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Abstract 

 
This deliverable presents the research program of WP3 which focuses on structural aspects of global 
developments. The industry and regional classifications follow as much as possible the ones of the CAM 
model so that results from this research can be incorporated into simulation exercises of that model. The 
work package is structured in four modules each of them picking up important topics in patterns of 
growth and international integration and preparing the ground for scenario analysis which will be a focal 
activity of the project as a whole. The four modules are the following: 

 
� Module 1: Global patterns of trade specialisation, growth patterns and club convergence; focus 

on South-North integration 

� Module 2: Globalisation of business services; their role in international production integration 

� Module 3: Technology generation, technology adoption; changing global patterns of innovation 
activity and transfer mechanisms 

� Module 4: The role of business organisation in international integration, innovation activity and 
technology transfer 

 

There are also suggestions, especially in modules 3 and 4, where research collaboration would be very 
useful with the colleagues from the Consortium of Emerging Economies (CEE)
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Background 
The global economy has been undergoing dramatic shifts in the position of different regional economies 
as well as in international patterns of production and trade specialization. These shifts are driven 
particularly by the emergence of significant groups of catching-up economies, especially in Asia, but also 
in Central and Eastern Europe and to a lesser extent in Latin America and Africa, which have been 
successful in moving unto a fast growth trajectory driven by high productivity growth, the integration into 
international production networks and technology transfer. International business organizations have 
been important conduits of this technology transfer process and the integration of these economies into 
international trade and production structures. 

Outline of the Work Program  
Working package 3 (WP 3) will provide important inputs for the project as a whole to support the design 
of possible future scenarios of growth, trade and productivity performances of advanced, catching-up, 
and less developed economies by taking a more disaggregated look at international production and trade 
structures than is the case in WPs 1 and 2. It will take into account the roles which national, regional and 
multilateral policy structures play in facilitating or inhibiting the widening and deepening of processes of 
international economic integration and catching-up. WP3 will be structured in 4 Modules. There will also 
be cooperation with the Consortium for Emerging Economies (CEE) in some parts of WP3’s research 
program. 

 

In Module 1, ‘Changing positions of different regional economies in the global economy’, we shall give an 
overview of the ongoing ‘catching-up’ processes in the world economy, with a special focus on North-
South integration. We shall present the changing weights of selected economies (groups of economies) in 
world output and international trade and their developments in overall productivity. At a more detailed 
level, global patterns of specialization in trade and production are analyzed, in particular with regard to 
skill and technology content and to the integration in international production networks. There will be an 
analysis of regionalist vs. global forms of production and trade integration as well as an analysis of club 
convergence patterns in different parts of the global economy. The analysis should support the project as 
a whole in mapping out scenarios of future patterns of regional and global patterns of growth, 
specialization and integration. 

 

In Module 2, ‘Globalisation of business services’, the increasing importance of business services (producer 
services) in production and in international trade will be investigated. First, the rising share of services, in 
particular business services, in output is demonstrated. In a second step, the role of business services in 
cross-border trade of services, taking into account of different ‘modes’, will be analysed. The interesting 
question for future scenarios is to which extent international integration will increasingly be based on 
international trade (in all its modes) in services and what will be the features of international patterns of 
specialization in services. In this respect we shall explore the implications of increased reliance of 
advanced economies on comparative advantages in business services and what are the implications of 
such specialization for macro-economic balances, growth and employment.  

In Module 3, ‘Changing global patterns of innovation and technology diffusion’, domestic and 
international determinants of innovation, technology diffusion and the impact of innovation and 
technology diffusion on economic performance will be discussed. Domestic determinants of innovation 
are, for instance, adequate institutions, a skilled workforce and effective IPRs. International determinants 
include spillovers and different forms of cross-border cooperation. Technology diffusion, too, will depend 
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on domestic factors (e.g. technological capability, domestic R&D) as well as international factors (e.g. 
trade, FDI, licensing). When analyzing the impact of innovation and technology diffusion on economic 
performance, we shall investigate which domestic factors help to maximize the returns to innovation, 
which channels of diffusion have the largest effects on productivity and which domestic conditions will 
help a country to maximize the benefits from foreign technology. We shall contribute in the module 
scenarios for the build-up of absorption and innovation capacities in emerging market economies.  

In Module 4, ‘The role of business organizations in international production networks, innovation activity 
and technology transfer’. Here we shall first analyse the global investment patterns of business 
corporations and discuss possible impacts on host countries. Special attention will be given to the FDI 
activities and location patterns of European companies and the increasing role of transnational companies 
from emerging economies. In the context of innovation and technology transfer, we shall look for possible 
trends in the geographic shifts of R&D functions of international firms. Of special interest is the question, 
whether new centers of innovation and technology are on the rise in emerging economies and in which 
fields.  

Cooperation with partners from the Consortium of emerging economies (CEE), possibly including some 
case studies in selected emerging economies. 

 

Module 1: Global patterns of trade specialization and club 
convergence 
 

In this module we shall analyse the impact of catching-up processes of major countries and regions 
insofar as they get reflected in changing patterns of specialisation in international trade. The analysis 
of existing trends will be the basis of mapping out future scenarios. The major countries/regions will 
be the same ones as those used in the CAM model (see Annex 1).  

The analysis of changing patterns of trade will also be linked to an analysis of the development of 
international production networks which underlies a lot of what is called ‘vertical trade integration’ 
and ‘fragmentation’. The approach we take to catching-up processes is based on modelling the 
development of international processes of productivity catching-up at the disaggregated (industry) 
level and an understanding of ‘quality’ up-grading. In both these areas – industry level productivity 
and product quality analysis – we are able to provide empirical assessments. 

One of the interesting feature of changing patterns of international trade specialisation is the 
increasing role of services trade and the increasing dependence of rich countries’ net export 
performance on business services. We shall look at the implications of this changing international 
trade specialisation and of specificities related to trade in services for international patterns of 
integration and for possible structural imbalances. 

Finally, the analysis of catching-up and international trade and production specialisation will also 
draw on information regarding country and region-specific analysis of technology transfer and 
innovations systems, some of it based on joint work with the Emerging Countries Consortium. 

 

1. Patterns of trade specialisation 

1a. Current patterns of trade specialisation 
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In this part of the work we shall provide an overview of the current patterns of (goods) trade 
specialisation for the world regions as defined in the CAM model. This overview will be done at the 
level of 2-digit NACE industries (or a similar level of aggregation according to product classifications 
such as SITC). In accordance with the CAM model the analysis will be based on the UN Comtrade 
database1. We intend to cover the period from 1980-2009 in order to gain insight into long-term 
developments and shifts in trade specialisation. 

In addition we will calculate revealed comparative advantages (RCA) of the CAM world regions for 
industry clusters according to factor and skill intensity. Particular attention will also be paid to 
specialisation of regions in the medium- and high-technology sectors. This may be interesting for the 
CAM model because gaining of market shares of catch-up economies/regions may be more difficult 
in high-tech industries than in others because of knowledge, skill and technology requirements.   

 

1b. Future patterns of trade specialisation 

In a more forward looking perspective we will use trade elasticities to investigate potential shifts in 
current specialisation patterns. More precisely, we intend to use existing estimates of income 
elasticities of imports in order to investigate which shifts in world trade shares are to be expected 
due to the projected income growth of the CAM regions.  

The existing literature on trade elasticities focuses strongly on country specific price and income 
elasticities assuming trade in one aggregated good. For our purposes, however, we require industry 
(or sector) specific estimates of elasticities. Therefore we will have to use the results of one of the 
few papers that provide such a sectoral break-up, e.g. Stone (1979) or Fawcett (2010). The latter 
reports industry specific price and income elasticities for 13 industries which are based on a sample 
of eleven OECD countries. We will interpret these as the global elasticities for the respective industry. 
These global but industry specific income elasticities of imports are assumed to hold for a region’s 
imports from the rest of the world. Hence, 
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where ijµ  are the industry specific (but globally applicable) income elasticities of imports, 
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the industry i imports of region j from the rest of the world and jY  is income in region j.  

