, which supply parts and components 
with a high degree of innovativeness and specificity (SPEC); (v) sub-contractors, which produce 
more standardised parts and components55. 

In Section 2 of this report we exploit the survey to provide a picture of the type of firms active in 
the automotive industry in Italy and their main reference market. In section 3 we focus on the 
nature of the innovation process, while Section 4 highlights the characteristics of the 
internationalisation process. Section 5 will address the extent of inter-firm collaborations and 

                                                      
55 To illustrate the type of activities carried out by the firms in the different clusters, parts and components supplied 
by SPEC and SUB include power supply, steering, suspension and brakes, clutch, lightning, vehicle bodies. MOD 
and SYS produce integrated electronic modules, aluminum, plastics and stainless steel units, security systems, 
electrics and electronics modules, air and comfort systems, drive and brake systems. ED firms provide style 
consultancy, product and process engineering, dedicated product platforms, prototyping, logistics, product testing. 
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embeddedness into GINs. Section 6 and 7 discuss the impact of the crisis on the firms strategies 
and the future prospects for the sector. Section 8 concludes. 

 

 

9.2 The present nature of sector activities 
 

The most peculiar characteristic of the Italian automotive industry is that there is only one large 
final good producer in the country: the FIAT Group. This shapes the characteristics of supply 
chain, since for a large number of firms FIAT is the major client and the geography of 
production. Since a large proportion of the activities of the FIAT group is located in Turin and 
the Piedmont region, the automotive industry is also concentrated in the same areas. Table 152 
shows this feature rather clearly: 40% of the firms are located in Piedmont and account for 
approximately 50% of employment (more than 84,000 people employed out of a total of 171,000 
in Italy as a whole in 2009) and turnover. 

 

Table 152: Estimate of 2009 revenues and number of employees in the automotive sector in Italy and in 
Piedmont. 

ITALY 
# 

companies 
Employees 

2008 
Employees 

2009 
Turnover 

2008 
Turnover 

2009 

Auto 
turnover 

2009 

 100 % 100 % 100 % 100 % 100 % 100 % 

Piedmont 0,4 0,5 0,49 0,51 0,51 0,5 

Rest of Italy 0,6 0,5 0,51 0,49 0,49 0,5 

 

In describing the nature of Italian automotive supply chain we have to bear in mind that, as in the 
rest of the Italian economy the average size of the enterprises is relatively small: as documented 
in Table 153, about 70% of the companies employ less than 50 people (or, as other figures would 
show, have a turnaround that does not exceed 10 million euros) and the average firm size is 
below 150 employees. However, small and micro firms are relatively more frequent among sub-
suppliers (SUB) and engineering & design firms (ED), where the average size is well below 100 
emlpoyees, while in the case of OEM (SYS and MOD) medium-sized and large companies are 
more frequent. 
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Table 153: Distribution of the sample firms by size class and sector cluster 

 ED MOD SYS SPEC SUB Total 

Less than 10 15.6% 8.0% 16.4% 11.3% 22.2% 18.7% 

10 to 49 50.3% 28.0% 13.1% 48.1% 55.3% 51.3% 

50-249 27.0% 24.0% 21.3% 32.3% 18.4% 22.7% 

250 to 999 5.4% 40.0% 26.2% 6.5% 3.5% 5.7% 

1000 or more 1.8% 0.0% 23.0% 1.7% 0.5% 1.7% 

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

N. of firms 406 26 67 299 1067 1865 

Avg. # of employees 87.5 204.6 1447.8 236.4 63.6 144.6 
Source: INGINEUS survey on the Italian Automotive Components Industry (2009 and 2010) 
 

Not only Italian companies are small, they are also farly independent. Table 154 shows that 71% 
of firms are controlled by individuals: just one enterprise out of five belongs to a national or 
international industrial group. In recent years researchers have begun to notice some weak signs 
of aggregation among firms, but in general, the Italian entrepreneurs prefer to stay independent 
and wait to see their competitors fail, gaining their market share instead of buying them out or 
cooperate with them. The key role of Piedmont in the industry is confirmed by the fact that in 
this region the share of Italian headquarter and foreign-owned firms is higher than in the rest of 
Italy (11% vs. 4% and 7% vs. 4%, respectively). 

 

Table 154: Distribution of the sample firms by ownership type and sector cluster 

 ED MOD SIST SPEC SUB Total 

N. Parent companies 7% 12% 22% 11% 7% 8% 

N. controlled by Italian group 8% 0% 12% 7% 6% 7% 

N. foreign-owned w/out strategic automony 4% 15% 21% 3% 2% 4% 

N. foreign-owned with strategic automony 3% 31% 30% 5% 2% 4% 

Owned by individuals 67% 42% 7% 64% 79% 71% 

Owned by public company 11% 0% 7% 10% 4% 6% 

 100% 100% 100% 100% 100% 100% 
Source: INGINEUS survey on the Italian Automotive Components Industry (2009 and 2010) 
 

However, significant differences emerge also in this regards when we look at the different 
industry clusters. Affiliates of foreign multinationals account for about 50% of firms in the OEM 



 
D9.2 Report summarising the implications per industry for EU countries and emerging 
economies. 

 
 

Page 326 of 392 

 

cluster (MOD and SYS). In order to account for this specificity, in the following analysis we will 
include separate statistics also for foreign-owned firms. 

It is impossible to understand the Italian automotive industry, without taking into account the 
role of the FIAT group (which includes Alfa Romeo, Lancia, as well as the high-end brand 
Ferrari and Maserati), which is the only carmaker producing vehicles in Italy. 

 

Table 155: Total turnover broken down by the share of (direct or indirect) orders orders from firms 
within the FIAT Group (in Italy or Abroad) 

 
The figure above shows that the dependence of the Italian automotive industry from the FIAT 
group is substantial 100 euros of revenues in the sector, 44.2 are due to orders within national 
borders that are – directly or indirectly – linked to Fiat, another 19 euros are due to orders from 
FIAT production plants abroad (up from 13.6 in 2008). This increase in Fiat’s importance is 
probably due to the fact that last year the group’s brands outperformed the competition in the 
European market (+6.3%, compared to an average ‐1.6% decrease from 2008 to 2009 in the 
whole continent). It should not come as a surprise to know that firms in Piedmont show a higher 
dependence on order from domestic plants of the FIAT group. Substantial reliance of domestic 
order from FIAT can be seen also for sub-suppliers, while OEM and E&D tend to serve foreign 
plants. This can be a sign of the higher competitiveness of these producers, which are not easily 
substitutable by FIAT, which then uses them also when producing abroad. 
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Summary 1: The nature of Automotive component sector activities in Italy 

Italian firms in the automotive sector are, as most Italian firms, relatively small and 
independently-owned. Foreign-owned firms are few and concentrated among OEM producers. 
Market opportunities in the industry are largely shaped by the role of the FIAT Group accounts 
for a large share of average sales. Identifying 4 different market clusters in the industry, we 
notice that sub-contractors (SUB) are selling a large part of their output to FIAT’s domestic 
plants. Instead, OEM -which include producers of modules (MOD) and systems (SYS) - and 
SPEC are also suppliers to FIAT’s foreign plants. Engineering and Design (ED) firms are the 
least dependent on FIAT, probably because they are more diversified also in non-automotive 
sectors. 

 

 

9.3 The nature of innovation and knowledge in the sector 
 

Despite the challenges of a difficult year (2009), it seems that Italian automotive enterprises were 
able to avoid sacrificing research and development. While R&D expenditure was reduced in 
absolute terms, the decrease was in line with the fall in revenue, or relatively smaller: the 
percentage of sales revenue spent on research and development activities in 2009 was 2.6%. 
However, behind this average there is a significant change in the distribution of R&D 
expeditures. If we compare the distribution of firms by R&D intensity in 2009 with the same 
distribution for 2008 (Table 156), we can notice that during the crisis the number of firms 
investing more than 5% of their revenues on R&D activities dropped by almost 3 percentage 
points (from 10% to 7%), while the share of firms investing between 2 and 5% fell by 6 
percentage points. Conversely, the percentage of firms that spent less than 2% has increased 
from 63,8% to 73,6%. 

 

Table 156: Investments in R&D 2008 – 2009 

 2008 2009 

Less than 2% 0,638 0,736 

Between 2% and 5% 0,262 0,194 

Between 6% and 7% 0,027 0,009 

Between 8% and 10% 0,07 0,057 

More than 10% 0,002 0,002 

Total 1 1 
Source: INGINEUS survey on the Italian Automotive Components Industry (2009 and 2010) 
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If we analyse the behaviour of the firms active in the different market segments defined earlier, 
we can notice that the propensity to invest in R&D (more than 2% of their sales) is particularly 
low among the SUB (10%) and the MOD (23%). Interestingly, in the latter group the R&D 
intensity (among the firms investing more than 2% of their sales in R&D) is particularly low 
(3.7%) and this may be due to the fact that these firms belong to international firms which have 
their research centres in an other countries, and the R&D carried out in Italy is mainly adaptation 
of foreign technology. However, a closer look at the data reveals that this is not a general pattern, 
since foreign-owned firms are on average very keen on investing in R&D in Italy. 

The companies most engaged in R&D are E&D and SPEC, since in order to compete they are 
forced to innovate. 

 

Table 157: Investment in R&D, by sector cluster and foreign ownership 

 All firms Foreign-owned 

 ED MOD SIST SPEC SUB Total  

Share of firms investing more 
than 2% in R&D 

44% 23% 51% 85% 10% 31% 65% 

Share of R&D/Sales (in firms 
investing 2% or more) 

5.4 3.7 5.1 5.9 4.8 5.5 5.1 

Source: INGINEUS survey on the Italian Automotive Components Industry (2009 and 2010) 

 

As for the the extent and type of innovation activities, Table 158 highlights that 65% of firm 
engaged in some innovation over the last three years, and, consistently with the previous 
evidence SUB are the least innovative firms, while SIST and SPEC (together with foreign-owned 
firms) are much more likely to engage in innovative activities. Process innovation is the most 
common form of innovation in all clusters, while the extent and type of product innovation differ 
across industry segments: products new to the market are mainly introduced by ED and SPEC 
(and foreign-owned firms). SUB declare a high propensity to innovate products, but only 15% of 
firms in this cluster actually introduce radical innovation. As a confirmation of the relatively 
marginal innovation in this group of firms, only of innovators 7% actually apply for a patent. 
Conversely, 36% of system integrators (SIST) actually patent their product. This tells us 
something on the differentiated types of knowledge incorporated in innovation in the different 
clusters. SYS firms produce more codifiable knowledge which is more easily appropriated by 
patents. In other clusters, such as the engineering and design (ED), despite a very high propensity 
to introduce radical product innovation, tacit knowledge is crucial and more easily appropriable 
but the innovating firm. 
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Table 158: Share of firms by type of innovation, sector cluster and foreign ownership 

 All firms Foreign 

 ED MOD SYS SPEC SUB Total  

Innovating firms  71% 77% 84% 85% 55% 65% 85% 

% firms doing process inno as 
a share of  

75% 84% 86% 84% 84% 82% 86% 

N. firms doing product inno 
new to the firm as a share of  

52% 25% 37% 56% 49% 49% 51% 

N. firms doing product inno 
new to the firm new to the mkt 
as a share of  

30% 16% 19% 27% 15% 22% 26% 

N. firms applying for patents 
as a share of  

18% 16% 36% 19% 7% 14% 21% 

Source: INGINEUS survey on the Italian Automotive Components Industry (2009 and 2010) 

 

The investments on research, development and innovation have their outcome in the composition 
of total revenues. As shown by Table 159, 1 euro out to 5 derives from innovative products, and 
this rate reaches 50% if we focus on companies such as Engineering and Design, and 27% for 
OEM that are more exposed to the international competition. The rest of the revenues comes 
from mature products (or services) which still allow sufficiently high margin (about 50% of the 
total turnaround), while the remaining 33% of turnaround derives from products that have 
narrow margins, and thus need that need to be substituted or updated in the near future. It is 
rather interesting to note how this distribution of the revenues differs across clusters: ED firms 
rely mostly on innovative products. This is consistent with the idea that in this cluster, products 
and services are highly customized and thus necessarily they tend innovative. Not surprisingly, 
SUB firms have the lowest share of sales from truly innovative products, and most revenues 
comes from mature products, where cost effectiveness is the key competitive advantage. Instead, 
it is rather surprising that for SPEC firms, which have a high propensity to patent and introduce 
radical innovation, 47.8% of the revenues is due to products where margins are narrow. This may 
have to do with the fact that these firms face a high international competition, and even for new 
products the market power is limited to a relatively short time window, thus firms need to 
introduce new products as a faster rate. 
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Figure 1: Turnaround by type of products (as a share of 2009 revenues). 
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Table 160 helps us understand the sources of knowledge for innovation in the Italian automotive 
sector. Information internal to the firm or the group is the most frequent source of knowledge 
used for innovation. This is true for all clusters within the industry, but it appears particularly 
relevant in the case of foreign-owned firms. This is consistent with the idea that Italian affiliates 
of foreign multinationals use knowledge from their internal R&D labs, but also from the parent 
companies and from other affiliates. As a matter of fact, one key advantage of being part of a 
multinational network is exactly the ability to leverage knowledge generated elsewhere in the 
group, and contextualize it in local markets. The second most important source of information 
are clients, and this is particularly the case for OEM (MOD and SYS). This is consistent with the 
idea that these firms are large, internationalised and networked firms, which can leverage their 
presence in many markets, and their relationships with important customers (which are mainly 
the carmakers) all over the word. As a matter of fact, as we will show in the next section, these 
firms have a substantially higher propensity to rely on international links with other firms and 
institutions. 

Universities and research centers are source of information for 16% of firms, but this share is 
much smaller among SUB firms, while collaborative research projects with other firms is slightly 
less common but more evenly distributed across clusters. Suppliers are a source of information 
for less than 10% of firms, and SYS firms stand out again as the group relying more to this 
source of knowledge. In sum, a rather differentiated pattern emerge within the industry in terms 
of the extent to which innovation results from networking with other firms and institutions. SYS 
firms appears the more networked firms, due to the fact that they need to combine different 
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technologies into a complex system. To this end, they heavily rely on information from suppliers 
of different pieces of the systems they produce and clients which provide feedbacks on the 
specific needs to adapt a system to their particular product. At the same time, substantial 
collaboration with Universities is needed in order to have access to the latest technologies. 

 

Table 159: Sources of information for innovation, by sector cluster and foreign ownership (share of 
firms) 

 All firms Foreign 

 ED MOD SYS SPEC SUB Total  

Internal to the enterprise or 
group 

86% 75% 80% 79% 75% 79% 87% 

Clients 25% 50% 45% 32% 34% 32% 35% 

Universities, research centres  22% 0% 40% 23% 9% 16% 23% 

Research projects with other 
enterprises  

10% 0% 10% 14% 11% 12% 11% 

Suppliers 8% 0% 15% 10% 8% 9% 10% 

Competitors  2% 0% 0% 3% 1% 2% 0% 
Source: INGINEUS survey on the Italian Automotive Components Industry (2009 and 2010) 
 

Comparing data from the 2010 and 2009 survey, we uncover a trend of increasing networking: 
30% of the sample firms state they clients an important source of knowledge in 2010, compared 
to only 20% one year before; while 10% mention suppliers as a source of knowledge, compared 
to 5.3% year before. Partnership with other companies also appear an important (and slighty 
increasing) source of knowledge (10.6%, compared to 7.5%). Even if the cooperation level with 
partners or others infrastructures is still limited it has increased in the last 3 years: the growth is 
still very slow but there are signs that some firms starting to understand that in order to overcome 
some structural weaknesses due to the relatively small size, it is necessary to join ideas, 
investment and infrastructures. 

