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INTRODUCTIONMotivation:
–Internationalization of corporate R&D has risen over past decades 

(UNCTAD, 2005; OECD, 2007)
–Broad literature on the country and firm drivers of foreign R&D, but

little empirical evidence on role of countries’ academic research 
strengths

• Surveys show that university research ranks high among factors 
driving locations’ attractiveness perceived by multinationals 
firms (Thursby & Thursby, 2006)

–Policy implications: strengthening academic research can increase
private R&D 

Research Questions:
–Does the strength of countries’ academic research attract foreign 

R&D?
–Do firms differ in the value they attach to academic research?

• Are firms with a more outspoken science orientation in research 
more responsive to countries’ academic research activities?
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PREVIOUS RESEARCH I
Two main motivations to internationalize R&D activities (Hakanson & Nobel, 

1993; Kuemmerle, 1997; Florida, 1997)

– Home-base exploiting R&D: Adapt technologies to local markets and 
local manufacturing conditions

– Home-base augmenting R&D: Create new technologies abroad (for
world markets), through technology sourcing, access to local
knowledge sources (including universities)

Home base augmenting motivation gains importance (OECD, 2007; Von 
Zedtwitz & Gassmann, 2002; Ambos, 2005; Shimizutani &Todo, 2007)

– And may improve parent R&D performance (Iwasa & Odagiri, 2004; 
Griffith, Harrison & Van Reenen, 2006; Penner-Hahn & Shaver, 2005; 
Todo & Shimizutani, 2008)

Is the role of universities in attracting foreign R&D increasing as well?
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PREVIOUS RESEARCH II
• Host country characteristics observed to affect 

inward R&D:
– Size of MNEs’ local manufacturing and sales operations (+)                 

(Kenny and Florida, 1994; Odagiri & Yasuda, 1996; Belderbos, 2001)
– Large and sophisticated local markets (+)

(Zejan, 1990; Kumar, 2001; Kuemmerle, 1999)
– Technological strength (+)

(Le Bas & Sierra, 2002; Patel & Vega, 1999; Belderbos et al, 2009;
Todo & Shimizutani, 05)

– Wage costs (-) and/or availability (+) of scientists and engineers
(Thursby & Thursby, 2006; Kumar, 2001; Cantwell & Piscitello, 2005)

– Strength of intellectual property rights regime (+)                                   
(Branstetter, 2006; Belderbos et al, 2008) 
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PREVIOUS RESEARCH III
Universities impact on firm innovation activities:

– Collaboration partners, consultants, supply scientists 
& engineers, (informal) knowledge transfers 
(Branstetter & Kwon, 2004)

– Proximity to/collaboration with universities increases 
performance (Jaffe, 1989; Cockburn & Henderson, 1998; 
Zucker et al, 2002; Belderbos et al, 2004; Leten et al, 2007)

– Academic research has positive effect on industrial 
R&D facilities at regional level (Jaffe, 1989; Anselin et al., 
1997; Bania et al., 1992; Zucker et al, 1998, 2001)

– Different benefits of academic linkage across firms: 
‘scientific absorptive capacity’ (Gambardella, 1992; 
Cockburn and Henderson, 1998; Liebeskind et al, 1996)
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PREVIOUS RESEARCH III

But limited evidence on university research and foreign R&D 
decisions by multinational firms

– Analyses at the aggregate country/regional level (Cantwell & 
Piscitello, 2005; Hegde & Hicks, 2008) of relationship foreign 
firms’ presence and public research

– Rough proxies for academic research such as public R&D 
employment or Nobel prize winners (Kuemmerle, 2001; 
Cantwell & Piscitello, 2005)
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Contribution of the paper
– Firm-level analysis of global R&D location decisions 

for a large sample of leading multinational firms
– Publication data as a measure of academic research 

strength, by relevance to technology fields 
– Considers heterogeneity between firms 
– Control for a broad set of country- and firm-level 

drivers of R&D: 
• Reduce risk of omitted variable bias in estimating the 

impact of academic research strength
• + Additional robustness checks
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DATA
Data and Dependent variable:
• 176 top R&D spending US, EU, and Japanese firms
• Five industries: Chemicals, Pharmaceuticals & Biotech, IT 

Hardware, Electronics & Electrical Machinery, Non-
Electrical Machinery

• EPO patent application data for at the consolidated firm 
level

• R&D locations via patent inventor addresses (Deyle and 
Grupp, 2005)