The industry’s income elasticities of imports combined with the projected income growth rates from 
the CAM model allows to calculate region and industry specific import growth rates. So, depending 
on the the last year for which data is available, presumably 2009, and the projection horizon, 
presumably 2025, the import growth for each industry and region will take the form: 
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In a next step, we will apply these import growth rates to existing bilateral export structures. To do 
this in a meaningful way, we make use of the (at least theoretical) identity that region j’s imports 

                                        
1 If available at a sufficient level of detail, data may be taken directly from the dataset underlying the CAM model. 



Innovation, global business and technology 

diffusion 

 

 

 

AUGUR D3.1 page 7 of 37 

from region k are equal to region k’s exports to region j. But in addition we need to assume that 
global validity of the industry-level import elasticities also applies to bilateral trade relations of the 
CAM regions. Specifically, we need to assume that 

ijk

j

j

ijk
ijijk M

Y

Y

M
⋅

∆
∆

== µµ holds,    

where 
ijk

M are region j’s imports from region k in industry i. Furthermore  

by assumption of completeness of international trade accounts 
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where ijkm&  and 
ikj

x&  are the growth rates of bilateral exports and imports between region i and 
region k respectively.  

The projected bilateral exports will then be the result of current specialisation patterns and the 
calculated industry-level import growth rates for each of the regions.  

)1(20092025

ijkijkijk
xXX &+⋅=  

 

Having calculated 2025

ijk
X  for all of the regions, each region’s global export market in industry i in 2025, 

ij
σ , is: 

∑ ∑

∑
=

j k
ijk

k
ijk

ij X

X
2025

2025

σ  

 

World export market share of region j for all industries, 
j

σ , in 2025 are 

∑ ∑ ∑

∑∑ ∑
=

i j k
ijk

k
ijk

i k
ijk

j X

XX
2025

20252025

σ  

 

With this approach it is clear that a country’s position in international trade flows depends upon: 

- the industrial composition of its exports 

- the market orientation of its export activity 

- the income growth rates of these markets (CAM region) 

The framework allows at any time a decomposition of these three factors in determining a country’s 
export performance. In addition we can adjust the framework to add the impact of country/region-
specific trade barriers, of exchange rate appreciations/depreciations and of regionalist trade policy 
arrangements as affecting market share developments. A more detailed examination of how 
differences in price elasticities across industrial sectors and across different suppliers affect the 
industrial composition of exports, could be attempted in a second step if that would be useful for the 
project.  
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2. A new Prebisch-Singer Thesis? 

According to the Prebisch-Singer thesis (Prebisch 1950), the worsening of the terms of trade of 
commodity exporters (in the periphery) relative to those of manufactured goods exporters (in the 
centre) can be explained by a higher income elasticity of demand for manufactured goods. 

While the unfavourable terms of trade of commodities seem to have been less of an issue in recent 
years due to concerns about resource scarcity and also because several countries have diversified its 
exports and are now also exporting a larger number of (at least) basic manufactures. On the other 
hand, trade in services has attracted some attention from trade economists due to their increasing 
importance in international trade. Exports of services are still largely the domain of developed 
countries. Hence, the primary goods – manufactures dichotomy may be replaced by a manufactured 
goods – services dichotomy but this time around with elasticities playing against the exporters of 
manufactured goods.  

According to our hypothesis, which can be seen as a modified Prebisch-Singer Thesis, the relative 
prices of services (compared to goods) will increase leading to improvements in the terms of trade of 
services exporting countries. The reason for this more favourable price development for services 
stems from the expectation that the supply of services is less prone to imitation (because 
competitive advantages rely less on knowledge which can be easily copied or bought in the form of 
patents or embodied in equipment). Therefore the degree of competition in services industries is 
lower which in turn gives more market power to services companies. In consequence, advances in 
technology or reduced input prices are not (or only to a lesser degree) passed on to consumers in  
the form of lower prices to the same degree as in the case of goods production but result in higher 
price-cost mark-ups (profit margins).  

Therefore higher-income countries could be more successful in defending market shares in services 
sectors than in merchandise goods where new emerging exporters enjoy significant cost advantages.  

Whether specialisation in services exports turns out to be an advantage in such circumstances 
depends on the price and income elasticities of exports for services. Only if income elasticities are 
high and price elasticities are low, the share of services exports will increase despite rising relative 
prices. If price elasticities of services exports were low then the future pattern of world trade may 
indeed be characterised by a terms-of-trade development similar to that analysed by Prebisch and 
Singer, only that the manufactured goods-services specialisation will have substituted the 
commodities-manufactured goods specialisation between less and more advanced economies. 

If the services exporting companies in developed countries can afford higher price cost margins 
(because of lower level of competition and low price elasticities), high income and low price 
elasticities of their services will lead to an improvement in the terms of trade for developed countries 
and consequently a deterioration of the terms of trade for emerging (and developing) countries as 
these are expected to diversify and expand mainly their manufacturing exports. 

We intend to investigate to which extent income elasticities of services exceed those of traded goods 
and whether, on the other hand, price elasticities for services are lower. While it is a stylised fact that 
the expenditure share spent on services rise with the level of income, less is know about the income 
elasticities of traded services. The same holds for price elasticities which is also interesting to analyse 
because the expectation is that price elasticities are lower in the case of services (compared to 
manufactures).  
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Data constraints is a serious issue in the field of services trade but attempts could be made to use 
international databases such as the OECD’s STAN to derive price deflators from value-added data for 
services, and if possible some subsectors for (a subset) of OECD countries. Price deflators will allow 
deflating total (as opposed to bilateral) exports and imports at the level of services (and of service 
sectors).  

As regards the analysis of patterns of trade specialisation in tradable services, as well as the growing 
role of producer services in global and regional patterns of trade and production integration, see 
Module 2 of this Work Package. 

 

3. Convergence Clubs 

In this part of our research we focus on the idea of ‘convergence clubs’. The literature on 
convergence clubs suggests that countries with different initial conditions and different integration 
set-ups may end-up with different long-term growth rates and therefore convergence to different 
per capita income levels. Therefore it may well be that a set of countries with initially unfavourable 
initial conditions or unfavourable integration set-ups will enter a low (or zero) growth path and 
converge to a low level of per capita income while another set of countries follows a steeper growth 
path which makes them converge to a high level of income. Certainly, this type of clustering into 
growth and convergence clubs leaves open the possibility of further clubs in between those two 
extremes.  

Empirically the notion of convergence clubs received support from findings on the existence of 
multiple growth regimes (Durlauf and Johnson, 1995) and the world income distribution which in the 
modern era saw the emergence of “twin peaks” (e.g. Quah, 1997). The existence of a bimodal 
distribution of per-capita income across countries implies a process of convergence of countries at 
different levels of income. Convergence of countries to different per capita incomes is incompatible 
with a general growth convergence among all countries but perfectly in line with convergence within 
different groups of countries or clubs.  

Through the high importance attributed to initial conditions, the theory of convergence clubs is also 
closely linked to the idea of poverty traps caused by threshold externalities in accumulative factors 
(Azariadis and Drazen, 1990). A country may be trapped in a low growth, low income equilibrium for 
several reasons including demography, impatience, institutions (corruption), globalisation or 
technology (see Azariadis, 1996). The technology trap has attracted a lot of attention from the 
endogenous growth literature which stresses the importance of research and development (R&D) for 
the growth process. Galor and Weil suggest three growth phases as countries may escape the 
Malthusian low growth and, after an interim post-Malthusian phase, will reach the modern growth 
era thanks to the emergence of commercial R&D, in interplay with demographic changes (Galor and 
Weil, 1999). Schumpeterian growth models show that different countries may find themselves in 
such different growth stages at a point in time and that there are no automatic forces that makes all 
countries convergence to the high growth path of the Modern Era (Howitt and Foulkes, 2005; Howitt, 
2000; Acemoglu and Ventura, 2002). Instead, low levels of human capital and absorptive capacity 
may prevent initially backward countries to catch-up with the global technological frontier which 
continues to expand (“stagnation group”). In contrast, a second group of countries is successful in 
imitating existing technologies (“imitation group”), developed by a leading group of R&D performing 
countries (“innovation group”) (Howitt and Foulkes, 2005). The imitators and the R&D leaders may 
converge to the same growth path but the former will not succeed in catching-up in terms of per-
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capita income (e.g. Acemoglu and Ventura, 2002). In contrast, the backward countries will fall behind 
as they will be trapped in a low (or zero) growth equilibrium. The driving forces behind the selection 
process into convergence clubs can be the rate of investment into human capital and R&D, as well as 
levels of FDI inflows as facilitators of technology transfer and specific features of regional integration 
which can play an important role in institutional and behavioural convergence.  