It is also worth mentioning that in the last two years the rate of companies that carry on internal 
R&D activities rose from less than 70% to more than 95%: this means that every company has 
understood that some kind of research and development activity is necessary. Even companies 
that do not have a design or development process, they devoted some efforts to scouting the 
market, new products, the quality of their product or the efficiency of they production process. 
However, some of these internal activities are not systematic, and they often do not occur in 
R&D lab. For example, during an interview an entrepreneur said that he had improved the 
melting process by reading over a technical manual from his former high school studies. Thanks 
to that knowledge he had sensitively reduced the cost of his process to building some parts of the 
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gear box for a client such as Porsche. This anecdote underlines the strategic role that the 
industrial culture played for many local Italian clusters (not only in the automotive industry). 
That culture has created a class of people sharing the same values and technical knowledge from 
the very years of their technical high schools. Recently talking with a southern entrepreneur she 
said that she is engaged in improving the technical structures (laboratory) in the local high school 
because she is aware of the importance that this first step has in the production of knowledge and 
local industrial culture. 

 

Summary 2: The innovation process of in the Italian Automotive component sector 

Innovation and knowledge development appear markedly different across industry clusters. SUB 
and MOD have a low propensity to invest in R&D, introduce radical innovation, and patent their 
new products and processes. Consistently with the nature of their innovation activities, these 
firms’ product portfolio include mainly mature products. On the contrary, ED and SPEC have the 
highest propensity to invest in R&D and introduce radical product innovation, but the latter 
derive a large share of sales from product with narrow margins, probably due the fact that they 
face a high international competition. Due to the more codifiable nature of technology, SYS have 
the highest propensity to patent their new products and processes. 

Differences in the innovation process emerge also when we look at the sources of information 
for innovation. While clients are the most important external source of information for all firms, 
this is particularly the case for OEM firms, which have to customize their products to the specific 
needs of their clients. ED and SPEC, which operate closer to the technological frontier (as 
indicated by the intensity in radical innovation reported above), have a higher propensity to 
collaborate with University and research institutes. On average, SYS firms, which are the firms 
which need to combine different types of knowledge and technologies into complex and modular 
products, are the more networked firms. 

 

 

9.4 Locations and internationalization 
 

Despite their relatively small size, Italian automotive firms established a rather strong presence 
in international markets. According to our survey, 62.5% of the firms were able to sell their 
products and services abroad and on average export accounted for 28% of total sales. Although 
the largest destination markets are usually within Europe, firms are engaged in export activities 
also towards non-European countries. 

In Figure 1, we map the response of firms to a question regarding the three most important 
foreign markets. The bulk of these top destinations are in Western and Eastern Europe (773 and 
116 instances), North America (96) and Asia (including Cina and India). However, distance 
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seems to matter, as North African countries is indicated as a top market in 19 cases, while India, 
which should be a far more attractive market appears only 21 times, and China 28. 

 

Figure 2: The top 3 foreign markets (number of occurrences reported by exporters) 
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As already show throughout this report, the average hides significant differences across industry 
clusters: SUB are the least internationalised firms, while SPEC and SYS are more export 
oriented. In particular, SPEC appear the more likely to engage in export activities, but SIST 
denote a remarkable export intensity. Furthermore, if SUB, which instead appear more reliant on 
national clients belonging to the FIAT group. Conversely, export intensity is higher for SPEC 
and SYS. Interestingly, SPEC have the highest average share of export, but lowest share of sales 
to foreign firms belonging to the FIAT group: the high export intensity of SPEC firms is mainly 
due to sales to clients outside the FIAT group. Results suggest, as expected, a correlation 
between innovation and exporting activity. As a matter of fact, SPEC and SYS are both the more 
likely to be innovative and to be exporters. In line with this interpretation, also foreign-owned 
firms in Italy appear to be among the more innovative and export-oriented firms. 

 

Table 160: Exporting activity, by sector cluster and foreign ownership 

 All firms Foreign 

 ED MOD SYS SPEC SUB Total  

%. exporting firms 70.4% 69.2% 71.6% 78.6% 54.3% 62.5% 74% 

Avg. Share of Export Sales 32.0 34.9 36.4 36.5 23.5 28.0 38.1 
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Avg. Share of sales to foreign 
clients belonging to FIAT 
group 

23.0 32.1 36.3 21.3 24.9 24.5 29.1 

Avg. Share of sales to foreign 
clients outside FIAT group 

39.7 32.7 42.7 40.2 36.7 38.3 42.2 

 

The internationalization of automotive producers has been marked by an increasingly direct 
presence with production plants abroad in the past few years. The number of plants that were 
opened and closed in different geographical areas during the year shows that the biggest positive 
balance is beyond national borders. Table 161 provides details on the share of firms which were 
already multinationals in 2008 (i.e. they reported that their company had employees abroad) and 
those that become multinationals in the last two years, or increased their presence abroad, by 
opening new plants abroad. Only 2.3% could be defined as multinationals in 2008 but, once 
again, behind this average we have SUB, among which less than 1% are MNCs, and SYS and 
SPEC, where multinationals are much more frequent. Interestingly, firms opening new plants 
abroad are as much as existing MNCs, suggesting that in the last two years the Italian automotive 
industry have experienced a significant trend towards international production, which 
characterizes all industry clusters. 

 

Table 161: International production, by sector cluster and foreign ownership 

 All firms Foreign 

 ED MOD SYS SPEC SUB Total  

% firms with employees 
abroad (MNCs) 

3.4% 3.8% 6.0% 4.7% 0.8% 2.3% 5% 

% firms opening plants 
abroad 

3.0% 3.8% 9.0% 5.0% 1.6% 2.7% 1% 

Source: INGINEUS survey on the Italian Automotive Components Industry (2009 and 2010) 

 

Summary 3: The degree of commercial and productive internationalization in the Italian 
Automotive component sector 

Exporting is frequent, but most firms serve nearby markets (mainly in Europe) and a large part of 
exports is directed towards FIAT plants abroad. Emerging markets are served only by a handful 
of firms. Instead, opening plants abroad (i.e. becoming multinationals) is very rare. This reveals 
that Italian firms in this industry may face substantial difficulties in overcoming the cost and 
uncertainty of doing business abroad and prefer to go the easy way, instead of targeting the most 
profitable markets and engage in more commitment intensive internationalization. A clear link 
emerges between innovation and internationalization: SUB and MOD are the least 
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internationalized, while SPEC and SYS, which are also the more active in radical innovation, 
have a remarkable propensity to export and open plants abroad. 

 

 

9.5 Sector embeddedness in GINs 
 

Italian internationalisation in automotive cluster is still characterised by the first 
internationalisation stage: commercial relationship, often driven by the main Italian or foreign 
historical client. Not many companies have plants abroad, even if, as we noticed above, their 
number is increasing. 

If we look at internationalisation in a broad sense, and extend beyond exporting and producing in 
plants owned by the company, we get a more articulated picture. Table 162 reports the share of 
companies that report carrying out business activities abroad, not necessarily within the 
boundaries of the firm. We report results for Italian-owned firms and for foreign-owned 
separately, in order to avoid inflating results with data on affiliates of foreign multinationals in 
Italy, which are clearly more likely to be part of a group which carries out business activities 
abroad. As a matter of fact, foreign-owned firms have a very high propensity to carry out 
business activities abroad (i.e. in their headquarters or other affiliates of the group. Interestingly, 
Italian affiliates of foreign multinationals report a relatively low propensity to do product 
innovation and technological development abroad. This may indirectly support the idea that 
these firms invest in Italy to tap into specific sources of knowledge (from clients, suppliers and 
research institutions). On the contrary, only about 2% of Italian-owned firms carry out any 
activity abroad. The business functions which are more frequently performed abroad, are 
strategic management, product innovation and marketing, while technological development is the 
least likely to be carried out abroad. These results suggest that only a handful of Italian are 
actually carrying out activities abroad, but those few of them are really embedded in global 
production and innovation networks. Still the core of technological developments rely on 
activities carried out in Italy. In other words, one could have expected that firms would be less 
keen on internationalising strategic activities, while the evidence says otherwise: firms are 
almost equally likely to perform marketing, product innovation logistics and production activities 
abroad. Differences across cluster are again striking: while up to 5% of ED carry out activities 
abroad, only about 1% of SUB do. Furthermore, the latter are more likely to do logistics abroad, 
ED concentrate on marketing and customer services abroad.56 

                                                      
56 SYS firms show high propensity to perform business activities abroad, but we prefer not to comment too much on 
that, given that only 16 Italian-owned SYS firms are in the sample, as opposed to 563 SUB, 124 SPEC and 196 ED. 
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Table 162: Firm propensity to perform business activities abroad, by sector cluster 

 Italian-owned Foreign 

 ED MOD SYS SPEC SUB Total  

Strategic management abroad 4.1% 0.0% 25.0% 2.4% 1.2% 2.4% 66.7% 

Marketing, sales, customer 
svcs. abroad 

5.1% 0.0% 31.3% 0.8% 0.7% 2.2% 62.8% 

Product innovation abroad 4.1% 0.0% 18.8% 2.4% 1.2% 2.3% 25.6% 

Logistics abroad 2.6% 0.0% 25.0% 0.8% 1.4% 2.0% 39.7% 

Production abroad 3.1% 0.0% 25.0% 2.4% 1.1% 2.1% 43.6% 

Technological development 
abroad 

2.0% 0.0% 25.0% 0.0% 0.7% 1.3% 28.2% 

Source: INGINEUS survey on the Italian Automotive Components Industry (2009 and 2010) 

 

The embeddeness of Italian automotive firms in GIN can also be assessed exploiting the 
information on the sources of information for innovation. This aspect has been analyzed also in 
Section 2 (Table 159), but here we focus on the propensity to rely on foreign sources of 
innovation. Table 163 report the share of firm reporting foreign sources as a share of all firms 
that use each specific source of information for innovation. Here again we distinguish Italian-
owned firms from affiliates of foreign multinationals in Italy. The propensity to use foreign 
sources is the highest in the case of information coming from clients and competitors, while it is 
lower for sources of information within the group. This is consistent with the idea that the 
internal network of Italian firms abroad is limited, but they exploit non-equity relationships to 
establish a global external network with clients and competitors abroad which foster their 
innovation activity. Furthermore, the relatively low propensity to engage in research projects 
with other enterprises abroad is consistent with the idea that this networking is mostly informal, 
and does not fall into formalized joint research projects. Interestingly, this pattern is rather 
homogenous across industry clusters, despite the high heterogeneity within the industry, which 
we have documented in the previous sections. As one would expect, foreign-owned firms have a 
higher propensity to rely on foreign sources of information within the group (i.e. the 
headquarters’ research labs), and have a higher propensity to establish links with foreign 
Universities (i.e. in the home country). The tendency to embed in informal global innovation 
networks appear mostly as an Italian characteristics, while foreign multinationals have a 
relatively high propensity to engage in joint research projects with other firms abroad. This is 
consistent with a tradition of informal cooperation among Italian firms, which is the type of 
interactions we observe among clients-suppliers and competitors in industrial districts. 
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Table 163: Firm propensity to utilize foreign sources of information for innovation, by sector cluster and 
foreign ownership 

 Italian-owned Foreign 

 ED MOD SYS SPEC SUB Total  

Internal to the enterprise or 
group 

6.1% 0.0% 11.1% 6.0% 8.6% 7.3% 20% 

Research projects with other 
enterprises  

9.1% -- 50.0% 11.1% 14.3% 13.6% 43% 

Clients 40.0% 50.0% 50.0% 50.0% 40.5% 43.1% 50% 

Suppliers 10.0% -- -- 23.1% 38.1% 27.3% 33% 

Competitors  33.3% -- -- 75.0% 0.0% 44.4% -- 

Universities, research centres  12.0% -- 25.0% 10.7% 27.3% 16.5% 43% 

Source: INGINEUS survey on the Italian Automotive Components Industry (2009 and 2010) 
 

Summary 4: Embeddeness in GINs in the Italian Automotive component sector 

Only a handful of firms carry out some business activity abroad, but those few engage in a 
variety of activities, ranging from strategic management, marketing, product innovation, 
production and logistics. Thus, these firms appear rather embedded in GPNs and GINs. 
However, the propensity to internationalize core technological development activities is still 
lower than for the other business activities. This may reflect the fact that Italian prefer to 
concentrate the activities which are perceived as strategic for their competitive advantage. 
Consistently with previous evidence, SUB are the least prone to offshore activities, while ED are 
the more likely to perform activities abroad. It is worth mentioning that these firms are not 
particularly internationalized, in terms of exports and/or foreign production. However, these 
firms are mainly providing services, so for them internationalization may take more subtle forms, 
which may not be captured by standard measures. 

The embeddeness of Italian automotive firms in GINs, can also be measured by their propensity 
to use foreign sources for innovation. This is the highest in the case of information coming from 
clients and competitors, while it is lower for sources of information within the group. This is 
consistent with the idea that the internal network of Italian firms abroad is limited, but they 
exploit non-equity relationships to establish a global external network with clients and 
competitors abroad which foster their innovation activity. Furthermore, the relatively low 
propensity to engage in research projects with other enterprises abroad is consistent with the idea 
that this networking is mostly informal, and does not fall into formalized joint research projects. 
Interestingly, this pattern is rather homogenous across industry clusters, despite the high 
heterogeneity within the industry, which we have documented in the previous sections. The 
tendency to embed in informal global innovation networks appear mostly as an Italian 
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characteristics, while foreign multinationals have a relatively high propensity to engage in joint 
research projects with other firms abroad. This is consistent with a tradition of informal 
cooperation among Italian firms, which is the type of interactions we observe among clients-
suppliers and competitors in industrial districts. 

 

 

9.6 Impact from the crisis 
 

Beginning in the fall of 2008, the financial crisis spread to the market for durable goods and, 
eventually, cyclical goods like cars and other motor vehicles. After 6 years of worldwide market 
growth, the trend turned on its head leading to new vehicle sales decreasing from more than 62 
million in 2007 to approximately 57 million in 2009. Production came to an even worse 
standstill; after the record breaking output levels of 73 million units in 2007, 2009 recorded a 
mere 61 million. In one year (2009), the decrease in the number of units produced was almost 10 
million (13.5% compared to 2008). 

Within the context of a widespread crisis, not all continental and national markets behaved in the 
same way. Amongst mature markets, some suffered substantial losses (21.4% in the United 
States) while others were able to limit the damage (3.4% in Western Europe) thanks to 
government incentives on the purchase of new cars and commercial vehicles. On the other hand, 
the most important emerging markets (except for Russia’s 48%) continued to record positive 
growth rates, ranging from India and Brazil’s +11% to China’s 45.5%. In fact, their share of the 
total new‐vehicle sales in the world went from 29% to 36% in only twelve months. 

And what’s in store for the near future? While the International Monetary Fund expects world 
GDP to bounce back to 4.6% this year, most operators suggest 2010 will be a year of transition 
for the automotive sector, marked by government incentives gradually running out and consumer 
confidence still affected by the uncertainty of recovery and the high levels of unemployment. 
New vehicle sales are not expected to return to pre‐crisis levels (2007) much before the end of 
2011 or the beginning or 2012. 

