
Although academic institutions domi-
nate the natural-science focused 
Nature Index, there is notable contribu-

tion from industry, which in 2014 represented 
nearly a quarter of institutions in the index, 
contributing to nearly 7% of articles. Analy-
sis of collaborations in the index from 2012 
to 2014 reveals several global hotspots in East 
Asia, Northwest Europe and the United States 
where there are multiple industry–academia 
collaborations (see ‘Industrious world’). And 
although there are several factors behind this 
geographic clustering, ease of communication 
is eroding many of them. 

“The barriers to global collaborations are 
very low right now,” says Edmund Graziani, 
head of bioconjugation chemistry and natural 
products discovery at Pfizer in Groton, Con-
necticut, who frequently collaborates with 
academics. New York-based Pfizer has more 
than half of its collaborations with institutions 
outside the United States (see ‘Pfizer’s part-
ners’) but Graziani says this is nothing out of 
the ordinary for a multi-national company. 
Pfizer is experienced at running long-distance 
projects, plus the company has several R&D 
centres across international locations that work 
together. “We don’t typically see that as a barrier 
to collaboration,” he says.

Indeed, it seems that location has little effect 
on the success of a collaboration, according to 
a 2010 study1  by researchers from MIT, which 
interviewed 25 research-intensive multi-
national companies. Study author, Julio Per-
tuzé, now at the Pontificia Universidad Católica 
in Chile, says that although geography has 
historically been considered integral to indus-
try–university links, this is less true for collab-
orations between large firms and prestigious 
universities — those most often found in the 
Nature Index. There is a trend for clustering of 
businesses around top universities, though no 
established pattern for how these clusters start. 
“It is a little bit like the chicken and the egg in 
terms of how industry-university relationships 
evolve,” Pertuzé says. Such technology clusters 
can include university spin-off companies, 
larger corporate research centres and collabo-
rative industry-university research initiatives, 
all attracted by the expertise the university can 
offer, and the networking opportunities within 
the cluster itself.

In Japan, Osaka is the second largest indus-
try–academia collaboration cluster after 
Tokyo. The city is home to several renowned 
universities including Osaka University as well 
as many electronics and pharmaceutical firms, 

such as Takeda Pharmaceutical Company, 
Sumitomo Electric Industries and Shionogi & 
Co. Ichio Shimada, a physical chemist in the 
University of Tokyo, has worked with Shionogi 
for five years. Shimada says the company con-
tacted him because of its interest in his pub-
lished work and conference presentations on 
cell membrane protein receptors and their 
molecular interactions. 

Shionogi proposed a collaboration that 
closely paralleled his work under which 
experiments were carried out in Shimada’s lab 
in Tokyo with company researchers who also 
provided reagents. The collaboration resulted 
in one paper2  in the Nature Index in 2012, on 
monitoring the interactions between drug mol-
ecules and protein receptors. Shimada says he 
met Shionogi management to discuss project 
progress every four or five months, making the 
500-km journey between Osaka and Tokyo in 
only three and a half hours on a bullet train. 

“They collaborate where there is what they 
need,” he says, of Shionogi. “Location is not a 
big issue. Japan is not as large as the US.” 

In France, university–industry collaboration 
often happens through ‘mixed’ laboratories. 
One such physics lab, Unite Mixte de Physique 
CNRS/Thales (UMPhy), involves electronic 
systems company, Thales Group (previously 
Thomson-CSF), which is France’s leading 
company for academic collaborations in the 
Index (see ‘Parisian firms’). The Paris-based 
lab was created in 1995 by France’s National 
Scientific Research Centre (CNRS), Thales 
and the Université Paris-Sud. UMPhy grew 
out of a longstanding magnetic materials col-
laboration between Nobel Prize winner Albert 
Fert of Paris-Sud and Thales Central Research 
Lab. It is considered the birthplace of spintron-
ics — an emerging branch of electronics that 
manipulates the spin of an electron in addition 
to its charge. Frédéric Petroff, deputy director 
of UMPhy, says that the lab “strongly favours 
interactions with Thales researchers and engi-
neers”, having been set up to stimulate what he 
calls “the coffee machine effect” — where new 
ideas are conceived by colleagues chatting while 
taking a short break. 