These theoretical models hence stress two factors: the innovation process (R&D) and the imitation 
process (absorptive capacity). For innovation countries both factors are important because they are 
the ones that perform R&D but they also benefit from advances of the global technological frontier 
(albeit to a lesser degree because of smaller gaps to this world technological frontier). For the 
imitation group the absorption capacity is of primary importance as their growth is determined by 
their capability to implement existing technologies and in this way reduce the distance to the 
technological frontier. For members of the stagnation group it is also the absorptive capacity that 
matters as their objective must be to obtain the critical level of absorptive capacity to switch over to 
the imitation group. 

Our objective is to use indicators of innovative capacity and absorption capacity to cluster the 
countries included in the Augur model and the agreed world regions into these convergence clubs. 
Similar to the approach taken by Castellacci (2008) we will, as a first step, use cluster analysis for 
determining club membership of individual countries. As usual we will proxy absorption capacity 
specifically by the level of human capital as measured by literacy rates or school enrolment rates and 
indicators of institutional quality (the final decision will depend on data availability). With regards to 
innovative capacity we aim at using UNIDO’s global database on R&D expenditures2, provided 
country coverage and overlap with the countries included in the CAM model is sufficient.  

In a next step, we shall explore the differentiated impact of R&D, human capital and institutional 
quality on growth by estimating a conditional convergence model à la Mankiw, Romer and Weil 
(1992). The conditional convergence model will be augmented by an R&D variable following (Howitt, 
2000) and will be estimated individually for the three convergence clubs. We expect differences in 
the impact of the different growth factors (capital accumulation, human capital, R&D, institutional 
quality) upon growth in the different ‘clubs’ and upon countries at different stages of development. 
E.g. we expect a larger impact of R&D on growth for the countries and world regions in the 
innovation club.  

Depending on how fruitful the convergence clubs approach turns out to be for the project, we may 
refine and check the selection of countries into convergence clubs by way of threshold regressions 
(e.g. Hansen, 2000) which has already been used for the analysis of convergence clubs based on 
trade openness (see Serranito, 2009).  

1.4 Data sources for Module 1 

For the sake of consistency, data for GDP (nominal and at PPS, real growth, GDP per capita at PPS) 
will be taken from the CAM database3 (alternatively: World Bank, World Development Indicators 
(WDI)); disaggregation of GDP respectively production either from CAM or WDI and UNIDO, 
Industrial Statistics Database at the 4-digit level of ISIC code (rev.2). Trade data will be drawn from 

                                        
2 If country coverage turns out to be too low we will fall back on patent data. 
3 ? UN National Accounts, Statistics Main Aggregates and detailed tables, Parts I and II ? 



Innovation, global business and technology 

diffusion 

 

 

 

AUGUR D3.1 page 11 of 37 

UN Comtrade database and Eurostat Comext database (for the section on quality versus price 
competition on EU markets only).  
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Module 2: Globalisation of business services 

2.1 The role of services in the national economy  

Today all countries are ‘service economies’ since for all countries, even for the less developed, the 
share of services in total production surpasses that of the primary and the secondary sector (Figure 
1). How do these facts comply with Clarke’s and Fisher’s generalization of sectoral structure by stages 
of development?4 It still applies to the extent that the role of services in the countries’ economies 
increases with their levels of development, accounting for 46% of GDP in low-income countries, 53% 
in middle-income countries, and 72 % in high-income countries. However, we do not observe, at any 
stage of development, a predominance of the manufacturing sector5, nor is the growing role of 
services an exclusive phenomenon of the developed world. In fact, the increasing role played by 
services is evident for all countries, even for those who have not yet reached their full development 
in manufacturing, as in the case of low-income countries. 

 

 

2.1.1 Services in high income countries 
Figure 2 presents the sectoral composition of the OECD countries’ value added over the period 1980 
to 2000. It shows that the expansion of the service sector’s share from 61% in 1980 to 70% in 2000 is 
entirely due to the over-proportionate expansion of the sub-category ‘Finance, insurance, real estate 
and business services’6.  
 

                                        
4 See Clarke (1940) and Fisher (1939) 
5 Important exception is China, where industry plays the dominant role. In 2008, the share of industry in 
GDP took 48.6%, followed by services with 49% and agriculture with 11.3%. 
6 Business services include for instance renting of machinery, computer services and related activities, 
R&D, legal activities, advertising, packaging and so forth. 
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Who are the main clients of this category of services?7 US data for intermediate use at the sectoral 
level by firms on the one hand and household and government consumption on the other, show that 
72% of the total consumption of this sector consist of intermediate use by firms, compared to only 
11% for ‘community social and personal services’, 36% for ‘wholesale and retail trade; restaurants 
and hotels’, and 71% for ‘transport, storage and communication’8. Moreover, in Table 1, which 
presents the US input-output table for the year 2000, we see that more than half of the 
intermediates consist of services, especially business services (52%) and only 36 % are manufactured 
goods. Contrary to Samuelson (1964), Balassa (1964) and Baumol (1967) who focused their analysis 
on personal services, today, at least for developed countries, the mounting shares of services and the 
sector’s predominance are rather related to firm’s intermediate use i.e. to ‘producer services.’ 

                                        
7 Though business services can be entirely associated with firms’ intermediate consumption, this does not 
apply to the same extent to financial and insurance services, as some products, such as private banking 
and life insurance are primarily consumed by households. 
8 Source: STAN indicators database (2005), US input-output table for the year 2000.  
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2.2 The globalisation of services 

The inclusion of services into the multilateral trade negotiations, besides putting services at the 
center of the debate and motivating research on services trade, had a number of other 
consequences. First, it made it necessary to find a definition and to improve data on trade in services 
in order to guide negotiations under the General Agreement on Trade in Services (GATS). Secondly, 
following the GATS example, many bilateral and regional trade agreements are now including 
services in their agendas. As shown in Figure 3, 71 regional and bilateral trade agreements cover 
today both services and goods, and their number is rising fast. 
 

 

2.2.1 The definition of trade in services 
As indicated by Aaditya et al (2007), ‘the GATS took an unusually wide view of services trade, since 
the conventional definition of trade - where a product crosses the frontier - would miss out on a 
whole range of international services transactions which are not tradable’. Consequently, the 
definition of trade in services was extended to include four different ‘modes’ of trade. Besides the 
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conventional mode (cross-border trade, mode 1), the definition also includes movements of 
consumers to the countries where the services are provided (mode 2), commercial presence of 
service enterprises in the countries where the services are consumed (mode 3), and finally, 
temporary movement of workers (mode 4)9. 

2.3 Data sources for Module 2 

Data on the globalisation of services have improved considerably in quality and coverage since the 
entry into force of GATS in 1995. However, there is still no worldwide collection of data broken down 
geographically for any of the four modes of supply. The data coverage is by far better for modes 1 
and 2, for which data by main sectors are published in the Balance of Payments statistics (BoP) of the 
IMF. Only Eurostat and the OECD collect and disseminate data on modes 1 and 2 for their members 
broken down by partner countries. But for the EU countries, only service trade data between EU and 
non-EU countries are recorded; that is, there are no data available on bilateral services trade 
between EU countries. 

In the future, the ‘World Input Output Database’ (WIOD) – this is a project in which wiiw is heavily 
engaged - currently under development will provide further information on trade in services mode 1 
and 2. 