It rather well known that the global crisis hit the automotive industry more than any other in 
manufacturing: in 2009 production dipped by 10 million units worldwide, and by 17.6% in Italy 
compared to 2008. Consequently, the Italian sector’s revenues decreased by 15.8% during 2009, 
going from 49.6 billion euros in 2008 to 41.7 billion euros. The crisis has hit the sector in a 
similar way across territories and market segments: in Piedmont turnover dropped by 16.5% 
compared to 2008, and the fall ranged between 13.6% for modules and systems suppliers, to 
17.1% in the case of specialists. More in-depth analyses suggest that only the major companies 
were able to cut losses, as they could count more updated and innovative products. 

The markets’ prolonged halt brought productive capacity utilization under 70%, far below the 
level allowing for profitability (which is around 80%), with inevitable consequences on the 
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financial results achieved by both assemblers and component manufacturers. During the two 
years under examination, the 10 largest automotive groups recorded an overall 38% decrease in 
their stock market value. The 12 largest groups in the world in terms of sales suffered losses for 
26.2 billion euros in 2008 and 2.7 in 2009, with a 13.9% decrease in revenues in the same year. 

As reported in the last Observatory on the Italian Automotive industry, exports, which are worth 
over 42.6% of total revenues, decreased at about the same rate as total revenues: 15% on 
average, and 12% for Piedmontese enterprises. The latter, however, confirmed they have 
established a stronger presence in international markets, as 69% of them were able to maintain 
orders from abroad (compared to 58.5% in the rest of Italy). At the same time, dependence on 
Fiat rose, reaching 63.2 euros out of 100 (compared to 47.8 in 2008). 

The causes for this, however, can be considered more temporary than structural, as it is the result 
of an increase in market share of the Fiat Group in 2009). In Piedmont, the same figure rose to 
78.1. R&D expenditure did not falter: while decreasing in absolute terms, its reduction was 
proportional to revenue, if not relatively smaller. Finally, Fiat’s plan for 2010 2014 holds great 
opportunities for the whole automotive sector: if only three quarters of its goals are achieved, 
Italy’s output in 2014 would reach almost 1.5 million motor vehicles – returning to levels last 
recorded in 2002, 18% above the average output of the last decade. 

Unlike in past years, the reduction in revenues affected all analyzed Italian territories and 
product segments equally; the range of variations spans from 13.6% (modules and systems 
suppliers) to 17.1% (specialists). Enterprises headquartered in Piedmont record a 16.5% 
decrease, not far from the rest of Italy’s 14.9%. 

By breaking this down, we can note that exports (worth over 42.6% of the sector’s total 
revenues) decreased by 15% on average in the sample and by 12% in Piedmont, in line with total 
revenues. 

To overcome this very tough period Italian automotive enterprises show coherent responses with 
their characteristics described before. From Table 164 we see that they mainly plan to invest in 
production rationalisation (56.6%) and look for new clients (55.1%). One out of three invest in 
new or better product: to push product’s innovation more than 1 out of 4 asking public 
authorities to have grants. Only 12% are looking for agreements or projects with other 
enterprises, and 1 out of 5 indicates the intention of invest in workforce training. Relatively 
unfrequent is to rely on delocalisation (2.4%). However, some differences exist across industry 
clusters: OEM (ED and SYS) firms, which are the largest and more internationalized firms, 
display a higher propensity to react by delocalizing production, while SUB which, as we have 
illustrated in this report, are usually smaller, less innovative and more inward-oriented, do not 
see delocatisation as a viable option. This is consistent with the idea that internationalisation of 
production is a costly strategy, and not all firms may embrace it. 
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Table 164: Firms’ reaction to the economic crisis, by sector cluster and foreign ownership 

 All firms Foreign 

 ED MOD SYST SPEC SUB Total  

Rationalize production 49.7% 69.2% 64.3% 59.3% 57.7% 56.6% 66.2% 

Search new clients 53.8% 38.5% 32.1% 61.7% 55.2% 55.1% 44.6% 

Launch better product 36.7% 7.7% 21.4% 36.4% 30.8% 32.5% 35.1% 

Training personnel 23.6% 23.1% 32.1% 13.0% 16.3% 17.9% 29.7% 

Look for partnerships 12.6% 7.7% 7.1% 17.9% 9.6% 11.7% 9.5% 

Delocalise production 0.5% 23.1% 10.7% 3.1% 1.9% 2.4% 12.2% 

Source: INGINEUS survey on the Italian Automotive Components Industry (2009 and 2010) 

 
As for the requests for public intervention, firms ask for measures to reduce their clients 
insolvency by achieving more certainty in payments (68.9%) and guarantee fund for their debts 
(36.4%). Funding for innovation and workforce training are perceived as relatively less 
important to help firms face with the crisis. 

 

 

9.7 Looking forward 
 

While the crisis obviously affected the Italian automotive sector’s results, we must note that 
some enterprises were able to face it: 24% of the sample stated that revenues in 2009 were in line 
(or higher) with those of 2008. From a more in‐depth analysis of interviewees who claimed an 
increase in revenues, we can note that they are particularly active in the field of innovation 
(80%), both for cost reduction and productivity increase (63%) and for product improvement or 
new product development (about 40%). These enterprises not only have ideas, but patent them 
(11.6%, compared to 4.9% in the whole sample) to defend completely new products (20%, 
compared to 13.4% in the whole sample). They are more sensitive than average to partnerships 
with other enterprises and suppliers, and to cooperation with universities. Many of them were 
given an advantage by a higher degree of product and client (both in Italy and abroad) portfolio 
diversification, and by a market presence that proved more solid than others’: ranging from cars 
to the aftermarket. These enterprises focus on green technology products more decisively than 
average (36.2% of them, compared to 22.6% of all interviewees). 
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Another positive feature that seems important is size. Breaking down the variations in revenue in 
the sample by size class shows that last year large enterprises lost 13.8%, medium ones lost 20%, 
small ones lost 21% and micro ones lost 18.4%. Large enterprises have a product portfolio that is 
more up to date and rely on products that are not competitive 12 anymore only for one fourth of 
their revenues (the figure is 50% of revenues for micro enterprises). This can be tracked back to 
the fact they have more resources to put into R&D (2.8% compared to 2% in micro and small 
enterprises), and have a stronger penetration in international markets. 

These will all be ingredients for success, to use in order to seize the opportunities that will 
emerge from the new phase Fiat is opening: supposing at least three quarters of its goals are 
achieved, Italy’s output in 2014 would reach almost 1.5 million motor vehicles – returning to 
levels last recorded in 2002, 18% above the average output of the last decade. The group has 26 
billion euros on budget for investment capital expenditure in the next 5 years, plus R&D and 
Chrysler investments; including Chrysler’s activities, it will purchase over 60 billion euros in 
goods and services. And this is an opportunity the Italian automotive sector is certainly capable 
of seizing. 

 

 

9.8 Concluding remarks 
 

This report investigates the characteristics of the Italian automotive industry with special 
reference to the innovation and knowledge generation process, the degree of internationalisation 
and the embeddedness of firms into GINs. Exploiting a collaboration with the Chamber of 
Commerce of Turin, which administers every year a survey to a large and sample representative 
of universe of the Italian producers of automotive components, we were able to collect data on 
1865 firms over two years (2008 and 2009). Following an established methodology of the 
Chamber of Commerce of Turin we identified 5 industry clusters within the industry: the OEM 
(original equipment manufacturers), which are split into those supplying (i) modules (MOD) and 
(ii) systems (SYS) to the final good assemblers; (iii) firms providing engineering and design 
activities (ED); (iv) specialist firms, which supply parts and components with a high degree of 
innovativeness and specificity (SPEC); (v) sub-contractors, which produce more standardised 
parts and components. Results reveal that it would be misleading to consider the industry as 
whole, without recognizing the peculiarities of individual clusters within the sector. 

Market opportunities in the industry are largely shaped by the role of the FIAT Group, which 
accounts for a large share of average sales, but this is differentiated across clusters. While SUB 
are selling a large part of their output to FIAT’s domestic plants. Instead, OEM and SPEC are 
also suppliers to FIAT’s foreign plants. 

Splitting the industry into the 5 clusters allow us to appreciate that SUB (which is the largest 
cluster, accounting for about 60% of all firms, and featuring mainly small-sized firms) and MOD 
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(a small cluster with medium-sized firms), produce rather standardized products and are the least 
innovative and internationalized. Consistently with the nature of their innovation activities, these 
firms’ product portfolio include mainly mature products. In these clusters neither GPNs nor 
GINs can be detected. On the other hand, SPEC and SYS produce highly innovative products, 
tailored to the specific needs of individual customers, which also require extensive networking 
with Universities and other firms. Due to the more codifiable nature of technology a different 
types of knowledge and technologies into complex and modular products, SYS have the highest 
propensity to patent their new products and processes and are the more networked firms. ED 
firms is a peculiar cluster, since it is probably the more diversified also in non-automotive 
sectors. For this reason ED firms are the least dependent on orders from the FIAT Group. 
Furthermore, these firms provide mainly services, which are most often radical innovations, but 
that not always can be patented, and which stem mostly from within the group and rarely from 
networking activities. 
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ANNEX 10 - COUNTRY SECTOR REPORT: AUTOMOTIVE IN 
BRAZIL 
 

Authors: Gustavo Britto (gustavo@cedeplar.ufmg.br), Eduardo Albuquerque 
(albuquer@cedeplar.ufmg.br) and Otávio Camargo,Fundação de Desenvolvimento da Pesquisa 
(FUNDEP, Brazil, participant no.2). 

 

 

10.1 Introduction 
 

The objective of this report is to analyze the dynamics of GIN formation in the Brazilian 
Automotive sector. WP9 aims to answer two key questions. First, what GIN patterns, if any, can 
be observed in the country. Secondly, to what extent the observed patterns are determined by the 
sectoral dynamics. 

The report presents empirical evidence collected from a variety of sources, introduces a 
preliminary interpretation of the key patterns observed in the data, and advances a discussion of 
the limits of GINs in the country. 

The analysis of collected data suggests that the GIN identified in Brazil shows an immature 
(incomplete) and intermittent structure. This thesis is supported by data from the National 
Innovation Survey (PINTEC), the INGINEUS innovation survey and by eleven case studies 
carried out for WP5 and WP6. 

Data from PINTEC reveals that the automotive sector has traditionally been one of the largest 
investors on innovation measured, both as expenditures with innovative activities and on R&D 
specifically, within the manufacturing industry. The levels of expenditure shows a growing trend 
since 2003, reflecting the sectors’ stage of development as will be seen in section two of this 
report. However, the R&D effort is still concentrated on large automakers and a handful of 
(multinational) systems and parts suppliers. 

The dynamics of the GIN is largely primarily determined by the leading multinational automaker 
and, to a lesser extent, by isolated initiatives of multinational suppliers, both of which operate 
under the restrictions of the local branches’ position in their respective global division of labor. 
The progression of the local GIN towards a pattern akin to that observed elsewhere, mostly in the 
ICT sector in Asia, depends crucially on substantial changes in the local institutional 
arrangements and as well as on supporting policies. 

The report is divided in five sections including this introduction. Section two brings details on 
the data used throughout the report. Section three is composed of an overview of the recent 
history of the automotive sector in the country and in the State of Minas Gerais, in particular. 
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Section four presents key indicators from PINTEC in order to present a clear picture of the state 
of innovation in the auto sector as well as recent trends in the last decade. Section five follows 
with a detailed analysis of the data from the INGINEUS survey. Finally, section six includes the 
general analysis of GINs formation and dynamics in Brazil. 

 

 

10.2 Data sources 
 

The analysis carried out in this report is based on three information sources. The background 
information comes from the Brazilian version of the Community Innovation Survey (2003, 2005, 
2008). This data is key to demonstrate the relevance of the automotive sector in terms of 
innovative effort in comparison with the manufacturing industry as a whole. The second source 
is the INGINEUS survey. In Brazil, companies located in the State of Minas Gerais compose the 
survey sample. The state is home of large multinational automakers and of a significant part of 
their supply chains. Finally, the analysis also benefits from six case studies that focused on the 
formation of GINs broadly speaking, and on further five case studies that focused on aspects of 
competence building within GINs. 

INGINEUS survey Sample 

The survey was carried out on a sample of firms, which was created based on three distinct 
sources: 

(a) The Annual Registry of Social Information (RAIS) 

RAIS is a registry of social and balance sheet information collected by the Labour and 
Employment Ministry and it is mandatory for all firms formally registered in the country. The 
dataset is made available by the Ministry annually with a two-year lag. 

From the dataset all manufacturing firms classified as pertaining to the automotive sector, 
defined by the company’s highest source of revenue, from the state of Minas Gerais were 
extracted, provided the firm declared over 30 employees. 

The total number of firms classified in the automotive sector in Brazil is 2,625. Out of these, 233 
companies are located in the state of Minas Gerais. Of these companies, 107 (46%) have 
employed, in 2008, 30 workers or more. 

(b) Auto-parts Union Contact List (SINDIPECAS) 

From experience, the number of firms which are part of the automotive chain of production tends 
to differ from the companies which are formally classified as part of the sector. This problem is 
particularly important for companies that produce a large number of goods making the formal 
classification less meaningful. For this reason we anticipated our case study (GIN of local FIAT) 
in order identify companies that are part of the chain of production. 
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One of the possible sources is the Auto-parts Union. The Union keeps a database of all affiliates 
companies. The downside of this source is its maintenance, given that the companies’ details are 
update sporadically. Regardless, we took on the information available and updated the details 
using information available online. 

(c) Other known suppliers 

Further to the Union List, we had already gathered data from interviews with employees of a few 
key companies in the automotive sector. These interviews rendered a number of contacts of local 
suppliers. These contacts were added to the sample. 

Sample Size, Procedures and Results 

In all, 107 firms were chosen from RAIS, 66 from the SINDIPECAS and 88 from previous 
research projects, in a total of 266, which account for 100% of companies directly classified as or 
pertaining to the automotive sector in the state. The raw dataset was then reduced to 241, after 
cleaning the sample from companies that closed between the last year of availability of the date 
sources and the present day, companies without complete contact information (name, address, 
sector, phone number and potential interviewee). 

 

 

10.3 The automotive industry in Brazil: a general outline 
 

The automotive industry was established in Brazil during the second half of the 1950s, having 
experienced continuous growth until the early 1980s. During this period, there were two market 
cycles of growth with diverging characteristics, the first ranging from 1957 to 1967 and the 
second one from 1968 to 1980. The former comprehended the establishment of vehicle 
production proper, while the latter completed the process of building the automotive industry as 
a whole, with the arrival of other important multinational corporations. The 1980s was marked 
by a strong contraction of the automotive industry's activities, due to the severe economic crisis 
that that Brazilian economy was facing. 

The manufacturers and the auto-parts companies installed and developed themselves via two 
different processes which led to distinct market structures – although they were obviously 
interrelated. The manufacturers segment was characterized by few large multinational 
companies, while the auto-parts companies constituted a more fragmented structure of small 
local enterprises. Their structure was competitive. 

IN the 1990s a series of market-oriented reforms was implemented. Chief among them, the trade 
liberalization and the monetary stabilization warranted a steady recovery of vehicles production 
from 1993. The decade was also characterized by a strong investment cycle. However, with the 
beginning of the Asian Crisis, in 1998, the Brazilian automotive industry experienced a period of 
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recession and instability that lasted until 2003. From this year on, its production and sales 
presented strong growth, with the rate of capacity utilization nearly reaching its limit. 