• 30 technology fields (5 main technology classes), 40 host 
countries

• Two 4-year periods (1995-1998; 1999-2002)
– Examine changes in drivers; explanatory variables not 

available on a yearly basis
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DATA AND EMPIRICAL MODEL
• Dependent variable: binary variable, taking 1 if firm has 

patent applications in host country, technology, and period
– Binary variable: we identify presence of local R&D 

activities during the period
– Little variation among positive patent counts (88% < 10, 

61%<=2)
– 87089 (1995-1998) and 100326 (1999-2002) 

observations
– 4.2%, 5.0% value 1

• Logit model with error terms clustered at the firm level

% of patents originating in foreign locations
Firms: European US      Japanese
1995-1998               39            23          7,0
1999-2002               39            25          8,3



Firms: Europe % US % Japan %
Home Country 50027 61,0 33867 76,0 56431 92,3
Europe 19462 23,7 8'092 18,2 2356 3,9
Belgium 1520 338 68
France 1729 1452 209
Germany 6029 1866 1054
Italy 2419 308 29
Sweden 1418 114 68
Switzerland 1009 319 22
United Kingdom 1690 2628 760
USA 10115 12,3 2082 3,4
Japan 752 0,9 1036 2,3
Rest of Asia 612 0,7 398 0,9 135 0,2
China 131 35 15
India 65 70 6
Republic of Korea 61 39 30
Russia 59 20 3
Singapore 195 127 62
Taiwan 20 68 4
South America 65 0,1 62 0,1 2 0,0
Brazil 58 57 1
Rest of World 1007 1122 123
Israel 53 410 6
Total 82040 44577 61129

R&D by country and region (# patents) 1995-2002
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• Explanatory variable of interest: Host countries’
academic research strength
– Publications in Web of Science database (WOS: article, 

letter, note and review) in the years preceding each
period

– By country (author/institution addresses) and scientific
disciplines: Mapped into 5 main technology classes 

• Most science fields are linked to one technology main
class

– Web of science: International peer reviewed journal list
• Indicator of quality of academic research (peer review, 

minimum impact requirement) as well as volume

VARIABLES 



ALL
France 571.599 55.379 10% 64.937 11% 328.816 58% 122.014 21% 75.805 13%
Germany 764.573 72.280 9% 99.564 13% 450.707 59% 164.150 21% 93.100 12%
Italy 382.816 41.362 11% 51.717 14% 230.766 60% 65.497 17% 47.099 12%
United Kingdom 828.697 64.090 8% 63.995 8% 530.036 64% 133.028 16% 98.354 12%
Europe 4.088.560 364.245 9% 438.804 11% 2.495.952 61% 785.385 19% 477.865 12%

USA 3.038.709 265.442 9% 238.367 8% 1.953.637 64% 434.239 14% 352.973 12%

Japan 949.969 110.139 12% 104.762 11% 510.902 54% 204.875 22% 101.236 11%

other Aia 1.310.200 199.514 15% 205.098 16% 565.946 43% 378.901 29% 233.873 18%
China 278.655 40.794 15% 44.368 16% 103.714 37% 93.848 34% 52.204 19%
India 201.290 21.583 11% 22.017 11% 103.212 51% 53.966 27% 29.183 14%
Israel 109.794 12.900 12% 12.150 11% 64.941 59% 19.502 18% 12.814 12%
Korea 141.129 28.782 20% 21.146 15% 61.539 44% 43.474 31% 24.831 18%
Russia 300.083 50.510 17% 77.445 26% 93.581 31% 106.404 35% 73.450 24%
Singapore 39.503 10.039 25% 4.892 12% 12.625 32% 10.448 26% 7.728 20%
Taiwan 116.533 23.875 20% 13.622 12% 49.480 42% 28.259 24% 20.531 18%

South America 198.243 17.165 9% 21.645 11% 116.966 59% 46.025 23% 25.585 13%
Brazil 113.751 11.189 10% 14.129 12% 66.993 59% 26.557 23% 14.106 12%

Rest of World 767.090 55.817 7% 51.144 7% 461.525 60% 125.651 16% 94.317 12%
Australia 247.052 17.615 7% 15.055 6% 154.325 62% 40.030 16% 30.165 12%
Canada 424.985 30.813 7% 26.327 6% 254.589 60% 63.407 15% 49.849 12%