Regarding data for mode 3 which, according to the ‘Manual on Statistics of International Trade in 
Services’ (WTO et al., 2002), should be based on foreign affiliates’ service activities (FATS), only a 
handful of countries such as the USA and some other OECD countries have been compiling this type 
of data. However, since 2007, Eurostat is compiling FATS –statistics for all member countries as well. 
Given the lack of worldwide information on FATS, researchers have used data on FDI position as a 
proxy for mode 3. Data on FDI position by sector are published by UNCTAD for a considerable 
number of countries, but here again without any geographical breakdown. 

Finally, realistic estimates of mode 4 trade are virtually non-existent, as indicated by Magdeleine and 
Maurer (2008). 

2.4 Services trade modes 1 and 2, stylised facts 
Using data from BoP accounts, Table 2 presents the growth rates and the shares of goods and several 
service categories for the period 1980-2007. We see that ‘Commercial Services’ (mode 1 + mode 2) 
grew faster than ‘Merchandise’ exports, resulting in an increase of 4 percentage points in the share 
of services in world exports. This increase, in turn, was largely due to the expansion of mode 1 (cross-
border trade in services), in particular, to that of ‘Other Commercial Services’ (OCS – excluding 
transportation). OCS exports grew at the impressive annual rate of 10% percent, and their share 
doubled from 5% in 1980 to 10 % in 2007, largely compensating the declining share of transport 
services. As shown at the bottom of the table, the OCS category mainly consists of typical business-
to-business services (producer services): ‘Financial’ and ‘Other business services’ account together 
for 65 percent of all OCS exports, whereas ‘Personal, cultural and recreational services’ come up to 
only 3 %. Thus producer services are not only behind the rising shares of services in the national 
economies as shown for the OECD countries in Figure 2, but are responsible for the rising share of 
services in world trade as well.  

                                        
9 This definition is based on the typology of trade in services developed by Sampson and Snape (1985). 
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2.5 Services trade mode 3 using data on FDI, stylized facts 

Although cross-border trade in services (mode 1) is increasing, services are still less tradable than 
merchandise. In contrast to the prominent role of services in national economies, cross-border trade 
in services (mode 1) accounted only for a modest 14 percent of total world exports in 2007 (Table 2). 
Bénassy-Quéré et al. (2006) and Bensidoun and Ünal-Kesenci (2008) found that for the USA, Japan, 
France and Germany, commercial presence of services enterprises (mode 3) is the main vehicle for 
the globalization of services (followed by cross-border trade in services (mode 1) and movement of 
consumers (mode 2)). 

Table 3 presents the world trends in trade and FDI for services and goods for the period 1990- 2007. 
We can see that FDI in services was growing fast (14%) and even faster than both cross-border trade 
in services (9%) and FDI in merchandise (10%). As a result, the share of services in total FDI increased 
from 48 percent in 1990 to 67 % in 2007. Similarly to the pattern observed in national production and 
cross-border trade, producer services account for the bulk of services FDI (with finance and business 
activities alone representing 66%). 
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2.6 Who are the main players in the globalisation of services? 

In mode 1 and 2, industrially highly developed countries account for more than 80 percent of total 
services exports. Moreover, the main exporters are also the main importers. In 2008, the EU (27) and 
the USA accounted for 65 percent of total exports in Other Commercial Services (OCS) and for 59 
percent of total imports in this field (WTO, International Trade Statistics 2009). Though the 
predominance of developed countries is clear in all service categories, they tend to specialize in OCS, 
whereas developing countries tend to specialize in tourism. India and to a lesser extent China are 
exceptions to this rule, as their exports are specialized in OCSs (India in computer services and China 
in business services), similarly to the industrially highly developed countries (See also, Bensidoun and 
Unal-Kesenci (2008)). 
 

In mode 3 (‘commercial presence’, FDI), like in modes 1 and 2, the industrially highly developed 
countries take the lion’s share. In 2007, they accounted for around 82-73 % of total inward FDI stocks 
and for around 94-84 % of outward FDI stocks (UNCTAD, World Investment report 2009). 

 

2.7 Module 2 in the context of the overall AUGUR project 
Research in this module is going to focus on a particular, but from the perspective of Europe’s (and other 
high-income regions) very important aspect of international production and trade specialization: the 
development of the sector supplying producer services in different types of economies (particularly in 
high income and emerging market economies). 
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The motivation behind this research effort is that comparative advantage in the supply (and use) of 
producer services will become an even more prominent feature of advanced economies and of patterns 
of international economic integration in the future and hence any scenario of ‘Europe and the global 
economy in 2030’ must attach importance to this aspect of international production and trade 
developments. 

Hence the questions we shall pose in this module of our research are the following: 

- Does the increasing dependence of advanced economies on a comparative advantage position in 
the area of producer services create any problems for macro-economic imbalances and economic 
growth? 

- What would be likely scenarios of regional and global integration given this evolution of 
comparative advantages between high-income and emerging market economies? 

- Given that Mode 3 integration (i.e. through FDI) is a much more dominant mechanism of 
internationalization in the area of producer services than in goods production, what are the 
implications for employment developments linked with the internationalization processes in 
producer services and the reliance on comparative advantages in this area for high-income 
economies? 

- Map out the quantitative scenarios of internationalization in producer services (in all its ‘modes’) 
in the various ‘Scenarios’ designed by the AUGUR project. Provide some analysis of policy issues 
related to this aspect of scenario design within the project. 
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Module 3: Changing global patterns of innovation and technology 
diffusion  
This Module deals with domestic and international determinants of innovation, technology diffusion 
and the impact of innovation and technology diffusion on economic performance. It will have two 
parts. The first part will be descriptive, giving a picture of innovation activities and technology 
diffusion around the globe and changes thereof over time. Focus will be the development of 
innovation capacity in ‘the South’ and on channels of technology transfer North-South as well as the 
economic impact of the build-up of innovation capacity and of technology transfer. Due to the 
importance of intellectual property rights (IPRs) for innovation and diffusion of technology, a special 
section will shed some light on the different IPR regimes across countries. In the second part we will 
analyse the determinants of innovation and of technology diffusion and investigate the impact of 
innovation and technology diffusion on economic performance (productivity). A final section on 
product cycles and the dynamics of comparative advantage may be added. 

3.1 Descriptive Analysis 
 
3.1.1 Innovation Activities (e. g. R&D expenditures, Patent Counts) 

• Cross-country comparisons 

• Cross-industry comparisons 

• Industry specialisation of innovation 

• Changes over time 

• Indicators of technological sophistication (see Hausman et al, 2006) 

3.1.2 Technology Diffusion 

• Patent Flows and/or Citations 

o Provide information on North-South, South-North, South-South flows of knowledge 
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o Provide information on the EU versus US (and others – especially emerging 
economies) as suppliers of knowledge and as destinations of knowledge flows 

• Channels of Diffusion (e.g. trade, FDI and licensing flows, migration etc.) 

o Information on the levels of trade, FDI etc and how such flows are changing 

o Measures of specialisation (i.e. what a country trades (specialisation by products)? 
With whom a country trades (specialisation by countries)?) 

• Domestic Factors – absorptive capacity  

o Information on institutions, R&D spending 

o Education levels, technology levels (‘relative backwardness, see Falvey, Foster and 
Greenaway, 2007) 

3.1.3 Intellectual Property Rights 

• Document changes in IPR regimes across developed and developing countries 

• Relative values of IPR protection between developed and developing countries 

 

3.2: Analytical part  

In the analytical part we will try to answer the following questions: 

3.2.1. What are the determinants of innovation? 

• Domestic factors (skilled workforce, institutions, IPRS, etc) 

• International factors (trade, FDI, etc) 

3.2.2. What are the determinants of technology diffusion? 

• Measure technology diffusion using information on patent flows and/or patent citations 

• Alternatively, consider particular technologies (e.g. computers) and examine the factors that 
determine the extent of imports of these technologies (see Caselli and Coleman, 2001) 

• Domestic factors (e.g. technological capability, relative backwardness, human capital levels, 
domestic R&D, IPRs, etc) 

• International factors (e.g. trade, FDI, licensing) 

3.2.3. What is the impact of innovation and technology diffusion on economic performance? 

• What is the impact of innovation and diffusion on productivity? (see Griliches, 1995) 

• Which domestic factors help maximise the returns to innovation? 