As a consequence, starting in 2006/2007, a recovery of investments could be observed. The 
current perspectives, however, point to an increase of the production through new investments. 
The projections indicate that the production capacity, which went from 2.0 to 3.5 million 
vehicles with the investments of the 1995/2001 period, will reach 6 million units in 2013. 

 

10.3.1 Structural changes in 1990s 

The configuration of the Brazilian automotive industry, during the 1990s, is the result of a 
combination between the country's internal reforms and the industry's changes globally. The 
latter brought about a new international character to the vehicle industry market structure. The 
companies and a global industry consolidated themselves, and the global production chain was 
established. These changes imprinted transformations to the production, organizational and 
market structures of the Brazilian automotive sector, as well as to the insertion of the country's 
industry in the world industry and commerce. 

The changes and the growth of the vehicle production industry during the 1990s led to the entry 
of new companies to the market. Their relative market shares also changed, but, nevertheless, the 
concentration structure was not significantly altered. As to what regards the auto parts sector, the 
restructuring of the industry, with the denationalization and concentration process, caused 
expressive changes in the market structure. 

Although the Brazilian economy has undergone a process of economic liberalization, its 
automotive industry was subject to a set of policies and interventions during the 1990s. They 
were decisive for the realization of new investments and for the expansion of the production. 
These policies and interventions comprise the Automotive Agreements57, the formation of 
Mercosur and the institution of the Automotive Regime.58 

From 1991 to 2001, the manufacturers invested 17.5 billion dollars, while the auto parts 
companies invested 11.9 billion dollars (Anuário Estatístico/Anfavea, 2009). During the 1990s 
the manufacturers presented two clear-cut investment cycles. 

                                                      
57 These agreements were the product of sectoral chambers with the participation of the government, companies and 
workers, in accordance to the Law No. 8,178 of March 1991. The agreements determined the reduction of prices, 
taxes and margins, besides the development of new forms of consumer finance. There were also established goals 
for the creation of jobs, for raising real wages and for investments to be done by the companies. 
58 The Automotive Regime's main objective was to promote the growth of production and Brazilian exports, as well 
as the realisation of new investments. The measures sought to facilitate the imports of the companies that raised their 
exports and invested in the country. This would be done by means of a reduction of the import tax. On the other 
hand, the measures determined nationalisation indexes for the final vehicle assembly and for the acquisition of 
capital goods, raw materials and auto parts. The Regime's strategy sought to link the imports volume to the 
expansion of local production and of exports. 
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The first cycle, which extended from 1990 to 1994, aimed essentially at the rationalization and 
technological modernization of the existent industrial park. The second cycle, ranging from 1995 
to 2001, encompassed investments both from established manufacturers and from entrants. 
Those that were already established invested to increase their installed capacity, to specialize in 
small vehicles and to obtain larger and more efficient production scales. Whereas the smaller 
investments made by the entrants was compatible with an entry strategy based on producing 
smaller quantities. 

The investments brought along innovations in the production process. The new plants followed 
lean production flexibility criteria, adopting multi-tier or hierarchical supply chains for 
components and parts. This means it was possible for the manufacturers to reduce the initial 
investments and share the enterprise risks with the first-tier suppliers. 

In relation to the auto parts industry, the investments, although high, were smaller than those of 
the manufacturers. This is due to the high growth of auto parts imports. A characteristic of the 
investments in this industry was the intense mergers and acquisitions process it presented. This 
process led to the denationalization and concentration of the Brazilian auto parts industry, in 
tandem with the capital concentration and centralization movement this industry experienced 
internationally. 

The investments made in the Brazilian automotive industry, during the 1990s, produced as their 
main result the installation of new and up-to-date production plants. This reduced the 
technological gap existent in relation to the plants of the developed economies, entailing the 
growth of the Brazilian production capacity. It is estimated that the national production capacity, 
which was of approximately 2.0 million units in 1995, reached 3.5 million in 2001. 

Regarding foreign trade, the 1990s represented a structural shift that led to a new international 
insertion of the Brazilian automotive industry. The trade opening gave rise to an expressive 
modification of the automotive industry's balance of trade throughout the decade. Imports and 
exports grew considerably to a new level. As a result of expressive investments and of this new 
scenario, there was a significant growth of intra-industry and intra-company trade. 

 

Table 165: Production, Licensing, Exports and Imports – 1990 to 2008 

YEAR PRODUCTION LICENSING EXPORTS IMPORTS NET QTY. 

1990 914,466 712,741 187,311 115 187,196 

1995 1.629.008 1.728.380 263,044 321,011 (57.967) 

2000 1.691.240 1.489.481 371,299 146,14 225,159 

2001 1.817.116 1.601.282 390,854 158,331 232,523 

2002 1.791.530 1.478.621 424,415 103,806 320,609 

2003 1.827.791 1.428.610 535,98 67,909 468,071 
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2004 2.317.227 1.578.775 758,787 56,451 702,336 

2005 2.530.840 1.714.644 897,144 80,356 816,788 

2006 2.612.329 1.927.738 842,837 130,411 712,426 

2007 2.980.108 2.462.728 789,371 264,475 524,896 

2008 3.215.976 2.820.350 734,583 334,955 399,628 

2009 3.182.923 3.141.240 475,325 436,861 38,464 

Source: ANFAVEA (2009). (*) Sum of total automobiles, light commercial vehicles, lorries and 
buses. 
 

During the 1990s the new investments occurred associated with a process of relocating the 
automotive industry in Brazil. This meant a decentralization of the industry, moving away from 
the São Paulo Metropolitan Region towards São Paulo's inland and to the states of Minas Gerais, 
Paraná, Santa Catarina and Rio Grande do Sul. Nevertheless, this decentralization must be seen 
as geographically limited and selective in terms of the sectors it reached. It was stronger with the 
manufacturers, while with respect to the auto parts companies it only occurred in the sectors with 
lower technological content (Camargo, 2006). 

 

10.3.2 The 2000s: recovery and new investment cycle 

During the 2000s there were relevant changes to the worldwide automotive industry. The 
stagnation of the developed countries' markets and the growth of the emerging markets led to a 
relative shift in the geographical importance of the markets, as well as changes in the 
international competition pattern. 

China became the world's second largest market in 2008, behind the USA and directly ahead of 
Japan. In terms of production, China also comes in second, while Japan assumes the first position 
and the USA falls to third. The breakneck growth of the Chinese automotive industry, at 21% per 
year between 2000 and 2008, puts Asia as the leading continent, with 43% of the world vehicle 
production, above North America and Europe. 

Taken together, the growth of China, India, Eastern Europe and Latin America led to a strong 
expansion of the emerging markets. These countries' share in world production rose from 21.8% 
in 2003 to 33.2%, in 2007, according to OICA (International Organization of Motor Vehicle 
Producers). The largest share of the world market still is, however, concentrated in the developed 
countries. The growth of vehicle production and sales in the developing countries has contributed 
to an expressive decline in the inhabitants per vehicle ratio. Nevertheless, the potential growth of 
these markets is enormous, and they are where the larger manufacturers have been trying to 
expand. 
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With respect to the market structure, the growth of the Japanese and Korean companies, and the 
entrance of new Asian companies in the global market, have heightened the global competition. 
Despite the relative loss of the North American and European companies, the market structure is 
still very concentrated – the four leading companies (Toyota, GM, Volks and Ford) control 
approximately 50% of the world market. 

In Brazil, the Asian crisis interrupted the growth of production in 1997. At that time, both the 
manufacturers and the auto parts companies were midway through a set of investments that 
would, as has been said, raise the installed production capacity to 3.5 million vehicles per year in 
2001. 

With the crisis, the Brazilian automotive industry experienced a period of instability between 
1998 and 2003. The rise of the interest rate, the energy crisis and the Argentinean crisis led to a 
contraction of the internal and external market. Idle capacity surpassed 40%, and the 
manufacturers accrued heavy losses during the period. 

From 2004 onwards, with the inflation controlled and a reduction of the interest rate, the 
Brazilian economy started growing again and the automotive industry began a new expansive 
phase. Both the internal and the external markets contributed to the growth of production. 
Internally, the light vehicles sales were stimulated by the rise of employment and of total wages. 
More than 70% of the sales were made via financing, leasing, purchasing pools and extension of 
the payments dates. The sales of lorries and buses, however, followed a distinct logic, for they 
are capital goods, and the decision to buy them possesses the characteristics of an investment. 
The existence of favorable financing options was also an important element, nonetheless. 

Exports also grew, given the favorable external scenario. Although they have contributed to 
smoothening production oscillations, what has been sustaining the growth of production is 
domestic demand, responsible for more than 70% of the growth. 

Besides the importance of real income and adequate finance, the price-sensibility has also proved 
a significant element for raising the internal demand. This was demonstrated with the recent 
reduction of the IPI (Industrialized Products Tax) in facing the current economic crisis. 

From 2003 to 2008 the production of vehicles went from 1.8 to 3.2 million units, which meant an 
average yearly growth rate of 12%. The production of 3.2 million vehicles in 2008 made Brazil 
the sixth largest vehicle producer of the world, behind Japan, China, the USA, Germany and 
South Korea. With this production, Brazil reached a 4.6% share of the world output. The revenue 
of the manufacturers in Brazil was of US$ 65.6 billion in 2008 (ANFAVEA, 2009). 

As to what regards the market structure, it is noticeable that the sharper fall of the CR4 
(concentration ratio of the four largest companies), measured by sales, occurred during the 
1990s, when new manufacturers entered the Brazilian market. The CR4 went from 0.992 in 1990 
to 0.877 in 2001, whereas from 2002 to 2008 it went from 0.867 to 0.859, indicating a situation 
of relative stability. 
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Table 166: Relative Share of the Manufacturers in Internal Sales 

(automobiles and light commercial vehicles) (%) 

YEAR Fiat Ford GM Peugeot Renault Toyota VW CR4 

1990 15,8 18,9 25,5 0 0 0,8 39 0,992 

1995 26,5 11,9 21,9 1,1 0,7 0,8 36,3 0,966 

2000 26,7 8,9 24,4 2,3 4,2 1,9 29 0,889 

2005 21,7 10 19,2 3,7 2,5 2,4 37,3 0,883 

2006 23,1 9,2 19,8 3,8 2,5 2,2 36,3 0,883 

2007 25,8 9,3 18,7 4,1 2,8 1,8 33,9 0,878 

2008 24,9 9,3 18,7 4,2 3,8 1,9 33 0,859 

Source: ANFAVEA (2009) 
 

In 2008, the auto-parts industry in Brazil comprised approximately 500 companies, with a total 
of 207 thousand employees. Its revenue amounted to US$ 39.3 billion. The distribution of 
companies according to the origin of their capital indicates that 59% of them were of national 
capital, while 30% were of foreign capital. Despite this fact, 87% of the revenue belonged to the 
latter, and 13% to the former. The production went 67% to the manufacturers, 13.5% to exports, 
11.5% to replacement and 8% to inter-sectoral demand. 

With respect to the investments, it can be seen, according to the data in Table 167, that after a 
sharp decline during the 2002-2005 period, there is a recovery and growth tendency starting in 
2006. A new investment cycle is expected, leading to an increase of the production capacity in 
the following years. 

 

Table 167: Investments of the manufacturers and of the auto parts companies 

 (US$ million) 

YEAR MANUFACTURERS AUTO PARTS 

1991 880 764 

1995 1,694 1,247 

2000 1,651 1,1 

2005 1,05 1,413 

2006 1,451 1,3 

2007 1,965 1,35 

2008 2,913 1,5 
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2009 2,518 900 

Source: ANFAVEA (2009) and SINDIPEÇAS (2009). 
 

According to the BNDES Sector Report No. 7 (july/2008), it is estimated that between 2008 and 
2011 the automotive industry will invest approximately US$ 20 billion. The manufacturers will 
invest 68% of this amount, and the auto parts companies the remainder. The manufacturers' 
investment will be divided 39% into expansion of the production capacity and 61% into the 
development of new products. The survey also verified that an expressive share of the new 
investments aim at enlarging the motor production capacity. However, a new work from BNDES 
– "Vision of Development" –, published February 2009, revised the investments forecast for the 
automotive sector, reducing them by 33%. 

The industrial and technological policy for the automotive sector, announced by the government 
in the beginning of 2008 – therefore, prior to the crisis –, determined a new investments. A set of 
policies was published under the title "Productive Development Policy" (PDP), which 
established a group of targets and challenges for the whole automotive industry. The targets 
were: 

- to invest a sum total of US$15 billion from 2007 to 2010 and US$ 19 billion from 2011 to 
2013; 

- to reach the production of 4 million units in 2010 and 5.1 million in 2013; 

- to increase the vehicle production capacity to 4.7 million in 2010 and to 6 million in 2013; 

- to reach the vehicles exports target of 930 thousand units in 2010 and 1.08 in 2013; 

- to reach a share in world exports of 5.5% in 2010 and of 6.5% in 2013; 

- to raise the industry's ratio of RD&I expenses to revenue to 2% in 2010 and to 2.5% in 
2013. 

The challenges were: a) raising the production capacity; b) deepening and modernizing the 
productive chain; c) increasing and improving project engineering; d) increasing the exports 
volume. The third point is based on the Automotive Engineering Support Programme (PAEA), 
which offered R$ 1 billion in financing. The programme finances items such as the payment of 
engineers in a specific technological development project, basic projects, development of 
prototypes and new products, specification of parts and components, acquisition of precision 
materials (mainly national ones) and the construction of development centers. 
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10.3.3 Research and development activities 

The technological change process in the automotive industry follows well-known trajectories. It 
occurs essentially by means of incremental innovations in processes and products, which is 
characteristic of mature industries with large companies (FREEMAN; SOETE, 1997). 

Regarding the production process, what could more recently be seen was the dissemination of 
flexible production, during the 1990s, with the adoption of the lean manufacturing principles 
(just-in-time, kanbam, total quality, multi-tier or hierarchical supply chains etc.) adapted by each 
manufacturer (FREYSSENET, 1998). With respect to product development, the basic concept of 
an automobile's operation – namely, traction by a petrol-based internal combustion motor – 
remained unchanged for over a century. Whereas with respect to the design and the introduction 
of accessories there were changes, following orientations based on different moments of the 
automobile's history. 

The new technologies of the automotive industry can currently be classified in four large groups: 
a) alternative propulsion forms, using electrical, hybrid and fuel cell motors; b) on-board 
electronics for the control of vehicle functions; c) combining information and communication 
technologies for navigation and safety systems; and d) utilizing lighter and more resistant new 
materials (CARVALHO; PINHO, 2009). 

The concept of the automotive vehicle is being geared towards smaller automobiles, of lower 
cost and consumption and reduced CO2 emissions. There are strong motives behind this: the 
environmental preoccupations regarding the necessity of reducing CO2 emissions; the rise of oil 
prices, raising the economic viability of alternatives; and the shift of the markets towards the 
developing countries, which entails the need of developing a product different than that oriented 
to the developed countries (CASOTTI; GOLDENSTEIN, 2008). 

The technological innovation activities have been, in recent years, influenced by the international 
oligopolistic competition process. This affected how the product development activities are 
organized between the headquarters and their branches located in developing countries. The 
MNCs structured their research and development activities at the global level, at a moment when 
the international oligopolistic industry was already established. 

