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Main Message 

The discussion on international joint STI collaboration outdated. 

 

 Incomplete data 

 

 Deficient “situational awareness” 



R&D Spending Trends 

• The ranking of the top ten countries as measured by R&D spending did not 
change in 2014, with the U.S. retaining its role as the dominant force in 
global research across numerous industries and China closing the gap 
rapidly. 

  

• The growth in China’s R&D budgets far outpaces those of the U.S.  At the 
current rates of growth and investment, China’s total funding of R&D is 
expected to surpass that of the U.S. by about 2022. [???] 

 

• In 2014, ten countries spent about 4/5 of the total $1.6 trillion global 
investment in R&D.  The combined investments by the top three – U.S., 
China, Japan – accounted for more than half of the total.  

 

• Together, the U.S., China, Japan and European Union accounted for more 
than ¾ of the global investment in R&D. 

 

 



R&D Effort 



Evolution R&D Spending 



Data Challenge 

• Besides EU publications about the Framework Programmes, the 
data on cross-border STI projects very unsystematic and scarce. 

 

• Two output indicators – bibliometrics (joint cross-border 
publications) and patents (cross-border co-inventions) – are the 
only bright spots.  

 

• However, they tell a very partial story.  They may also be biasing 
attention towards what “is measured” rather than on what 
“should be measured”. Too much attention on science 
(Universities, PROs).  



Collaboration Patterns 

Battelle, 2014 



FP7 Participation of Russian 

Organizations 

EU Commission, 2013 

 
 

Total amount of EU financial contribution (1) to projects with Russian participation, (2) 
and to Russian participants of these projects by area. 
 

Area Total EU Contribution EU Contribution to Russia 

Transport 186.854.471,59 8.013.623,93 

Health 152.851.573,59 6.541.490,10 

Space 75.468.784,93 6.402.300,39 

Infrastructures 131.638.416,05 6.300.944,48 

ICT 70.984.154,00 5.937.082,00 

Joint Calls/Eranet 63.006.065,12 5.680.495,70 

NMP 112.799.489,00 5.464.423,10 

Environment 134.378.459,14 3.494.881,28 

Energy 66.055.070,75 3.245.378,00 

People 45.082.640,97 2.988.726,92 

KBBE 69.459.061,49 2.739.766,13 

INCO 12.991.504,14 2.011.731,77 

Euratom 33.615.291,68 1.938.241,00 

SSH 73.672.264,73 1.313.392,50 

SME 17.383.890,00 1.075.725,60 

Science in Society 11.099.335,20 575.032,00 

ERC 484.000,00 175.738,00 

Total 1.257.824.472,38 63.898.972,90 

 
FP7 participation of Russia by organization type*  
 

 
 
*REC – Research organisations; HES- Higher or secondary education; PRC - Private for profit (excluding 

education); PUB -Public body (excluding research and education); OTH – other 

 

 
 
 
 



Bote et al., 2012 

Benefits from Science Collaboration  



Beyond Science: 
I. Technology Life Cycles 
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Beyond Science: 
II. Globalization - GVCs 



Globalization Unleashed 

• Globalization of R&D has accelerated in the past decade through a 

combination of R&D funding growth in emerging economies, off-shoring 

and outsourcing of a portion of MNC R&D, improved communications, 

and the need for larger-scale, interdisciplinary collaboration on major 

scientific challenges. 

 

• R&D capabilities follow markets for technology-enabled products.  

 

EVs are a good illustration of a globally distributed long-term R&D effort with 

domains of coordinated collaboration, complemented by independent efforts 

that leverage loosely coupled global connectivity through publications, 

licensing, recruitment of experienced scientists and engineers and other forms 

of knowledge transfer.  

 



Globalization of Japanese Companies 



GVC 

• A value chain includes the full range of firm activities such as 
design, production, marketing, distribution and consumer 
support. The activities in a value chain can be undertaken by a 
single company or be divided among several (supplier) firms. 
They cover goods as well as services and can be concentrated 
at one location or be spread out over different locations.  

 

• The term Global Value Chain (GVC) captures the strong trend 
for dispersion of value chain activities across the world. 

 

• Production, trade and investment increasingly take place as 
part of GVCs. 



Simplified Representation of a 

GVC 
1. THE RISE OF GLOBAL VALUE CHAINS – 15 

 

 

INTERCONNECTED ECONOMIES: BENEFITING FROM GLOBAL VALUE CHAINS © OECD 2013 

Figure 1.1. A simplified representation of a global value chain 

 
Note: 2, 3 and 4 represent intermediate products which are combined into 1 (i.e. the final product); 4 as an intermediate product 

itself is composed of inputs 5, 6 and 7. 

Source: OECD (2012a). Map source:  ARTICQUE© – all rights reserved. 

  

Box 1.2. Economic globalisation and unbundling 

Economic globalisation, or international economic integration, dates back to the mid-19
th
 century and a 

significant increase in international trade and cross-border flows of financial capital and labour. It stalled or 

retreated after the imposition of protectionist measures following the First World War, but took off again after the 

Second World War and has since continued to expand.  

Economic globalisation has been characterised by strong growth of international trade in the wake of falling 

obstacles to trade, declining transport costs as a result of technological innovations, and international investment as 

a complement to international trade. The liberalisation of capital movements further spurred international economic 

integration by eliminating restrictions on foreign direct investment, and multinational enterprises, with headquarters 

mainly in OECD economies, established affiliates in foreign markets. In economies with large FDI inflows 

merchandise trade typically expanded strongly.  

Baldwin (2009) describes this as a first process of unbundling, i.e. the separation of production and consumption, 

as falling transport costs and tariffs made it possible to ship and trade goods internationally. Because of economies 

of scale and scope it was initially economical to keep productive activities in one place, with large-scale 

manufacturing plants and geographically concentrated industries that reflected countries’ comparative advantages. 

Most companies undertook all stages of the production process as co-ordinating geographically dispersed activities 

was difficult and costly. 

This changed with the strong decline in communication costs in the 1990s that facilitated the next stage of 

unbundling and the development of global value chains. With modern communication networks, the various stages 

of production can be linked across greater physical distances; economies of scale and scope remain important but on 

the level of individual activities rather than industries. This has drastically changed the pace and character of 

economic globalisation: international trade today increasingly consists of imports and exports of intermediates in 

addition to trade in final goods. In addition to trade in goods, there is now also “trade in tasks” (Baldwin, 2009; 

Grossman and Rossi-Hansberg, 2008).  

 

  



Rise of GVCs 

• GVCs have grown larger and more pervasive. In recent years they 

have also been changing their nature in reflection to changes in the 

international investment landscape with emerging economies like 

countries such as China and India becoming major new outward 

investors. 

 

• In addition, MNCs have rationalized their international architecture 

through outsourcing and off-shoring.  

 

• Vertical disintegration of MNCs, redefining core competencies to 

focus on innovation and product strategy, marketing, and the highest 

value-added segments of manufacturing and services, while 

reducing their direct ownership over “non-core” functions. 



Outward FDI Flows US, EU, Japan 

to BRICS 



Foreign Value Added of 

Exports:1995 



Foreign Value Added of Exports: 

2009 



Share of Foreign Value Added in 

Exports, 2010 



Thank you! 
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