• Which channels of diffusion have the largest productivity effects? 

• Which domestic factors help a country maximise the benefits from foreign technology? 

In addition to aggregate data these questions may be addressed using firm-level data: 
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• Spillovers from FDI (e.g. Aitken and Harisson, 1999) and exporting (e.g. Bernard and Jensen, 
1995) 

• The interactions between innovation, exporting and productivity (see Aw, Roberts and Xu, 2008) 
 

A usual method to measure the impact of innovation on economic performance is to regress a 
measure of total factor productivity (TFP) on a measure of R&D at the firm- or more aggregate-level. 
Results tend to find a strong positive correlation (see Griliches, 1995; Scherer, 1984) 
 

Technology diffusion can take place in two basic forms. By direct learning about foreign technological 
knowledge or by employing specialised and advanced intermediate products that have been 
invented abroad. 

In the first case, the purchase and use of intermediate goods is neither necessary nor sufficient as the 
blueprint for a new product or process can be easily and cheaply transferred. However, there may be 
legal means (i.e. patents) of preventing the transfer of knowledge, or firms themselves may look to 
prevent knowledge transfer (e.g. trade secrets – covered by TRIPs). International contacts may still 
allow the transfer of technology (i.e. person-to-person contact). There may also exist non-codifiable 
knowledge, which cannot be protected. In the latter case however, we may expect the extent of 
technology diffusion and spillovers to be related to international trade and foreign direct investment 
for example. 

The most popular method of examining technology diffusion is to regress a measure of total factor 
productivity (TFP) on a measure of weighted R&D (or patent) stocks, following the approach of Coe 
and Helpman (1995).  

• Different authors have used a variety of weights (imports, exports, FDI, etc.) For a debate over 
the ‘correct’ weighting see for instance Keller (1998).  

• Some authors have examined “indirect” spillovers, i.e. Country A can gain access to the 
knowledge of Country B, if B exports to Country C and A imports from C (see Lumenga-Neso, 
Olarreage and Schiff, 2001) 

Another group of researchers looked to develop and estimate General Equilibrium models (see Eaton 
and Kortum, 1996, 1997, 1999) in which productivity growth is related to increases in the quality of 
intermediate inputs. 

 

3.2.4 Product Cycles and the Dynamics of Comparative Advantage 

• Innovation creates profit opportunities for firms which in turn may be lost to foreign competitors 
either through subsequent innovation or imitation (Grossman and Helpman, 1991)  

• To what extent do R&D efforts shape countries’ competitive advantages?  

o Are CA’s shifting more quickly in technology-intensive industries than in others? 

o Does the shifting of CA’s increase with the R&D expenditures in specific industries? 

• Can product cycles help explain innovation in advanced countries and levels of technological 
capability in developing countries?  



Innovation, global business and technology 

diffusion 

 

 

 

AUGUR D3.1 page 22 of 37 

o May consider case study evidence (e.g. examining detailed trade statistics for the 
pharmaceuticals industry in India) 

o Can product cycles explain skill-upgrading in developed and developing countries? 
(see Zhu, 2003) 

o How long are product cycles? (see Xiang, 2006) 

(Probably, Section 3.2.4 could be done together with partners from the Consortium of emerging 
economies (CEE) – see further below). 

 

3.3 Measures and data sources for Module 3  

3.3.1 Measures of innovation  

• R&D Expenditure and/or number of researchers and technicians engaged in R&D 

o Measure of the inputs into innovation (may not reflect the output of uncertain 
innovation) 

o Output of R&D varies across individuals and over time (e.g. the return to publicly 
funded R&D has been found to be lower than privately funded R&D) 

o Limited coverage across time and countries (ANBERD for OECD and others; greater 
country-coverage from UNESCO. Limited data on researchers and technicians in R&D 
available from World Development Indicators) 

o Many countries don’t report data on R&D – usually because they don’t do significant 
R&D (over 90% of R&D was done by France, Germany, Japan, UK, USA in the 80s and 
90s) 

o Data reflects where R&D is done, not necessarily who is doing it (e.g. Canadian data 
includes R&D expenditure conducted in Canada by US multinationals) 

• Patent Counts 
o Measure of the output of R&D 
o Not all innovations patented (e.g. Coca Cola) 
o Value of patents varies (some are basically worthless, others not) 
o Good coverage across countries and time (World Intellectual Property Organisation, 

WIPO) 
o Comparability of patent data and other data sources at the industry level is an issue – 

though efforts have been made to provide a concordance. 
o Codification of knowledge is required to obtain a patent. Hence, patent statistics will 

not account for tacit knowledge 

• Additional sources: 
o Community Innovation surveys for EU 
o Scientific and technical journal articles (World Bank, World Development Indicators, 

WDI) 
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3.3.2 Measures of technology diffusion 

Patent Flows (see Eaton and Kortum, 1996) 

o Bilateral patent application data is available from WIPO 

o Patenting is costly. Where a firm patents is likely to convey information on where a 
technology is likely to be imitated therefore, with patents being taken out in 
countries with a large market size (increased profits from copying) and with high 
imitative ability (which in turn will depend upon technological capability of country 
and level of IPRs) 

• Patent Citations 
o Typically, a patent contains one or more references to other patents that indicate 

which earlier knowledge was used to come up with the technology underlying the 
present patent application. These are patent citations. 

o Can be used to “adjust” patent count data to weight more heavily those patents that 
are often cited 

o Can be used to identify the source of technology spillovers (see Jaffe and Trajtenberg, 
1998) 

 

3.3.3 Measures of Intellectual Property Rights (IPRs) 

• Indices of IPR (Ginarte and Park, 1997; Rapp and Rozek, 1990) 
o Provide a measure of strength of IPRs on statute books 
o But, often differences between laws on statutes and their enforcement (in particular 

in ex-colonies) 

• Software Piracy 
o OECD estimates (see e.g. OECD 2007) 
o Indirect measure of strength of IPRs 
o Only covers a certain sector of economy / type of copying 

 
3.4 Module 3 within the context of the AUGUR project as a whole: 
 
Module 4 serves the purpose to get, in the first instance, an overview of current patterns and trends 
in innovation activity and of technology diffusion processes at the global level. The important issue 
here is that we shall look at innovation generation and technology diffusion in a North-South context 
and attempt to analyse the trends in persistent or changing patterns of innovation generation and of 
technology diffusion. 
 
The second task is to undertake – with the active participation of researchers from the Emerging 
Economies Consortium – country case studies on the evolving innovation capacity in emerging 
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market economies (Brazil, China, Russia, South Africa), look at the various channels of technology 
transfer and diffusion within the economies, as well as the role of public policies. 
 
Thirdly, we shall extract from our analysis in the different parts of this research module information 
which allows us to provide an input into the various Scenarios built up to understand the possible 
position of ‘Europe in 2030’. 
 
3.5 Possible research contributions by researchers from the Emerging Ecoomies Consortium 

The aim is to try and gain insights into the level of innovative activity in emerging market economies 
(EMEs) and how it is changing. Furthermore, we would like to get a feeling for the types of firms that 
are innovating, how they innovate, and the impact of that innovation on own and industry-level 
performance. 

A general overview of the extent of innovation in each of the EMEs should be obtainable from 
national statistics. Initially it would be interesting to know what the level of innovative activities in 
these countries is, how it compares to other countries and how it has been growing over time. Data 
on R&D expenditure would be a useful starting point, and can provide additional information on 
which industries R&D is concentrated. A further source of information would be patent statistics, 
which helps address the question of whether innovative activity in a country is successful in 
developing patentable innovations. Here it may also be interesting and relevant to consider data on 
utility models / petty patents. If such applications are large relative to normal patent applications it 
may suggest that firms are largely engaging in incremental innovations (i.e. inventing around existing 
patents) rather than “blue-sky” research. An extension would be to consider patent applications 
taken out abroad to examine whether domestic firms are concerned about their innovations being 
copied abroad. 