The paramount dimension R&D activities assumed in the competition process and in the 
international expansion of the MNCs led to the development of new forms of organizing such 
activities – specifically, the decision of decentralizing R&D or not at the international scale. 
Choosing a certain competitive strategy and a certain product policy makes the company adopt a 
particular international division of labor with its branches regarding product development. 

The competitive strategy is based on the product portfolio and on the priorities in relation to the 
many market segments, for the competition is different in each market segment or niche. 
Different competitive strategies can lead to different ways of organizing the global product 
development activities. Another important element acting upon the organization of activities is 
the existence of technological capacities in the branches. 
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Amongst the companies established in Brazil, Fiat, Volkswagen and GM have adopted a strategy 
with greater decentralization of product development activities. On the other hand, Ford has 
adopted a strategy of greater centralization of its research and development activities, 
notwithstanding some recent evidence of changes in the company's strategy. 

Fiat has followed a decentralization trajectory oriented by a competitive strategy attributing 
greater importance for volume and diversity, in addition to greater attention to the segment of 
small economy cars – which is also considered an entrance segment. The experience and 
accumulation of capacities, initially with the participation in the development of the Uno and 
then of the Uno Mille, contributed to the development of the Palio project. This was an initiative 
of the headquarters, aimed at creating a vehicle for the developing countries' market. The Palio 
platform, originally created in Italy, was then transferred to Brazil, where it was later re-styled 
and had its derivatives developed. The technological capacities grew with the accumulation of 
knowledge related to the development of this kind of product (DIAS, 2003; CONSOMI; 
QUADROS, 2003). 

The situation of the newcomers (Renault, Toyota, Honda, PSA, Peugeot-Citroën and Daimler-
Chrysler) is distinct. The GPD activities are centralized at the headquarters, where conception 
and planning of the products, as well as their adaptation to local conditions, are carried out. What 
explains this centralization of development activities is the small production scale and low sales 
in the Brazilian market (CONSONI; QUADROS, 2003). 

In regard to the auto parts companies, Dias & Galina (2003) sought to demonstrate that there are 
similarities to the manufacturers' process of GPD decentralization. The restructuring of the 
Brazilian auto parts industry led to a process of concentration and internationalization. This 
impacted the product development activities of the auto parts companies. In the case of national 
companies acquired by MNCs, the activities where initially centralized at the headquarters, so as 
to avoid duplication and to reduce costs. On the other hand, certain auto parts MNCs, as 
happened with some manufacturers, sought to maintain and increase the GDP activities already 
being performed. 

The decentralization of GPD activities and the intensity of the participation of the branches 
therein depend on the competitive strategy adopted by the corporation, on the characteristics and 
the segment of the product and on the technological capacities of the branches. Moreover, there 
are important differences in the competitive strategies and how they integrate and locate the GPD 
activities. If, on the one hand, competition entailed the necessity of creating adequate forms of 
organizing the GPD activities, on the other hand the investments and efforts of the branches in 
such activities (when there was a decentralized process integrated with the headquarters) served 
as an important instrument of local competition. 

 

10.3.4  The automotive industry in Minas Gerais 

Minas Gerais is an important unit of the Brazilian Federation, contributing with approximately 
10% of the country's GDP. The automotive industry came to the state fundamentally with the 
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installation of Fiat, in 1974. The manufacturer established itself vertically, which is to say that 
the installation of auto parts companies was not very significant then. The intervention of the 
public sector was critical for the definition of Fiat's location. The state government offered a set 
of fiscal, financial and infrastructure incentives, and even became a partner of the enterprise. 

Fiat was able to increase its market-share, when the presence of three large manufacturers (VW, 
GM and Ford) was already well established. This increase can be essentially attributed to the 
following: the initiative in developing the technology for its "economy car", the introduction of 
the ethanol motor and pioneering the adoption of a flexible production structure. 

The Italian manufacturer restructured its production process between 1989 and 1996. During this 
period Fiat adopted the flexible manufacturing system, introducing new methods of organizing 
and managing the production. The restructuring led to less vertically integrated activities and an 
expansion of the production. As a result, the local auto parts industry grew. The edition of the 
Palio model, in 1996, was the most visible result of this process. 

The growth of the auto parts industry is also due to a second effort on the part of the state 
government, wishing to attract auto parts companies during Fiat's restructuring. Incentive and 
financing programmes were created for companies who established themselves in the state. 
Furthermore, the growth of the automotive industry in the state was also a result of the 
geographical decentralization process, which led the economic activities away from the São 
Paulo Metropolitan Region, where the production and distribution costs had grown. These 
factors together brought about the growth of the automotive industry in the state. 

The auto parts industry in Minas Gerais, according to the list of Sindipeças-MG, comprises 
approximately 200 companies. The issue "Performance of the Auto Parts Sector – 2009", 
published by the national Sindipeças, indicates that Minas Gerais represents 10.4% of the 
industry's revenue, 11.8% of the employees, 9.3% of the industrial plants, 8.8% of the exports 
and 12.9% of the imports. 

Fiat, alongside all other manufacturers in Brazil, experienced a period of instability between 
1998 and 2003. The production had reached 619 thousand vehicles in 1997, only to fall to 358 
thousand in 2003. But Fiat presented a renewed growth of its production from 2004 onwards, 
reaching 722 thousand units in 2008. 

At the end of 2007, Fiat Group announced an investment plan in Brazil for the 2008-2011 period. 
They predicted a total investment of approximately R$ 6.0 billion, an amount that will probably 
maintained in spite of the crisis. These investments seek to increase the production capacity and 
the development of new technologies and products.59 

                                                      
59 Besides the R$ 5.0 billion indicated at Table 3.3, the group also intends to activate the agricultural and 
construction machinery plant of Case New Holland (CNH) and the new replacement parts distribution centre in 
Sorocaba (SP). These investments amount to R$ 1.0 billion.  



 
D9.2 Report summarising the implications per industry for EU countries and emerging 
economies. 

 
 

Page 355 of 392 

 

The production capacity of the plant in Betim city is being increased, from 677 thousand to 740 
thousand vehicles per year. Fiat Powertrain is also increasing its motor production capacity, and 
it may become the largest motor producer in Latin America. There is also forecast for Iveco, a 
branch of the Fiat Group that produces SUVs and lorries, of a significant increase of the 
production capacity. It shall go from 30 to 50 thousand units per year. 

In relation to the R&D activities, Lemos's et al (2000) work on the production system of Fiat's 
supplier network showed that during the 1990s, with the trade opening and the increase of 
foreign companies in the country's market, the R&D activities in the region were reduced. They 
were transferred to other countries and centralized at the headquarters' departments, so as to 
avoid the duplication of efforts and costs. The data indicated that only eighteen suppliers 
possessed patents registered in Brazil. Moreover, Fiat's engineering department, which employed 
400 persons before the economic opening and the appearance of the "global car", was reduced to 
less than 100 employees. 

The centralization of these activities at the headquarters was a decisive element in explaining the 
low integration between the manufacturer and the auto parts companies, as well as between the 
companies and universities or public research facilities. 

However, more recent studies (Dias, 2003; Dias; Salerno, 2003; Consoni; Quadros, 2003) 
indicate a reversal of the situation. During the current decade there is occurring a process of 
decentralization, and technological innovation activities in the branches of Fiat and of other 
manufacturers have been increasing. Nevertheless, these studies indicate that, although with 
differences between them, the growth of R&D activities is related mainly to product 
development, with little or no efforts directed to research. The latter remains concentrated at the 
headquarters. 

 

 

10.4 National Innovation Survey indicators for the automotive sector 
 

This section brings an overview of the state of innovation in the Brazilian automotive industry. 
The tables and charts presented below summarize information from the Brazilian National 
Innovation Survey (PINTEC) from 2003, 2005 and 2008. The indicators cover four basic types 
of information. The first is the expenditure on innovation, which is also used to build indicators 
of innovative effort. The second type of information, available for 2005 and 2008 only, separates 
internal R&D from total expenditures with innovation. The third set of tables and charts 
comprises information on personnel employed on R&D activities. The final set of charts brings 
information on the main partners for innovation. 
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10.4.1 Expenditure on innovative activities 

Table 168 to Table 170 below show data on net income from sales and on expenditure with 
innovative activities, including internal R&D for selected sectors of the manufacturing industry. 
As can be seen, there is an asymmetry between the automotive sector’s share on total net sales 
and its share on both total expenditures and on expenditures with R&D. In 2003, the sector’s 
shares were 9,1% and 14,4%, respectively. An opposite trend can be observed for a number of 
sectors. For the Foods Products, for instance, the observed shares were 17,8% and 13,5%, 
respectively. 

Theses differences are even more pronounced when expenditures on internal R&D are 
considered. In 2003 the auto sector accounted for a quarter this type of expenditure in the entire 
manufacturing industry. Even with the rest of the sectors catching up, the automotive sector 
increased its relative share to 29% 2008. Another important trend is the concentration of R&D 
expenditures within the automotive sector. Over 80% of the sector’s R&D was carried out by 
Motor Vehicles. However, Parts and Accessories have also increased their internal expenditure 
with R&D during the same period. 

 

Table 168: Firms sales net income and spending on innovative activities, 2003 - Brazil 

Selected activities Sales Net Income Spending on innovative activities 

   Total Internal R&D 

 Total % Total % Total % 

Manufactured Products 721 098 432 100 17863564 100 3932083 100 

29 Motor Vehicles, trailers and 
semi-trailers 

65580885 9,09 2566205 14,37 429867 26,01 

29.1 Motor Vehicles 42270013 5,86 1988571 11,13 880338 22,39 

29.2 Bodies (coachwork)  3499404 0,49 80197 0,45 17069 0,43 

29.3 Parts and accessories for 
motor vehicles 

19811468 2,75 497437 2,78 125189 3,18 

30 Other transport equipment  12919609 1,79 1112488 6,23 527878 13,42 

10 Food Products 128 430 042 17,81 2417948 13,54 128004 3,26 

11 Beverage 16851692 2,34 215186 1,2 18889 0,48 

20 Chemicals and chemical 
products 

86732192 12,03 1692226 9,47 384940 9,79 

24 Basic Metals 53592411 7,43 904224 5,06 130261 3,31 

Source: IBGE, PINTEC (2003, 2005, 2008). 

Notes: Values are in US Dollars (thousands). Activities classification according to CPA 2008. 
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Table 169: Firms sales net income and spending on innovative activities, 2005 - Brazil 

Selected activities Sales Net Income Spending on innovative activities 

   Total  Internal R&D 

 Total % Total % Total % 

Manufactured Products 766 441 673 100 21491674 100 4483407 100 

29 Motor Vehicles, trailers and 
semi-trailers 

86213349 11,25 3812681 17,74 1078610 24,09 

29.1 Motor Vehicles 49105984 6,41 2725643 12,68 904475 20,17 

29.2 Bodies (coachwork)  4128790 0,54 89745 0,42 17110 0,38 

29.3 Parts and accessories for 
motor vehicles 

32978576 4,3 997293 4,64 157025 3,5 

30 Other transport equipment 15328262 2 932223 4,34 493354 11 

10 Food Products 127 394 698 16,62 2140179 9,96 168233 3,75 

11 Beverage 17902908 2,34 383009 1,78 18837 0,42 

20 Chemicals and chemical 
products 

85128056 11,11 1857056 8,64 435836 9,72 

24 Basic Metals 62254774 8,12 1264105 5,88 113055 2,52 

Source: IBGE, PINTEC (2003, 2005, 2008). 

Notes: Values are in US Dollars (thousands). Activities classification according to CPA 2008. 
 

Table 170: Firms sales net income and spending on innovative activities, 2008 - Brazil - 

Selected activities Sales Net Income Spending on innovative activities 

   Total  Internal R&D 

 Total % Total % Total % 

Manufactured Products 903 532 585 100 23501882 100 5781349 100 

29 Motor Vehicles, trailers and 
semi-trailers 

111 638 661 12,36 3879000 16,51 1684035 29,13 

29.1 Motor Vehicles 67229768 7,44 2823815 12,02 1352361 23,39 

29.2 Bodies (coachwork)  5609232 0,62 140605 0,6 44314 0,77 

29.3 Parts and accessories for 
motor vehicles 

38799661 4,29 914579 3,89 287359 4,97 

30 Other transport equipment 17515458 1,94 890945 3,79 353905 6,12 

10 Food Products 151 827 308 16,8 3165859 13,47 362077 6,26 
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11 Beverage 21567316 2,39 486194 2,07 18207 0,31 

20 Chemicals and chemical 
products 

92874093 10,28 2326748 9,9 547127 9,46 

24 Basic Metals 76713391 8,49 2016077 8,58 161367 2,79 

Source: IBGE, PINTEC (2003, 2005, 2008). 

Notes: Values are in US Dollars (thousands). Activities classification according to CPA 2008. 
 

The data confirms the relevance of the automotive sector within the Brazilian manufacturing 
industry both in terms of revenue (and output) growth and of innovative expenditure. As could 
be seen in section three, the entrance of new MNCs in the local market as well as falling import 
tariffs coupled with the growth of the market itself has kept pressures on automakers to innovate. 

Table 171 helps the discussion bringing rates of innovative effort, given by the ratio of 
expenditure with innovative activities to net revenue, for selected sectors of the manufacturing 
industry. This indicator, which can also be broken down just for R&D, allows for a comparison 
between sectors as well as the identification of trends. As can be seen, the innovative effort is 
significantly higher than the national average, being surpassed only by capital-intensive sectors 
such as other transport equipment, which included the entire naval industry. 

 

Table 171: Rates of innovative effort and R&D effort, Brazil – years of 2003, 2005 and 2008 version 

Selected  2003 2005 2008 

 innovative R&D innovative R&D innovative R&D 

Manufactured Products 2,48 0,55 2,8 0,58 2,6 0,64 

29 Motor Vehicles, trailers and 
semi-trailers 

3,91 1,56 4,42 1,25 3,47 1,51 

29.1 Motor Vehicles 4,7 2,08 5,55 1,84 4,2 2,01 

29.2 Bodies (coachwork)  2,29 0,49 2,17 0,41 2,51 0,79 

29.3 Parts and accessories for 
motor vehicles 

2,51 0,63 3,02 0,48 2,36 0,74 

30 Other transport equipment 8,61 4,09 6,08 3,22 5,09 2,02 

10 Food Products 1,88 0,1 1,68 0,13 2,09 0,24 

11 Beverage 1,28 0,11 2,14 0,11 2,25 0,08 

20 Chemicals and chemical 
products 

1,95 0,44 2,18 0,51 2,51 0,59 

24 Basic Metals 1,69 0,24 2,03 0,18 2,63 0,21 
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Source: IBGE, PINTEC (2003, 2005, 2008). 

Notes: Activities classification according to CPA 2008. 
 

The R&D effort is, as expected, lower for all sectors. However, it is useful to show that Motor 
Vehicles concentrates the bulk of the R&D carried out in the automotive sector. It is also 
interesting to remark that the downward trend observed from 2005 to 2008 is easily explained by 
the fast rate of revenue growth in the sector, which outpaced the rate of growth of both 
innovation expenditures in general and of R&D in particular. 

Another importance piece of information comes from the difference between the rates of 
innovative and R&D effort. Since the former includes acquisition of machinery, the data 
suggests that a large part of the innovation effort has an imitative character. Notwithstanding this 
fact, for the automotive sector the gap between the two indicators is less the national average, 
indicating that the segment has moved on to a qualitatively superior form of innovation. 