Total 10.352.771 1012322 10% 1059820 10% 6104928 59% 1975076 19% 1285849 12%

Mechanic Eng.
ISI Publications per country/region and broad technology fields

Electrical Eng. Instruments Chem/Pharma Process Eng.
1995-2002



13

VARIABLES II

• Host country control variables:
– Market size and market sophistication:

• Sector level market size: Host country production + imports - exports
• GDP/capita

– Technological strength: 
• Technological strength own field: Host country patents in field 
• Technological strength related fields: Host country patents fields some

tech class
– IPR protection level: 

• Index from Global Competiveness Report (ranges 0-10)
• MNE opinions on strength patents, trademarks, copyright protection etc.

– Cost R&D personnel: Yearly gross income of engineers (UBS)
– Language similarity between host and home country: Dummy
– Geographic distance between host and home country
– European host country dummy

• Propensity to patent with EPO likely higher for inventions in Europe
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VARIABLES III
• Firm Scientific Orientation:

– Measured by average number of non-patent references to scientific 
literature in prior firm patent portfolio (t-1 – t-4) 

– Indicator of firm’s ‘usage’ of science 
• Majority of patent inventors is aware of specific scientific papers 

cited on patents (Fleming & Sorenson, 2004)
• Non-patent references parsed to retrieve only citations to WOS 

journals (57% of references on average)
• Firm control variables:

– Technological strength in field: firm patents in technology field, 
– Overall size of R&D activities: total number firm patents
– Sales/Manufacturing subsidiary in a host country: Dummy
– Age of firm
– International R&D experience
– Country of origin

• Explanatory variables
– One-year lagged values (1994 for period 1; 1998 for period 2)
– All continuous variables are log transformed



Main model full results



Main model full results
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Robustness Checks
1. Split sample test: firms with above or below median science 

orientation
2. Count model of the number of host country - originating patents 
3. Including lagged dependent variable ‘prior R&D’ (prior host country 

originating patents of the firm in t-1)
• Further control for unobserved heterogeneity; R&D decisions 

taken earlier
4. Examine firm heterogeneity related to technology leadership (Alcacer, 

2007; Belderbos et al, 2008)
– Split sample around median share of firm in total patents in the

technology
– Are leaders more attracted to public R&D than industrial R&D due

to risk of local knowledge spillovers and appropriability?
5. Firm-level analysis aggregating over technologies

– Reduces observations to 6486 and 6722, increases share of 
observations with value 1 to 18%



Split sample test



Split sample test



Negative Binomial model



Negative Binomial model



Lagged dependent variable



Lagged dependent variable



Technology leaders and laggards



Technology leaders and laggards



Aggregate firm level analysis



Aggregate firm level analysis
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CONCLUSIONS

• Significant impact of countries’ relevant academic
research strength on foreign R&D decisions of firms

– After controlling for a variety of other country-, 
technology-, and firm-specific factors affecting R&D 
internationalization decisions

– Robust over specifications
– Elasticity of probability of conducting foreign R&D with

respect to academic research is 0.21-0.24, exceeding
elastiticy for market size and GDP per capita (second
period)
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CONCLUSIONS II
• Firm heterogeneity in responsiveness to academic 

research
– Firms with a greater science orientation in their research activities 

weigh countries’ academic research strengths stronger in their 
location decisions

– This pattern appears to gain in strength in the most recent period
– Elasticity of foreign R&D with respect to academic research 0.4 for 

above-median science oriented firms
– For countries with the highest academic research strengths, this

greater responsiveness is large enough to overcome the tendency 
of science intensive firms to concentrate R&D activities at home

– Technology leaders are also attracted to academic research, but 
leadership is not a necessary condition for the valuation of 
academic research in R&D location decisions



FURTHER RESEARCH
• Examine patterns for most recent period: 2003-2006. Is 

trend continuing?
• Examine specific features of university research that are 

potentially most attractive to foreign investors: academic
spinoff intensity, degree of collaboration with industry, 
basic or applied publications?

• Analyses at regional level (academic research spillovers 
are strongest at the local level): US States/MSAs, NUTS 
2/3 regions in Europe

• EU bias in patent counts: ‘triadic patents’. Or replicate
with US patents

• Distinguish between home base augmenting ‘research’
and home base exploiting ‘development’ activities
– E.g. taking into account (self)citation data in patents
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