The most important issue of interest for us would seem to be gaining an understanding of which 
firms in EMEs are innovating. As such, it would be interesting to have an anatomy of innovating firms. 
Compared to non-innovators, are innovating firms bigger, more profitable, more productive for 
example? In addition, are they more likely to be exporters or foreign owned and do they have higher 
numbers of skilled workers, etc? These questions can be answered using firm- and plant-level data. If 
possible, it would be interesting to distinguish between innovators and imitators (as opposed to non-
innovators). 

A further important issue is in trying to identify and understand the sources of knowledge spillovers, 
i.e. from whom do domestic innovators learn? One possibility would be to consider data on patent 
citations, which would provide information on the number of existing patents cited in patent 
applications and the location of the applicants for such applications. Such data could help understand 
the sources of technology diffusion to the EMEs, by answering such questions as: Do cited patents 
tend to be from domestic or foreign applicants?; Do cited patents tend to be from geographically 
close foreign applicants?; Do cited patents tend to be from countries that are large trade partners, 
important sources of FDI, etc? 

Finally, it would be interesting to examine how and to what extent innovative activity affects firm 
and industry-level performance. Here it should be possible to examine whether innovating firms are 
more productive than non-innovators and/or whether firms that begin to innovate see an 
improvement in performance. An extension would be to examine whether there are spillovers from 
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innovating firms both within industry and across industries. Here a measure of industry-level 
innovation could be related to firm-level performance in that industry.10 One could extend this to 
examine whether firms in downstream industries benefit from innovation in upstream industries. 

References for Module 3    
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Module 4: The role of business organizations corporations in 
international production integration, innovation activity and 
technology transfer 
By building up international production networks, business corporations significantly shape the 
international division of labour. Moreover, foreign direct investment may raise output and 
productivity and thus support economic development in the host countries. Finally, in the modern 
world, innovation activity takes place predominantly in business corporations and although R&D is 
still among the least internationalised segments in the value chain, internationalisation of business 
investments in R&D is gaining momentum and also spreading from the economically highly advanced 
to less advanced emerging economies. 

This module begins with an analysis of global investment patterns of business corporations and an 
overview of the research literature on the impacts on host countries. We then focus on the 
internationalization of business R&D and the implications thereof, for home as well as host 
economies. It is in this area that interactions with the research activity undertaken in Module 3 will 
take place. Furthermore, there will be scope in this area to undertake country and industry-specific 
research with the Emerging Economies Consortium. 

4.1 Global investment patterns of business corporations  

4.1.1 Drivers of direct investment and location factors – theoretical background 

There exists a vast literature on the possible motives and determinants of foreign direct investment 
(FDI), and a great number of theoretical approaches and models are available, but they do not 
present a coherent framework of analysis11. Perhaps the most comprehensive approach is the 
‘eclectic theory of international production from J.H. Dunning explaining FDI from a combination of 
so called ‘ownership advantages’, location advantages’ and ‘internalisation advantages’ (OLI 
paradigm). This theory leads to an extensive list of location factors such as market size and market 

                                        
11 For a brief overview of the theoretical foundations of location decisions for FDI, see Urban (2008), pp. 
2-19 
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dynamics, the availability and costs of resources and factor inputs, costs for transport and 
communication, quality of physical infrastructure, institutional and policy framework, risk and 
expectation factors. According to a number of company surveys and field studies, the relative weight 
of individual location factors will vary across industries and according to the main motive for 
investment, namely market seeking, efficiency seeking and resource-based investments. More 
recently, a further type of investment motive, namely (strategic) asset seeking has been added, 
which may be of particular relevance in the context of this study. Here, the main motive is to sustain 
or advance a firm’s competitive position. By this type of investment a firm tries to acquire technology 
and other assets such as information, in which it considers itself deficient. In this case, the quality of 
technology- and other knowledge-generating institutions, as well as policies which support the asset 
seeking process will be important location factors as well (Dunning, 2006, p.206). 

Another important strand of the literature is the ‘new economic geography’ which stresses the 
interaction between market access, production costs and transport costs and their impact on the 
location of industry (Krugman (1991), Krugman and Venables (1995), Markusen and Venables (2000). 
This theory points out the positive externalities of industrial agglomerations, focusing on forward and 
backward linkages associated with large local markets and factor concentrations. In the light of these 
theories, in addition to demand and supply factors, factors indicating a concentration of firms such as 
industrial clusters partly also linked to stocks of FDI will play a significant role as well12.  

4.1.2 Global investment pattern  

This part of the study will be mostly descriptive: We shall present an overview of location patterns of 
direct investment of business corporations and their trends; these will be measured by FDI stocks 
and FDI flows. Stocks and flows will be analysed according to major home and host countries 
(regions) and to main sectors of investment. The analysis will include past developments and point to 
future prospects. 

In the case of countries (regions), special attention will be given to the FDI activities and location 
patterns of European companies as compared to other companies from the Triade (USA, Japan). 
Another focus will be on the increasing role of transnational companies (TNCs) from emerging 
economies, especially China, India, Brazil, South Africa and Russia.  

With regard to the sectors of investment, research intensive, technology and skill intensive sectors 
will be of particular interest, respectively those with strong forward and backward linkages. A 
particularly interesting case are investments in R&D activities abroad.  

To get a full picture of the global location pattern of FDI, a cross-classification of home/host countries 
and sectors of investment would be desirable but the main international source on FDI, which is 
UNCTAD, does not provide such information. However, there is some information available from the 
Eurostat Foreign Direct Investment Database, which provides a sectoral split-up of the EU countries’ 
bilateral FDI, but this sectoral break-up is not very detailed. Moreover, there are no longer time 
series available for the sectoral data. For countries outside the EU we have to draw on national 
sources where available, but may also use the so called fDi database (see Box 1). The information 
provided there is based on up-to date press reports. They refer to individual investment projects by 

                                        
12 For example, Pusterla and Resmini (2005), in their empirical investigation on location choices of 
foreign enterprises among different CEEC regions used the Hoover localisation index to catch the idea 
that that foreign firms may benefit from locating close to other foreign firms for various reasons 
(knowledge spillovers, specialised skills, backward and forward linkages).  
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source and destination which can then be added up to sectors and countries. However, the sectors 
are different from NACE classification and the database is incomplete concerning the amount of 
investments and focuses strongly on new equity investment i.e. greenfield investments.  

Interesting for our project is the fDi database which collects available information on location factors 
and classifies them according to a list of 17 major ‘location determinants’ (including for instance 
domestic market growth potential, proximity to markets or customers, costs, industry cluster /critical 
mass, universities and researchers, technology or innovation, regulations or business climate etc.) 
From the relative importance of certain location determinants, we may conclude whether the 
primary motive of investors from/to a certain country respectively in a certain sector is ‘market 
seeking’, ‘efficiency seeking’ or ‘asset seeking’. For a number of projects supplementary information 
is provided concerning the markets their activities should serve: domestic market of the host 
country, the regional market or the global market.  

Finally, apart from broad economic sectors the fDi database classifies the projects according to a list 
of 18 ‘business activities’ which include a number of typically knowledge intensive services at a quite 
detailed level, for instance ‘R&D’, ‘education and training’, ICT & internet infrastructure’, ‘technical 
support center’, ‘design, development and testing’; ‘headquarters’ are defined as a separate 
category as well.13 

For EU countries, Eurostat’s Foreign Afiliates Statistics (fats – also termed ‘Statistics on foreign 
control of enterprises – all activities’) provides rather detailed information on foreign affiliates’ 
activities (according to NACE classification) in the host countries, including many knowledge intensive 
services activities, such as ‘software consultancy and supply’ NACE (722) and R&D (NACE 73).14  

4.2 Impacts of FDI on host countries 

Economic theory provides us with many reasons why foreign direct investment should result in 
enhanced growth performance of the receiving country. In a production function context, FDI can 
exert an influence on each argument in the production function. FDI increases capital, it may 
qualitatively improve the factor labour (explained below) and by transferring new technologies, it 
also has the potential to raise total factor productivity. Further, as discussed in more recent 
theoretical growth models (e.g. by Grossman and Helpman, 1991) by raising the number of varieties 
for intermediate goods or capital equipments, FDI can also increase total factor productivity. Thus, in 
addition to the direct, capital-augmenting effect, FDI may also have additional indirect and 
permanent effects on productivity levels. Most importantly, FDI can permanently increase the 
growth rate through productivity spillovers and the transfer and diffusion of technologies, ideas, 
management processes, and the like’ (Castejon and Woerz, 2006, p. 3).  