 

10.4.2 Internal R&D expenditure 

The data from Brazilian National Innovation Survey (PINTEC) concerning internal R&D 
expenditures is restricted to the 2005 and 2008 surveys. Thus, the analysis is limited by the short 
time span between the surveys. Hence, this section will only describe the main features of the 
internal R&D investments. 

From 2005 to 2008, expenditures on internal R&D have increased by 26% in volume among the 
companies from the manufacturing sector. There is a clear concentration in continuous activities 
rather than occasional ones – increasing from 94% to 97% of entire internal R&D investments. 
The automotive industry accounts for over almost a fifth of the total internal R&D expenditure in 
Brazilian industry today. 

In the automotive sector, the growth of internal R&D spending surpassed 50% in dollars. This 
growth largely explains the increase of the participation of the share of the auto sector on total 
internal R&D expenditures. Another very important aspect from the data regards the Parts and 
Accessories sub-sector. Internal spending on R&D grew not only grew by over 80% in the period 
for companies in that sector, but was also concentrated on continuous activities, indicating a 
qualitative change during between the survey years. 

 

Table 172: Spending on internal R&D activities, 2005 

Selected activities  

 Total Continuous 
Activities 

Occasional 
Activities 

 Total (%) Total (%) Total (%) 
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Manufactured Products 4483470 100 4205078 93,79 278392 6,21 

29 Motor Vehicles, trailers and 
semi-trailers 

1078626 24,06 1057825 98,07 20801 1,93 

29.1 Motor Vehicles 904488 20,17 904488 100 0 0 

29.2 Bodies (coachwork)  17111 0,38 16758 97,94 353 2,06 

29.3 Parts and accessories for 
motor vehicles 

157027 3,5 136579 86,98 20448 13,02 

30 Other transport equipment 493361 11 481749 97,65 11612 2,35 

10 Food Products 168235 3,75 124090 73,76 44146 26,24 

11 Beverage 18838 0,42 17674 93,82 1163 6,18 

20 Chemicals and chemical 
products 

435842 9,72 415425 95,32 20417 4,68 

24 Basic metals 113057 2,52 111430 98,56 1627 1,44 

Source: Cedeplar/UFMG based on IBGE, PINTEC (2008). 

Notes: Values are in US Dollars (thousands). Activities classification according to CPA 2008. 
 

Table 173: Spending on internal R&D activities, 2008 
Selected activities  

 Total Continuous 
Activities 

Occasional 
Activities 

 Total (%) Total (%) Total (%) 

Manufactured Products 5781352 100 5598528 96,84 182824 3,16 

29 Motor Vehicles, trailers and 
semi-trailers 

1684035 29,13 1672756 99,33 11280 0,67 

29.1 Motor Vehicles 1352362 23,39 1352362 100 0 0 

29.2 Bodies (coachwork) 44314 0,77 41107 92,76 3207 7,24 

29.3 Parts and accessories for 
motor vehicles 

287359 4,97 279286 97,19 8073 2,81 

30 Other transport equipment 353905 6,12 349296 98,7 4608 1,3 

10 Food Products 362077 6,26 358986 99,15 3091 0,85 

11 Beverage 18207 0,31 16562 90,97 1645 9,03 

20 Chemicals and chemical 
products 

547128 9,46 520037 95,05 27091 4,95 

24 Basic metals 161367 2,79 154975 96,04 6392 3,96 

Source: Cedeplar/UFMG based on IBGE, PINTEC (2008). 

Notes: Values are in US Dollars (thousands). Activities classification according to CPA 2008. 
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Thus, despite the limited period covered by the survey, it is possible to notice the increasing 
importance of R&D activities for the automotive industry, especially in comparison with the 
manufacturing sector in Brazil. Considering the fact that the most of the companies in the 
industry are multinationals, the R&D effort also tend to concentrate even more in such 
companies, which can be read as a characteristic of such activities within Brazilian industries. 

 

10.4.3 Funding, educational levels and collaborating 

Another important aspect form innovation in the country is the sources of funding for R&D. 
According to data, from 91,050 companies in Brazil, 2.07% (1,889) are multinationals (MNC´s). 
These companies account for 44.5% of the entire R&D expenditure in Brazilian industry (or US$ 
1.4 billion, approximately). Additionally, for both MNC´s and domestic companies, R&D 
funding composition is basically internal (93% and 92% respectively), with very little 
participation of other private or public funding. Considering the use of available capital in 
internal and external R&D among domestic and MNC´s, most of the companies use it for 
internal R&D. However, there is an evidence of public funding use for external R&D by MNC´s 
(27% of public funding usage), and private funding use also for external R&D by domestic 
companies (15.2%), as shown in Table 174 and Table 175. 

Concerning the automotive industry, the data available does not include the sub-sectors, only the 
motor vehicles, vehicles and semitrailers. The sector represents 2.4% of all the companies 
surveyed by PINTEC 2005, and 2.5% of manufacturing sector. However, it accounts for 24.2% 
of the entire R&D carried out in the manufacturing industry. Additionally, almost 90% of R&D 
in the sector comes from MNC´s and only 10% from domestic companies. This is key 
information to understand GIN formation in the sector, as will be seen in the next section. 

R&D funding composition is similar among domestic and MNC´s (92% and 87% of internal 
funding, 1% and 2% of other private funding and 7% and 11% of public funding respectively). 
The use of capital for internal and external R&D is not significantly different from the industry 
as a whole. 

Finally, the share of MNC´s capital for R&D in the manufacturing industry in the automotive 
sector, grouped by the funding source shows that 93.0% of the public funding for manufacturing 
is absorbed by MNC´s, 63.1% of private funding and less than 50% of the internal funding. The 
comparison with the beverage and food sector is merely illustrative, given the low share of the 
sector in manufacturing R&D (4.1%). 
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Table 174: R&D Funding resources and type of Capital, 2005 

Selected activities  Foreign Capital - Own Funding 

Internal P&D Funding External P&D Funding  Total (%) 

Total (U$) (%) 
Sector 

(%) kind 
of R&D 

Total (U$) (%) 
Sector 

(%) kind of 
R&D 

Manufactured Products 1842 2,07 1304419923 36,99 42,11 230828642 6,86 53,82 

29 Motor Vehicles 153 6,89 599854640 70,24 79,83 67828362 8,03 66,09 

30 Other transport equipment 28 4,72 8855091 2,43 2,62 529189 0,16 2 

10 Food Products 114 0,98 45777959 31,66 34 2887814 2,09 29,1 

20 Chemicals and chemical products 272 7,16 322569746 39,53 47,28 106344651 13,39 79,46 

24 Basic metals 36 2,43 50634136 34,68 38,86 11843731 8,32 75,46 

 Foreign Capital - Private Funding 

Internal P&D Funding External P&D Funding    

Total (U$) (%) by 
Sector 

(%) kind 
of R&D 

Total (U$) (%) by 
Sector 

(%) kind of 
R&D 

Manufactured Products   13514580 1,58 1,8 471497 0,06 0,46 

29 Motor Vehicles    0 0  0 0 

30 Other transport equipment   156552 0,11 0,12  0 0 

10 Food Products   75570 0,01 0,01  0 0 

20 Chemicals and chemical products    0 0  0 0 

24 Basic metals         

 Foreign Capital - Public Funding 
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Internal P&D Funding External P&D Funding    

Total (U$) (%) by 
Sector 

Total 
(U$) 

(%) by 
Sector 

Total 
(U$) 

(%) by kind of 
R&D 

Manufactured Products   67910153 1,93 2,19 25067186 0,71 5,84 

29 Motor Vehicles   61656888 7,22 8,21 24779748 2,9 24,14 

30 Other transport equipment    0 0  0 0 

10 Food Products   644552 0,45 0,48 1323 0 0,01 

20 Chemicals and chemical products   74871 0,01 0,01  0 0 

24 Basic metals   3726348 2,55 2,86 115517 0,08 0,74 

 

Table 175: R&D Funding resources and type of Capital, 2005 

Selected activities  National Capital Own Funding 

Internal P&D Funding External P&D Funding  Total (%) 

Total (U$) (%) by 
Sector 

(%) by 
kind of 
R&D 

Total (U$) (%) by 
Sector 

(%) by kind of 
R&D 

Manufactured Products 87361 97,93 1568284159 44,47 50,62 160889955 4,56 37,51 

29 Motor Vehicles 2061 93,11 72131766 8,45 9,6 9472693 1,11 9,23 

30 Other transport equipment 561 95,28 317490201 87,13 93,96 24971308 6,85 94,23 

10 Food Products 11474 99,02 78606711 54,37 58,38 6657379 4,6 67,08 

20 Chemicals and chemical products 3529 92,84 294746709 36,12 43,2 21764145 2,67 16,26 

24 Basic metals 1434 97,57 75353235 51,62 57,83 3553014 2,43 22,64 
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 National Capital Private Funding 

Internal P&D Funding External P&D Funding    

Total (U$) (%) by 
Sector 

(%) by 
kind of 
R&D 

Total (U$) (%) by 
Sector 

(%) by kind of 
R&D 

Manufactured Products   17968028 0,51 0,58 3225202 0,09 0,75 

29 Motor Vehicles   376880 0,04 0,05  0 0 

30 Other transport equipment   5955041 1,63 1,76 998510 0,27 3,77 

10 Food Products   3261316 2,26 2,42 217501 0,15 2,19 

20 Chemicals and chemical products   2739616 0,34 0,4 470310 0,06 0,35 

24 Basic metals   194081 0,13 0,15 77632 0,05 0,49 

 National Capital Public Funding 

Internal P&D Funding External P&D Funding    

Total (U$) (%) by 
Sector 

(%) by 
kind of 
R&D 

Total (U$) (%)by S 
ector 

(%) by kind of 
R&D 

Manufactured Products   117802281 3,34 3,8 8215895 0,23 1,92 

29 Motor Vehicles   3887144 0,46 0,52 76732 0,01 0,07 

30 Other transport equipment   5581177 1,53 1,65  0 0 

10 Food Products   6209195 4,29 4,61 160744 0,11 1,62 

20 Chemicals and chemical products   62063281 7,6 9,1 5258442 0,64 3,93 

24 Basic metals   388161 0,27 0,3 104804 0,07 0,67 
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Table 176: Number of employees in P&D in Brazilian companies 2005 and 2008 

Selected activities  2005 2008 

Companies with internal R&D Companies with internal R&D 

N. of employees in R&D N of employees in R&D 

 N. of 
employees 

(%) N. of 
companies Total 

Employees in 
R&D in 

manufactured 
products (%) 

Employees 
in the 

industrial 
sector (%) 

N. of 
employees 

(%) N of 
companies Total 

Employees in 
R&D in 

manufactured 
products (%) 

Employees 
in the 

industrial 
sector 

Manufactured 
Products  5949017 100 5028 47360 100 0,8 6852023 100 4168 47223 100 0,69 

29 Motor Vehicles, 
trailers and semi-
trailers 371734 6,25 189 6530 13,79 1,76 478688 6,99 217 8817 18,67 1,84 

 29.1 Motor Vehicles 97633 1,64 22 4466 9,43 4,57 114835 1,68 17 4899 10,37 4,27 

29.2 Bodies 
(coachwork)  51670 0,87 31 331 0,7 0,64 69433 1,01 66 611 1,29 0,88 

29.3 Parts and 
accessories for motor 
vehicles 222431 3,74 136 1733 3,66 0,78 294419 4,3 134 3307 7 1,12 

10 Food Products 1157066 19,45 401 2694 5,69 0,23 1308081 19,09 405 2195 4,65 0,17 

11 Beverage 106407 1,79 48 211 0,45 0,2 126022 1,84 24 227 0,48 0,18 

30 Other transport 
equipment 82774 1,39 74 3770 7,96 4,55 91730 1,34 23 4663 9,87 5,08 

20. Chemical and 
chemical products 330732 5,56 964 6199 13,09 1,87 256841 3,75 686 3935 8,33 1,53 

24. Basic metals 194390 3,27 90 1600 3,38 0,82 235514 3,44 58 1560 3,3 0,66 
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Table 177 and Table 178 below show data on personnel employed in R&D as well as educational 
breakdown. As can be seen, from 2005 to 2008 the number of employees dedicated to R&D 
activities remained stable in the manufacturing industry. This is a reason for concern given the 
high rates of output growth observed in the period. 

However, the sectoral break shows once more a distinct trend in the automotive sector. In this 
sector, the number of employees in R&D grew by 35%. It is important to note that most of the 
growth in the sector comes from the sharp increase in the number of employees dedicated to 
innovative activities in the sub-sector Parts and Accessories, which almost doubled the number of 
employees. 

Another concerning indicator is the number of employees with high school degrees or under 
employed in R&D activities. The percentage for this category fell for the manufacturing industry, 
but remained stable for the automotive sector. 

Finally, Tables Table 179 and Table 180 show the main source of cooperation in the innovative 
activities broken down by agents and nationality. In 2005, for the automakers, suppliers were 
singled out as the most relevant partners, followed by clients and companies from the same 
corporation. It is interesting to note, as will be seen in the next section, that the INGINEUS 
survey data corroborates the larger survey date. However, taken together, universities, research 
institution, technical training centers and technical support, would be second to clients in the 
rank. The least quoted partner was competing companies. Another key information from the 
tables is the importance of cooperating with foreign institutions. More than 80% of the 
companies declared to have links with foreign partners. 