The literature mentions basically four channels that allow for technological spillovers from FDI to the 
host economy (Kinoshita, 2001; Halpern and Muraközy, 2005): The classical indirect channel for the 
transmission of technology from FDI to the domestic economy functions via imitation. In this case, 
the effect of FDI depends crucially on factors such as the legal system, regulations, infrastructure and 
human capital endowments, as well as the complexity of the technology. Secondly, and often 

                                        
13 The internationalisation of R&D expenditures is analysed in more detail in section 4.3  
14 Along with other characteristics such as the number of enterprises, turnover, production value, number 
of persons employed, ’total intra-mural R&D expenditure’ and total  number of R&D personnel are 
reported (Eurostat, Recommendations Manual on the Production of Foreign Affiliates, p.5).  
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considered to be the most important channel, the training of local workers in foreign-owned firms 
generates positive spillovers through the acquisition of human capital. Thirdly, foreign presence 
increases competition in a market. The impact of FDI on the market structure depends on the size of 
the technology gap as well as on entry and exit behaviour in the market. Finally, there are vertical or 
backward spillovers. By purchasing intermediates from foreign suppliers or by selling output to 
foreign firms, local firms will be affected positively in terms of efficiency and quality of output. Thus, 
the increased variety of intermediate goods may induce a more effective international specialization 
in production and this, together with increasing returns to scale in production, will result in higher 
productivity growth (see Castejon and Woerz, 2006). 

However, turning to the empirical literature, the picture is less conclusive often the causality 
between FDI and growth remains unclear (Stehrer and Woerz, 2006). ‘Some studies find positive 
effects from outward FDI for the investing country (Van Pottelsberghe and Lichtenberg, 2001; 
Nachum et al., 2000), but suggest a potential negative impact from inward FDI on the host country. 
This results from a possible decrease in indigenous innovative capacity or crowding out of domestic 
firms or domestic investment. Thus, in their view and in line with the standard literature on the 
determinants of FDI (i.e. Dunning’s OLI paradigm), inward FDI is intended to take advantage of host 
country (locational) characteristics instead of disseminating new technologies originating in the 
sending country. Other studies report more positive findings: Nadiri (1993) finds positive and 
significant effects from US-sourced capital on productivity growth of manufacturing industries in 
France, Germany, Japan and the UK. Also Borensztein et al. (1998) find a positive influence of FDI 
flows from industrial countries on developing countries’ growth. However, they also report a 
minimum threshold level of human capital for the productivity enhancing impact of FDI, emphasizing 
the role of absorptive capacity. Absorptive capacity or minimum threshold levels in a country’s ability 
to profit from inward FDI is frequently mentioned in the literature (see also Blomström et al., 1994). 
Consequently the effect of FDI depends among other things to a large extent on the characteristics of 
the country that receives FDI. The resulting issue of cross-country heterogeneity, however, has so far 
largely been neglected in the literature, with few exceptions. Blonigen and Wang (2005) stress 
explicitly cross-country heterogeneity as the crucial factor which determines the effect of FDI on 
growth. Further, Nair-Reichert and Weinhold (2001) and Mayer-Foulkes and Nunnenkamp (2005) 
explicitly take up this aspect in their analysis’ (Castejon and Woerz, 2006, p. 1). Castejon and Woerz 
(2006) take into account not only differences among countries but among receiving industries as 
well. Their conclusion is that the impact of FDI on economic development (in terms of output growth 
as well as in terms of efficiency and thus productivity gains) differs among countries at different 
stages of development, with a greater role for FDI in lagging economies. Further, the results differ 
across individual industries. For a country’s long-term prospects it is thus crucial which types of 
industries receive foreign capital – and not so much the aggregate amount of FDI flowing into a 
country. Secondly, it is not only the industrial allocation in connection with the timing of FDI over the 
development process that matters; there are also important interactions between FDI and domestic 
investment as well as between FDI and export orientation. FDI often turns out to be an important 
contributor to growth in combination with investment or exports. This is particularly true for the 
group of catching-up countries, where the interaction between openness and FDI is often positive 
while the direct effect of FDI is negative in most industries. 

The purpose of this overview of the research literature on the impact of FDI is to draw conclusions 
from the analysis of the trends in global patterns of foreign investment undertaken in the different  
regions (compiled on the basis of the CAM model regional groups) in section 4.1 for the impact on 



Innovation, global business and technology 

diffusion 

 

 

 

AUGUR D3.1 page 30 of 37 

these regions growth processes and the structure of their economies. This will be an input to the 
Scenario analysis undertaken by the project as a whole.  

4.3. The internationalisation of business R&D  

R&D is only one source of innovation, but it is an important one15. Enterprises (private & state-
owned) account for the bulk of R&D expenditures and the big transnational corporations are the key 
players in this field. They probably come up for close to half of global R&D and for at least two-thirds 
of business R&D expenditures worldwide (UNCTAD 2005, p. xxvi). It is therefore of great significance 
where they undertake their R&D activities. Notably, R&D is still among the least internationalised 
segments of the value chain, but internationalisation has been rising fast (OECD, 2008, p. 11). 
Although still highly concentrated in the industrially most advanced economies, there is a clear trend 
towards locating more R&D activities to developing economies, especially to certain emerging 
economies such as China, India and Brazil. At the same time, TNCs from these countries have started 
to internationalise their R&D activities as well. Nevertheless, large parts of the developing world 
remain de-linked (UNCTAD, 2005, p.126). 

4.3.1 Motives and drivers of the internationalisation of business R&D 

From the theoretical side, the motives and drivers could be considered in the framework of the OLI 
paradigm described above, whereby the ‘locational advantages’ with respect to the generation and 
acquisition of new knowledge which is not available at home, are compared to the additional costs of 
internationalisation. 

These costs are the forgone benefits of R&D centralisation, including economies of scale and scope 
as well as more secrecy and tighter control over core technologies. Further costs may arise from 
higher co-ordination efforts and information costs within the company due to distance. Finally, a 
concentration of innovation activity at the home country is often favoured by various linkages with 
the domestic innovation system. These include relations such as established R&D co-operations with 
domestic universities, but informal networks that grew from doing business together (Patel and 
Pavitt, 1999, Narula, 2002, Dachs et al., 2010). Firms may lack these external relations at overseas 
locations. As a result, foreign-owned enterprises have to bear additional costs to overcome 
institutional and social hampering factors when doing business in a particular country, discussed as 
the ‘liability of foreignness’ in the literature (Zaheer 1995, Eden and Miller 2004). Cultural and 
geographical proximity may help to overcome the liability of foreignness and facilitate the access to 
foreign markets and localize knowledge in the host countries (Dachs et al., 2010, p.2)  

The main motives of R&D internationalisation discussed in the literature are ‘asset-exploiting’ on the 
one hand and ‘asset augmenting’ on other (e.g. Kuemmerle 1999, von Zedwitz and Gassmann 2002, 
Narula and Zanfei 2005). 

The ‘asset exploiting’ motive focuses on adapting existing technologies or products to the foreign 
market and to support production there. Adaption may relate to consumer preferences, regulations, 
environmental conditions etc. in the host market. An important implication of the asset-exploiting 
strategy is, that most innovation activities, in particular long-term strategic activities are 
concentrated in the home country of the parent company (Cantwell 1995, Cohen et al.2009). Thus, 
the above mentioned costs of internationalisation are relatively low. 