For the automotive sector in particular, the main partners identified in 2008 were costumers, 
suppliers, other firms from the same group (mostly foreign), and universities and research 
institutions. It is also important to register that the number of collaborations with universities rose 
significantly from 2005 to 2008, and that the number of collaborations with foreign universities 
rose from none to four cases. 
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Table 177: Number of employees in R&D in Brazilian companies by education level, 2005 

Selected activities Employees in R&D in the companies that innovated, by education level, 2005 

College 

 

High school 

 

Others 

 

 

 

 

 

General 
total 

total 
post 

graduate 

post 
graduate, 

% 
graduate graduate, % total 

high 
school, % 

total others, % 

Manufactured 
Products 

47360 27425 4280 9,04 23145 48,87 14730 31,1 5205 10,99 

29 Motor 
Vehicles, trailers 
and semi-trailers 

6530 4258 387 5,93 3871 59,28 1552 23,76 720 11,03 

 29.1 Motor 
Vehicles 

4466 3158 264 5,91 2894 64,8 777 17,4 531 11,89 

29.2 Bodies 
(coachwork) 

331 181 23 7,06 158 47,73 98 29,51 52 15,69 

29.3 Parts and 
accessories for 
motor vehicles 

1733 919 100 5,75 819 47,28 677 39,07 137 7,9 

10 Food Products 2694 1729 243 9,03 1485 55,13 685 25,43 280 10,4 

11 Beverages 211 123 14 6,53 109 51,54 79 37,48 9 4,45 

30 Other transport 
equipment 

3770 2312 290 7,68 2023 53,66 597 15,85 860 22,81 

20. Chemical and 
chemical products 

6199 4129 850 13,71 3279 52,9 1545 24,93 525 8,46 

24. Basic metals 1600 924 177 11,04 747 46,68 573 35,84 103 6,43 
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Table 178: Number of employees in P&D in Brazilian companies by education level, 2008 

Employees in R&D in the companies that innovated, by education level, 2008 

College High school Others 

Selected activities 
from Industry, 
according to CPA 
2008 - Statistical 
Classification of 
Products by 
Activity 

General 
total total 

post 
graduate 

post-
graduate, 

% 
graduate graduate, % total 

high-
school, % 

total others, % 

Manufactured 
Products 

47236 29058 4340 9,19 24719 52,33 12987 27,49 5191 10,99 

29 Motor 
Vehicles, trailers 
and semi-trailers 

8817 5614 381 4,32 5233 59,35 2013 22,83 1190 13,5 

 29.1 Motor 
Vehicles 

4899 3521 220 4,49 3301 67,39 784 16,01 594 12,12 

29.2 Bodies 
(coachwork)  

611 268 25 4,06 243 39,79 147 23,99 197 32,17 

29.3 Parts and 
accessories for 
motor vehicles 

3307 1824 136 4,11 1689 51,06 1082 32,73 400 12,1 

10 Food Products 2195 1366 259 11,78 1107 50,43 573 26,09 257 11,7 

11 Beverage 227 123 17 7,44 106 46,73 76 33,36 28 12,46 

30 Other transport 
equipment 

4663 3967 370 7,94 3597 77,14 682 14,62 14 0,3 

20. Chemical and 
chemical products 3940 2755 455 11,56 2299 58,36 1001 25,42 184 4,66 

24. Basic metals 1560 893 212 13,56 681 43,67 550 35,28 117 7,49 
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Table 179: Innovative Companies, by cooperation group, 2005 

Selected activities  Innovative Companies 

 Costumers  

 
 Total (%)  

Brazil Foreign  

Manufactured Products 29951 2139 7 1245 90  

29 Motor Vehicles, trailers and semi-
trailers 

819 101 12 48 11  

29.1 Motor Vehicles 28 20 72 7 5  

29.2 Bodies (coachwork) 241 11 5 8 1  

29.3 Parts and accessories for motor 
vehicles 

550 69 13 33 5  

20 Chemicals and chemical products 1574 254 16 185 12  

24 Basic metals 676 39 6 25 1  

10 Food Products 3451 206 6 114 6  

11 Beverage 320 43 13 31 -  

30 Other transport equipment 205 43 21 32 5  

 Suppliers Competitors 
Other firm in 

the same group 

 Brazil Foreign Brazil Foreign Brazil Foreign 

Manufactured Products  1231 153 348 43 115 257 

29 Motor Vehicles, trailers and semi-
trailers 

71 11 10 5 12 30 

29.1 Motor Vehicles 14 4 6 2 2 12 

29.2 Bodies (coachwork) 7 1 3 1 2 - 

29.3 Parts and accessories for motor 
vehicles 

50 6 1 2 8 17 

20 Chemicals and chemical products 154 21 91 5 9 47 

24 Basic metals 20 6 2 1 6 9 

10 Food Products 116 12 23 3 13 25 

11 Beverage 37 3 5 - 5 3 

30 Other transport equipment 6 6 4 2 5 3 

 Consulting 
Firm 

Universities and 
Research 
Institutes 

Professional 
training and 

technical 
assistance 

centers 



 

D9.2 Report summarising the implications per industry for EU countries and emerging 
economies. 

 

 370

 Brazil Foreign Brazil Foreign Brazil Foreign 

Manufactured Products 571 40 812 43 579 6 

29 Motor Vehicles, trailers and semi-
trailers 

26 - 34 - 30 - 

29.1 Motor Vehicles 8 - 8 - 6 - 

29.2 Bodies (coachwork) 1 - 3 - 6 - 

29.3 Parts and accessories for motor 
vehicles 

18 - 23 - 18 - 

20 Chemicals and chemical products 77 6 102 1 53 - 

24 Basic metals 5 5 22 - 6 - 

10 Food Products 51 3 94 1 65 4 

11 Beverage 2 1 5 - 6 - 

30 Other transport equipment 3 - 5 - 3 - 
 
 

Table 180: Innovative Companies, by cooperation group, 2008 

Selected activities  Innovative Companies 

 Costumers Suppliers 

 
 Total (%) 

Brazil Foreign Brazil Foreign 

Manufactured Products 37808 3796 10 1839 61 2288 392 

29 Motor Vehicles, trailers and semi-
trailers 

1190 158 13 110 7 97 21 

29.1 Motor Vehicles 30 11 37 7 1 10 - 

29.2 Bodies (coachwork)  451 33 7 25 - 14 - 

29.3 Parts and accessories for motor 
vehicles 

708 115 16 78 6 74 21 

20 Chemicals and chemical products 1782 182 10 160 4 182 21 

24 Basic metals 661 57 9 35 6 27 8 

10 Food Products 4484 473 11 154 4 343 15 

11 Beverage 308 64 21 41 - 59 1 

30 Other transport equipment 181 32 18 20 1 11 7 

 Competitors Other firm in 
the same group 

Consulting Firm  

 Brazil foreign Brazil foreign Brazil foreign  

Manufactured Products 708 69 275 278 1257 35  
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29 Motor Vehicles, trailers and semi-
trailers 

8 3 13 37 38 4  

29.1 Motor Vehicles 2 - 1 7 3 1  

29.2 Bodies (coachwork) 1 - 4 1 4 -  

29.3 Parts and accessories for motor 
vehicles 

5 3 8 29 31 3  

20 Chemicals and chemical products 14 2 16 53 54 3  

24 Basic metals 4 4 16 10 14 7  

10 Food Products 163 31 58 20 86 1  

11 Beverage 35 - 6 3 40 -  

30 Other transport equipment 3 - 3 6 7 1  

 
Universities and 

Research 
Institutes 

Professional 
training and 

technical 
assistance 

centers 

Labs for Tests and 
certification 

 Brazil foreign Brazil foreign Brazil foreign  

Manufactured Products  1296 20 1135 5 94 16  

29 Motor Vehicles, trailers and semi-
trailers 

45 3 36 - 8 1  

29.1 Motor Vehicles 7 - 4 - 2 -  

29.2 Bodies (coachwork) for Motor 
Vehicles, Trailers and Semi-Trailers and 
Semi-Trailers 

3 - 5 - 1 -  

29.3 Parts and accessories for motor 
vehicles 

35 3 27 - 5 1  

20 Chemicals and chemical products 160 1 33 1 11 -  

24 Basic metals 23 5 14 2 3 2  

10 Food Products 124 2 126 1 6 2  

11 Beverage  37 1 38 - - -  

30 Other transport equipment  7 - 8 - 2 -  
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INGINEUS survey results 
 

This section presents an overview of the INGINEUS survey data for the automotive sector 
in the State of Minas Gerais, Brazil. 

 

10.5.1The present nature of sector activities in your country 

The automotive sector is composed of MNC’s subsidiaries and autonomous productive 
units. In Brazil, the auto-parts and components companies dominate the market as 
standalone companies. The subsidiaries are, mostly, automakers and first tier suppliers. The 
later are very well structured companies which have their own chain of suppliers and 
systems that ultimately supply the automakers. 

This general structure of the sector in the country is also reflected in the survey’s 
composition in the State of Minas Gerais, as can be seen in Table 181. There are only two 
HQ from MNC’s. The rest of the companies are split between standalone autonomous 
companies and subsidiaries. 

 

Table 181: Organizational characteristics (Q2) 

 (%) N 

Standalone company 52,3% 23 

Subsidiary of an MNC 43,2% 19 

Headquarter of an MNC 4,5% 2 

Answered question  44 

Did not respond  25 

Source: INGINEUS survey 2010 (N=69). 
 

The sample also shows that over 50% of the companies can be classified as middle to large 
sized, according to Table 182. None of the companies considered themselves as small. This 
result was expected, given that the survey was only sent to companies which declared to 
have more than 30 employees in 2008. 

 

Table 182: (Q3.1) How many full-time equivalent (FTE) employees does your enterprise have? 

 (%) N 

Fewer than 10 FTE employees 0,0% 0 

10 to 49 employees 15,6% 7 
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50 to 249 employees 33,3% 15 

250 to 999 employees 26,7% 12 

1000 or more employees 24,4% 11 

answered question  45 

skipped question  24 

Source: INGINEUS survey 2010 (N=69). 
 

The characteristics expressed in the previous tables show the expected structure of the 
automotive sector. A large network of suppliers of systems and parts is organized around 
automaker companies. The later, produces for the local market (regional and national). 
Table 183 below reinforces this notion. Only one company identified the export market as 
its largest one, whereas 46% have the local regional market as the most important. For the 
exporting company, North America was identified as the main destination of its goods. 

 

Table 183: (Q4.1) Location of largest market 

 (%) N 

Internal to your enterprise 0,0% 0 

A regional market (local region in your 
country) 

47,6% 20 

Domestic market (rest of the country) 50,0% 21 

An export market 2,4% 1 

answered question  42 

skipped question  27 

Source: INGINEUS survey 2010 (N=69) 
 

The orientation towards the local market does not mean that companies only sell locally. As 
Table 184 shows, 15% of the respondents declared to have a significant share of their 
revenue from external markets. For these companies, the share of the revenue from exports 
to total revenue was between 10 and 30%. 

 

Table 184: (Q3.2) Does your enterprise have a significant share of sales activity abroad? / (Q 3.2.1) 
If you answered 'Yes''* to the question above then please provide the percentage (%) of total sales 
derived from export 

(Q3.2) (%) N (Q3.2.1) (%) N 

Yes 15,9% 7 less than 10% 28,6% 2 
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No 84,1% 37 Between 11% and 30% 42,9% 3 

   Between 31% and 50% 0,0% 0 

answered question  44 Between 51% and 75% 0,0% 0 

skipped question  25 more than 75% 0,0% 0 

   answered question  5 

   skipped question  2 
Source: INGINEUS survey 2010 (N=69) 

 

A more even situation arises when R&D is considered. Over 40% of the respondents 
declared to keep significant activities with their plants. This is a high share for the survey 
sample. However, a closer inspection reveals that the number of employees dedicated to 
R&D is still relative low for the vast majority of the companies. Only six companies 
declared to keep over 25 employees permanently dedicated to R&D. It is also important no 
note that amongst companies that stated to have significant R&D activities there are cases 
in which the R&D structure is seasonal, i.e., employees are assigned to R&D activities 
depending on the internal demand for such services.60 

 

Table 185: (3.3) Do you have significant R&D activity? / (3.3.1) If you answered 'Yes' to the above 
then please estimate the number of full time equivalents employed in R&D. 

(Q3.3)  (%) N (Q3.3.1) (%) N 

Yes 42,5% 17 less then 5 43,8% 7 

No 57,5% 23 Between 5 and 10 18,8% 3 

answered question  40 Between 10 and 25 0,0% 0 

skipped question  29 Between 26 and 40 12,5% 2 

   More than 40 25,0% 4 

   answered question  16 

   skipped question  1 
Source: INGINEUS survey 2010 (N=69) 

 

The survey also found evidence of an association between firm size and importance of 
R&D capabilities. A large number of companies declared to keep R&D activities, but most 
of the respondents tend to keep less than 10 workers dedicate to such activities. 

 

                                                      
60 This characteristic was confirmed by case studies. 
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The next Table brings data on the sources of technology. This information is key to shed 
light on the type patterns of GIN formation in the automotive sector. As can be seen in the 
table, over two thirds of the technological inputs are either obtained in-house or from a 
MNC, be it a branch from the same group or another unaffiliated MNC. Only 33% of the 
inputs are obtained from local firms. These characteristics point indicate a level of 
immaturity of the local GIN. At the one hand, only about a fifth of the technological inputs 
are produced in-house. On another hand, 45% of inputs come from multinational 
companies. 

Another key aspect of the date comes from the absence of technology purchases from 
public sector organizations, universities and other research institutions. The lack of 
connections between URIs and the productive sector is an important characteristic of the 
Brazilian National Innovation System, which is reproduced in a regional scale. 

 

Table 186: (Q5) The most important sources of technology 

 (%) N 

We produce most technological inputs in-house 22,5% 9 

We buy most of our inputs from other branches of our own MNC 15,0% 6 

We buy most of our inputs from firms which are not MNCs 32,5% 13 

We buy most of our inputs from MNCs with which we are not formally 
affiliated 

30,0% 12 

We buy most of our inputs from public-sector organisations, e.g. research 
institutes, universities, etc 

0,0% 0 

answered question  40 

skipped question  29 
Source: INGINEUS survey 2010 (N=69) 

 

10.5.2 The nature of innovation in the sector 

A second set of questions from the survey allow us to dig deeper into the nature of 
innovation in the automotive sector. Table 187 below brings date on offshoring of R&D 
activities. Over 40% of the respondents declare to have offshored R&D activities in the 
past. 

 

Table 187: (Q9.1) R&D offshoring 

 (%) N 

Has offshored R&D 41,4% 12 

Has not offshored R&D 58,6% 17 
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answered question  29 

skipped question  40 

Source: INGINEUS survey 2010 (N=69) 
 

Table 188 offers more detailed information on the determinants of the R&D and production 
offshoring. The table can also be interpret as an indication of limits of the local GIN and, 
ultimately, of the local innovation system. Around two thirds of the respondents indicated 
the availability of specializes knowledge in the region as the main reason for offshoring 
activities. This factor is followed closely the availability of specialized labour in the region. 
Another important reason for 50% of the respondents is general infrastructure and market 
access. 

When the offshoring of innovation is isolated, the lack of local infrastructure rises to the top 
of the list. The local availability of technological resources also appears as an important 
centrifugal force in terms of innovation, given that the availability of human capital and 
cheaper resources rank high in the list. 

 

Table 188: (Q9.1). Location factors for offshoring of production & innovation 

 

 

Overall 
Importance 

Relative importance of the factor 

 Share 
stating 

importance 
of factor 

Offshoring 
of 

production 

Offshoring 
of 

innovation 

N 

Availability of specialized knowledge in 
region 

66,7% 37,5% 62,5% 8 

Availability of qualified human capital in 
region 

58,3% 57,1% 42,9% 7 

Access to knowledge infrastructure and 
services 

41,7% 20,0% 80,0% 5 

Access to other infrastructure, cheaper 
resources 

50,0% 33,3% 66,7% 6 

Market access 50,0% 66,7% 33,3% 6 

Incentives for the location of activities 41,7% 60,0% 40,0% 5 

Efficient financial markets 25,0% 33,3% 66,7% 3 

The level of ethical standards and trust 16,7% 50,0% 50,0% 2 

The enforcement of intellectual property rights 0,0% 0,0% 0,0% 0 

Following clients who are outsourcing 0,0% 0,0% 0,0% 0 
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Other 8,3% 100,0% 0,0% 1 

Answered  20 23  

Skipped  49 46  

Note: Percentages under 1 are calculated with the total response count as base, and indicate the 
importance of the factor. Percentages under 2 are calculated with the factor response count as base, and 
impart the relative importance of the factor for offshoring of production and innovation, respective. The 
table must therefore be read from left to right. 
Source: INGINEUS survey 2010 (N=69) 

 

Table 189: (Q6). Please indicate if your enterprise experienced innovation in the past 3 years 
(2006-2008) in any of the following 

Share of innovation type Degree of novelty 

  New to 
the 
world 

New to 
the 
industr
y 

New to 
the 
firm 

None Count Not 
needed 

New products 21,4% 10,1% 29,0% 44,9% 2,9%  60  26 

New services 21,0% 2,9% 18,8% 29,0% 21,7%  50  26 

New production processes 19,4% 4,3% 27,5% 43,5% 5,8%  56  26 

New logistics, distribution etc 18,3% 1,4% 11,6% 29,0% 21,7%  44  28 

New supporting activities 19,3% 2,9% 15,9% 43,5% 10,1%  50  25 
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Table 190: (Q13) Considering your future innovation activities, please assess the need for improving the following factors 

Overall Importance  Relative importance of the factor 

 
Moderatel
y or very 

high 
Very high 

Moderatel
y high 

Moderatel
y low 

Very low Not needed N 

Practical support from centres for the internationalisation of 
innovation and technology transfer 

65,4% 26,9% 38,5% 19,2% 15,4% 0,0% 26 

More public incentives and economic support 88,5% 34,6% 53,8% 7,7% 0,0% 0,0% 26 

Better access to international research networks 65,4% 30,8% 34,6% 23,1% 11,5% 0,0% 26 

Higher skills in the labor force 82,1% 50,0% 32,1% 10,7% 7,1% 0,0% 28 

More stringent IPR regulations/enforcement 69,2% 26,9% 42,3% 26,9% 0,0% 0,0% 26 

Better and cleares rules regarding FDI and trade 80,0% 28,0% 52,0% 12,0% 4,0% 0,0% 25 

More open and flexible migration policy for employing 
experts from abroad 

63,6% 22,7% 40,9% 27,3% 9,1% 0,0% 22 

Greater availability of risk capital for innovation activities 
with an international dimension 

72,0% 28,0% 44,0% 24,0% 4,0% 0,0% 25 

Source: INGINEUS survey 2010 (N=69). 
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Table 189 to Table 190 bring information regarding innovation activities specifically. As Table 189 
shows, the majority of product innovations carried out by the survey respondents were either new to 
the firm or new to the industry. 

The table also highlights another key aspect of the sector dynamics. The predominating trend to the 
companies seems to be one of internal reorganization. Within this process, innovative activities are 
gaining relevance and becoming more and more frequent. This notion is reinforced by the fact that 
for over 43% of the respondents new product process and new supporting activities to the firm were 
amongst the main types of innovation. This perception was later confirmed by case studies (see 
WP5 and WP6 reports for detailed information). 

The observed trend also supports the working hypothesis that within the automotive sector 
automakers are ahead in terms of innovation. Those are the companies who declare to have 
introduced innovations that are new to the world. The rest of the companies, mostly systems and 
parts suppliers, have been trying to catch up by absorbing new product and process innovation 
which are new to the firm. 

 

Table 191: (Q14) How have you reacted or planning to react to the current global economic crisis? 

 (%) N 

Few or no changes 37,1% 13 

Increasing effort at innovation on our part 42,9% 15 

A serious reduction of innovative activities 11,4% 4 

Relocation abroad of innovative activities 0,0% 0 

Relocation of innovative activities to you from abroad 8,6% 3 

Answered  35 

Skipped  69 

Source: INGINEUS survey 2010 (N=69). 
 

In the course of this process companies have encountered a series of shortcomings. Table 190 
brings information on the main facilitating factors for future innovation. For those whose overall 
relevance was considered moderately high or very high, more public support and economic 
incentives as well as a more qualified labor force are the most important factors quoted. 

Another important aspect mentioned was the availability of risk capital for innovation. Together 
with the necessity of more public incentives, one possible interpretation of the data is that external 
funding is considered as key to future innovations. 

Finally, Table 191 brings some information on the expected impact of the financial crisis on 
innovation. As can be seen, the vast majority of the companies did not expect any change or an 
increase of their innovative effort. 

 

10.5.3 Collaborating to innovate 

The surveying of agents involved with innovation activities in companies is an important indicator 
to the identification of the GIN patterns. These agents include several types of institutions and 
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relationships with innovative companies. The data shown in Table 192 below reveals that a little 
over a half of the respondents rely on external partners to develop their main innovation projects. It 
is also noteworthy that all the companies that declared to have any form of collaboration with 
external agents also cited the collaboration with their clients. This seems to be a general trend for 
the automotive sector when the data for other countries is taken into consideration. 

Another important factor is the presence of international links in all categories, albeit in varying 
levels of importance. This information is crucial to draw a clearer picture of the local GIN. In 
particular, the survey supports the notion that the innovation network is highly dependent of the 
productive chain of MNCs and on their relationship with clients. The main regions of this 
international network are North and South Americas and Western Europe. 

The reported share of collaboration with consultancy companies is also relatively high. The 
presence of public institutions in the innovation projects within auto companies is very peculiar. 
Governments´ participation in projects was declared by almost 30% of the companies, which is a 
relatively high share. Given the nature of the local NIS, this type of collaboration is largely 
dominated by funding mechanisms. 

Finally, another fundamental piece of the puzzle is found when the partnership with URIs is taken 
under consideration. The share for this type of relationship is relatively for both local and foreign 
universities. In addition, the connections seem to be concentrated in the core region of surveyed 
companies. This fact suggests a weak connection between universities and firms in the automotive 
sector in the region, a finding which as later confirmed by the cases studies carried out for WP5 and 
WP6. 

Following the same pattern from the previous question, it is also important to define if existing 
collaborations are formal or informal. This differentiation is important to establish the level of 
maturity of the GIN. The data in Table 193 shows that many of the companies could not answer 
whether they had formal or informal linkages with external agents (rate of skipped answers is 45%). 
Still, valid answers are more frequent regarding linkages with clients and suppliers. The incidence 
of formal linkages with foreign universities and RI labs (23.7%) is also noteworthy. 

Many of the valid answers also declared to have no linkages with such agents (average of 57.5%). 
This finding lends support for the notion that companies from the automotive sector still have, 
currently, few firm and permanent connections with other external agents. However, where these 
linkages do take place, the incidence of formal connections is greater than that of informal ones. 

 

Table 192: Collaborating agents in the company´s most important innovation, by geographical location 
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Clients 100,0 55,3 60,5 26,3 21,1 23,7 2,6 0,0 2,6 2,6 38 

Suppliers 89,5 52,6 65,8 15,8 10,5 10,5 5,3 0,0 0,0 5,3 34 

Competitors 36,8 15,8 26,3 2,6 0,0 2,6 0,0 0,0 0,0 0,0 14 

Consultancy 
companies 

47,4 23,7 31,6 2,6 2,6 2,6 0,0 0,0 0,0 2,6 18 
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Government 28,9 15,8 21,1 2,6 2,6 2,6 0,0 0,0 0,0 2,6 11 

Local 
universities 
and I´s 

18,4 15,8 5,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0 7 

Foreign 
universities 
and RI´s 

13,2 0,0 7,9 5,3 5,3 5,3 0,0 0,0 0,0 2,6 5 

Other 7,9 5,3 2,6 0,0 0,0 0,0 0,0 0,0 0,0 0,0 3 

Answered 38          38 

Skipped 31          31 
Source: INGINEUS survey 2010 (N=69). 

 

Table 193: Formal and informal linkages with selected institutions 

 
Yes 

Formal 
(%) 

Yes 
Informal 

(%) 

No 
(%) 

N 

Clients 45,9 10,8 45,9 38 

Suppliers 37,8 13,5 48,6 37 

Competitors 5,4 10,8 73,0 33 

Consultancy companies 10,8 8,1 67,6 32 

Government 8,1 2,7 70,3 30 

Foreign universities/RI´s/Labs 24,3 5,4 56,8 32 

Other 2,7 5,4 51,4 22 

Answered    37 

Skipped    32 
Source: INGINEUS survey 2010 (N=69). 

 

10.5.4 Challenges and barriers to innovation 

This question is directed to companies that declared to have collaboration with foreign institutions. 
It is possible to notice that most of the surveyed companies do not have any collaboration with 
foreign institutions (53.3%). Still, considering the 46.3% that do, the evidence shows that co-
development projects are difficult in general. In fact, none of the aspects presented in the question 
indicate less than 50% of the share of moderate or higher barrier. The most critical features are costs 
associated with location changes of the development activities (75% of the companies declared to 
be moderate to higher barrier) and conflicts of organization and management practices between the 
host and affiliate companies (almost 70% of the companies declared to be moderate to higher 
barrier). 
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Table 194: Barriers to collaboration for innovation with foreign institutions 

 
Moderate 
or higher 

Extreme 
barrier 

Serious 
barrier 

Moderate 
barrier 

Small 
barrier  

Not a 
barrier  

N 

Finding relevant new knowledge 53,1 3,1 15,6 34,4 18,8 25,0 31 

Overcoming organizational barriers and 
gaining management acceptancy 

68,8 9,4 37,5 21,9 18,8 9,4 31 

Changing the current location and 
associated cost thereof 

75,0 18,8 31,3 25,0 12,5 9,4 31 

Managing globally dispersed projects 
and cultural differences 

65,6 9,4 25,0 31,3 21,9 6,3 30 

Harmonizing tools, structures and 
processes 

53,1 3,1 18,8 31,3 28,1 12,5 30 

Answered       32 

Skipped       37 
Source: INGINEUS survey 2010 (N=69). 

 

The survey data is consistent with the information obtained from case studies. In local MNCs, local 
R&D is subject to an inflexible hierarchy and mandates tend to be coordinated by the HQ. 
Homegrown projects are few and far apart and tend to depend to a large degree on the leadership of 
individuals rather than on the companies’ culture. 

 

 

10.6 GIN formation and dynamics in Brazil 
 

The combination of ICS data with case studies and the INGINEUS survey allowed us to identify the 
inner workings of a GIN in the automotive sector in Brazil. The GIN is centered one of the local 
market leaders (top five in Europe). The company coordinates innovative projects across both 
across its own productive chain and with outside partners such as universities and research 
institutes. 

The case study provided evidence of increasing levels of independence of the MNC in relation to its 
headquarters in the last decade. From pure product adaptation mandates the company’s capabilities 
have been progressively upgraded towards new product development. This process includes the 
constitution of independent R&D department in one of the group’s companies as well as the 
appointment of a director of innovation to each internal department. 

However, R&D is still restricted to product development under strict oversight of the HQ. Basic 
research is still virtually absent from the network for a variety of reasons, chief amongst them are 
the dynamics of innovation in the sector (kept closely to the HQ) as well as depth of the local 
market which only allows for incremental innovations stemming from the more usual processes of 
product adaptation. Hence, it can be said that the formation of a GIN does not present a significant 
challenge to the hierarchical structure of the sector. 
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Within this broader landscape, new initiatives that divert from the sector’s norm could be observed. 
The case studies have revealed a couple of successful projects which have originated locally and, 
when the financial viability was verified by the HQ, sprung out to involve different parts of the 
corporation as well as outside partners to bring the project to fruition. 

During theses projects, the types of innovations and connections between several distinct partners, 
which involved the movement of local engineers to the company’s HQ, can be said to fit the “true” 
configuration of a GIN as described by the literature. However, such projects are still not the norm 
in the industry and are commonly associated with the personal effort of some professionals which 
have moved faster than the institution itself in terms of the pursuit of innovations. 

Based on all available data, we argue that that a GIN could be clearly identified in the auto sector. 
However, contrary to what has been described in the literature, the local GIN’s structure is, at one 
time, incomplete (immature) and intermittent. 

The GIN is incomplete for three main reasons. First and foremost, the vast majority of innovation 
projects are of product development usually to adapt new products to the local market. Secondly, 
the connections between companies that are part of the proactive chain such as universities and 
other RIs is still in its infancy. There are only but a handful of on-going formal collaboration 
projects involving URIs. However, the case studies have shown that the companies are actively 
searching new forms of collaborations and partnerships. Finally, the companies interviewed are still 
in the process of institutionalizing innovation management routines. 

The intermittent character of the GIN comes from the close relationship found between the degrees 
of freedom to innovate and economic performance of the local branches. Economic success is still 
not seen as emanating from the local innovative effort. However, this scenario tends to change in 
the short run given the rates of growth of the local market observed in the past few years which has 
led to increasing competitive pressure within the sector. 

Figure 1.1 below illustrates one of the key reasons why Brazilian GINs can be classified as 
immature. One of the key aspects of GIN formation (see WP7 report for a detailed analysis) is the 
strength of the interaction and collaboration between companies (both MNCs and local standalone) 
and universities and research institutions (URIs). Data from the survey indicates that only a small 
share of the respondents declared to have formal collaborations with URIs and none declared do 
acquire technological inputs from these institutions. 
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Figure 1.1: GIN Dynamics in Brazil 

 
Source: Cedeplar/UFMG 
 

 

10.7 INGINEUS survey analysis 
 

The perceptions described above are grounded in the analysis of the INGINEUS survey data. The 
survey data for the state of Minas Gerais reveal some interesting facts. The composition of the 
survey in the state of Minas Gerais reflects the sector’s profile nationally. Medium and large sized 
companies are the most relevant players in terms of innovative effort. Small suppliers are known for 
following the pace imposed by larger companies and are absent from the survey. 

The vast majority of respondents identified their own region as their most important market, 
followed closely by the rest of the country. This finding is consistent with the literature, has shown 
the local market as the most important factor behind automotive MNCs decision to start operation 
in the country. In addition, the importance of the local region is consistent with the sector structure, 
which shows the usual pattern of large automakers surrounded by their most important suppliers. 

The survey also reveals another well-known fact concerning innovation in Brazil. Innovation is 
restricted to a small percentage of companies within anyone sector. Only about a quarter of the 
respondents declared to have significant R&D activities. Out of those, only six companies have over 
26 employees working full time on R&D activities. 

The majority of technological inputs are acquired from companies, both local and MNCs, with 
which there is no formal affiliation. This source is followed by inputs produced in-house or from 
other companies from the same group. In addition, according to the survey no company acquired 
technological inputs from local universities, research institutes or the government. 



 
D9.2: Report summarising the implications per industry for EU countries and emerging 
economies 

 
 

Page 385 of 392 

The companies have reported that their efforts have resulted in innovations that are mostly new to 
the firm or new to the industry. Only a very small percentage was considered new to the world. This 
pattern is consistent across innovation types. 

The survey reveals an immature Global Innovation Network. The network is largely dependent on a 
multinational corporation and its connections, both formal and informal. Most companies in the 
sector have been dedicating considerable resources to innovative efforts, but the results in terms of 
outputs are still rather modest and constitute mostly of product adaptation and development. 

Clients and suppliers are the most likely partners for innovation. Local universities and research 
institutions come in a far sixth place, after competitors, consultancies and government (mostly for 
funding), and followed by foreign universities. Apart from the sources of collaboration, survey also 
reveals the true global nature of the network. The cooperation with clients is present with the 
Americas (both North and South) Europe (mostly Western), and to a lesser extent with Japan, Asia 
and Australasia. The same pattern arises for collaboration with suppliers. There is a small 
percentage of collaboration with competitors and consultancies abroad. 

As for the linkages that would not normally be found in a simple production network, a few 
companies declared to have cooperated with universities in North America, South America and 
Western Europe. The relatively less important linkages with universities and RIs reveal one side of 
the immaturity of the GIN (under 50% of the companies have collaborations with institutions 
abroad). However, for those who do collaborate, formal linkages are more frequent than informal 
ones. 

As for the difficulties encountered with the process of co-development of R&D, companies declared 
that organizational barrier and management acceptance is the most important factor after cost 
considerations. This finding is consistent with those obtained from the case studies. The process of 
implementation of formal methods of innovation management is still in its early stages even for the 
largest automakers. 

The finding is also consistent with the recent history of the sector in the country. Only recently 
MNCs branches located in Brazil have obtained a higher degree of freedom to run start projects of 
product development independently from their headquarters. It is only a consequence to find out 
that other smaller companies identify management (institutional) acceptance as a barrier. 
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