                                        
15 A more differentiated view on R&D and other aspects of innovation are presented in WP3 



Innovation, global business and technology 

diffusion 

 

 

 

AUGUR D3.1 page 31 of 37 

The ‘asset augmenting’ motive aims at creating new knowledge and technologies abroad by taking 
advantage of certain knowledge related locational advantages of the host country. Rising 
technological complexity increases the knowledge requirements of firms and forces them to search 
for new knowledge abroad. Birkinshaw and Hood (1998) argue that asset augmenting strategies 
emerge only slowly over time. 

There is evidence that asset-augmenting strategies have become more frequent in recent years, 
although asset- exploiting strategies still prevail (Narula and Zanfei 2005, Sachwald 2008) 

The main motive for the internalisation of R&D will also determine which location factors are 
relevant: When the ‘asset exploiting’ motive prevails, demand factors such as high incomes and a 
large local market pose a major incentive to start R&D activities. Climatic, cultural and regulatory 
differences may represent a certain ‘push-factor’.  

Asset-augmenting investment will be driven by the existence of superior local knowledge and 
favourable framework conditions for R&D and innovation in the host country. This knowledge may 
be found at universities and other research institutions, or available from clients, suppliers or 
competitors (Dachs et al., 2010, p. 4). Ernst (2006) relates the success of India and other Asian 
countries to their expanding pool of graduates in science and technology (see also OECD 2007).  

Although in theory, differences in factor costs should play an important role for location decisions, 
empirical evidence that differenced in wages of R&D personnel are a major motive for R&D 
internationalisation are weak. Evidence from innovation surveys as well as econometric studies see 
only a modest influence of cost advantages compared to other factors (Eurostat 2010, p. 5). The 
motive of cost differences gains importance when firms consider to locate R&D and innovation 
activities in emerging economies such as india, China, or Eastern Europe (Booz, Allen, Hamilton and 
INSEAD 2006, Thursby and Thursby 2006). Empirical evidence for the effectiveness of government 
support (monetary as well as non-monetary) is limited as well. 

As both, asset-exploiting’ and ‘asset-augmenting’ R&D typically evolve from prior investments in 
production or distribution, factors which determine FDI decisions in general are also important for 
the internationalisation of R&D.  

4.3.2 Facts and figures  

There exists a number of comprehensive studies on the development and actual situation of the 
internationalisation of R&D according to countries and sectors and various other criteria available. 
However, the most comprehensive study, with a particular focus on emerging economies (UNCTAD, 
2005) covers the period until 2003 only. More recent studies (OECD, 2008 and Hatzichronoglou, 
2008) reach until 2005. More recent information, although very incomplete can be drawn from the 
OECD AFA /FATS database. Probably a research project launched by DG science & technology will 
provide better and more complete data on business expenditures by foreign affiliates in the 
foreseeable future. If these data become available in time, we could do some quantitative analysis 
with regard to the drivers and/or impacts of R&D internationalisation on the host country. 

4.3.3 Impacts of foreign-owned R&D activities on host and home countries 

Countries can benefit considerably from the internationalisation of business R&D. The process, 
however, may also incur various challenges to the home as well as the host countries of 
multinational enterprises. There are at least four ways how the activities of multinationals influence 
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performance and well functioning of national innovation systems, which are presented in Table 4.3 
below. 

Table 4.3: Potential opportunities and challenges for national innovation systems from the 
internationalisation of R&D and innovation 

 Opportunities Challenges & Risks 

Ho
st

 co
un

tr
y 

• Gross R&D and innovation 
expenditure and capacity increases 

• Knowledge spillovers to the host 
economy 

• Demand for skilled personnel 

• Structural change and agglomeration 
effects 

• Loss of control over domestic 
innovation capacity and 
commercialisation 

• Less strategic research, less radical 
innovations, more adapting 

• Separation of R&D and Production 

• Crowding out and competition with 
domestically owned firms for resources 

Ho
m

e 
Co

un
tr

y • Improved overall R&D efficiency 

• Reverse technology transfer 

• Market expansion effects 

• Exploitation of foreign knowledge at 
home 

• Loss of jobs due to relocation 

•  ‘Hollowing out’ of domestic R&D and 
innovation activities 

• Technology leakage and involuntary 
spillovers 

Adapted from Sheehan (2004), UNCTAD (2005), Veugelers (2005). 

Although there is a considerable amount of literature on the impacts of FDI (see section 4.2), a 
considerably smaller part of the literature is dealing with benefits and challenges of the 
internationalisation of innovative activity and R&D (Archibugi and Iammarino 1999; Meyer-Krahmer 
and Reger 1999; UNCTAD 2005, chapter 6; Veugelers 2005).  

4.4 Data sources for Module 4 

UNCTAD Global Investment Monitor; FDI database, M&A database, World Investment Reports. 

Eurostat Foreign Afiliates Statistics (fats – also termed ‘Statistics on foreign control of enterprises – 
all activities’) 

OECD: Science, Technology and Industry Scoreboard; The Internationalisation of Business R&D; 
Reviews of Innovation Policy and other specialised publications. 

fDi Markets Crossborder Investment Monitor, see Box 1  

Data problems related to holding companies and special purpose entities: The use of holding 
companies and SPEs in arranging FDI transactions may create considerable distortions between the 
recorded source country of FDI and the ultimate source country. They may also lead to a distortion in 
the sectoral distribution of FDI,: as in line with international guidelines, the allocation of a FDI 
transaction to a specific economic activity is made on the basis of the direct transaction. If, for 
instance, the acquisition of an EU manufacturing enterprise by Russia is made via an SPE in 
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Luxemburg, it would be recorded under ‘financial intermediation’, unless the reporting authority can 
group the SPE to the investor company.  

 

Box 1 

‘FDI Intelligence from Financial Times Ltd’ (http://www.fdimarkets.com), called the fDi database, 
allows for the most up-to-date analysis of FDI flows possible. The information are based on press 
reports thus the data can be taken as investment commitments. They refer to individual investment 
projects by source and destination country which are then added up to countries and regions. The 
number of investment projects is especially important for information about services with low capital 
intensity which often fall out from the balance-of-payments-statistics. FDI Intelligence data differ 
principally and significantly from the FDI data reported in the balance of payments. While balance of 
payments data are published with one or two years delay and are backward looking, the fDi database 
is continuously updated and it is forward looking. The fDi database is incomplete concerning the 
amount of investments and the employment generated by FDI as this kind of data are only 
sporadically reported. In most cases, only the new equity investment projects enter the database, 
therefore the UNCTAD World Investment Report uses the fDi data for information on greenfield 
investments. Another feature of the database is that it operates with a different industry 
classification than Eurostat nomenclature, which is in many respects more detailed especially in 
terms of services and corporate functions. 

 
4.5 Possible research contributions by researchers from the Emerging Economies Consortium 

In module 4 we were planning to undertake some case study work in the four countries of the 
Consortium (Brazil, China, Russia, South Africa) particularly with regard to the issue of 
internationalisation of R&D activity. 

We were planning to select particular industrial branches (such as software in India and South 
Africa), biotechnology in China, biofuels in Brazil) and undertake company interviews with regard to 
R&D activity, R&D collaboration, cross-border and cross-company organisation of R&D activity by 
European multinationals in these economies. We shall also look at some non-European companies 
for comparative purposes. 
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Cooperation with partners from the Consortium of Emerging 
Economies (CEE) 

For detail see under modules 3 and 4:  

Technology generation and adoption  

• Overview of ‘national innovation systems’ 

• Which types of firms innovate (by size, by ownership (FIEs, domestic, exporting firms, etc.)? 

• Which types of firms are more likely to be users of external/foreign knowledge?  

• Where are domestic innovations patented (domestically, regionally or internationally?) 

International business organisations: New centers of innovation? 

• Case studies: E.g. software (India, South Africa), biotechnology (China), biofuels (Brazil). 

• The role of EU business organisations; comparison of European companies with others 

 

 