Javier Villegas, a physicist in UMPhy, has 
two collaborative publications in the index, 
on superconducting and magnetic 

“IT SEEMS THAT 
LOCATION HAS LITTLE 

EFFECT ON THE SUCCESS 
OF A COLLABORATION.” 

INDUSTRIAL-STRENGTH BONDS
Though industry collaboration with academia often happens between neighbours, 
communication and shared goals outweigh proximity in driving success.

IBM researcher Stuart Parkin (right) with Stanford graduate student Roger Wang inspecting part of the 
thin-film deposition system that underpins spintronics technology at IBM’s Almaden Research Center.
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PFIZER'S PARTNERS
Pharmaceutical �rm P�zer is based 
in the United States, but only 30% 
of its partnerships in the index are 
within the same country.

US partnerships account for 42% 
of P�zer’s collaboration score, 
and UK institutions dominate its 
overseas partnerships.

Thales
Sano�
Total 
National Metrology & Testing
Électricité de France (EDF)
Others

PARISIAN FIRMS
Paris is the seventh 
industry-heavy city in the 
index. The top 10 
companies with 
headquarters in Paris 
account for nearly 90% 
of its collaboration score.
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IBM AT HOME
Only a third of IBM's partnerships 
are with United States institutions, 
but they account for nearly a half 
of its collaboration score in the 
index. Within the United States, 
most of the collaboration score is 
generated in California and 
New York. Circles sized by 
collaboration score.

IBM has partner 
institutions in 
more than half 
of US states.

37%
IBM's top collaborator is 
Stanford University, with 
University of California, 
Santa Barbara being a 
less-frequent partner.

27%
IBM's second highest US 
collaborator is Columbia 
University, which contributes 
a similar amount as Stanford; 
however, IBM's contribution 
to the collaboration score 
is a lot less. 
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US HUBS
Four large coastal cities dominate the United States in terms of industry output in the index.

1 , 9 1 7
Total collaboration 
score for industry 
in all other US 
cities.

Although San Francisco has 
a higher score in total, that is 
driven mainly by its partners' 
collaboration score; its own 
contribution is smaller than 
that of New York.
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8 4
Denver

1 4 4
Seattle

1 76
Chicago

5 2 1
Los Angeles & San Diego

5 6 0
Boston

6 6 8
New York

6 8 6
San Francisco

Data shown are aggregated for 2012-2014.
For an explanation of collaboration score and other metrics, see page S83. 

I N D U S T R I O U S  W O R L D
Companies publishing in the Nature Index cluster in three regions: East Asia, Northwest Europe and the United States. Tokyo is the leading city 
by collaboration score, followed by Basel in Switzerland, then London, although most of the rest of the top 20 is dominated by US cities.
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Africa Asia Paci�c North America Europe South America West Asia Industry

Data shown are for 2014. 
For an explanation of collaboration score and other metrics, see page S83. 

There are many 
corporations across 
Europe and North 
America, well integrated 
into the whole area.

Pharmaceutical 
�rm Roche is 
within North 
America because 
of its research at 
Californian biotech 
Genentech.

A largely Scottish cluster 
with no industry.

A predominantly 
Czech research 
cluster that includes 
Gilead Sciences 
(US biotechnology 
�rm).

Australian universities 
are strongly clustered, with 
some ecological and mining 
organizations on the periphery.

BGI has 
stronger 
connections 
with Europe 
than with 
Chinese 
institutions.

China has less 
industry than Japan, 
and it is also not as 
well integrated.

Japanese universities and 
companies are well integrated 
but separate from other 
Asia-Paci�c countries.

Samsung 
plays a central 
role in South 
Korea.

There is a strong, independent cluster of 
South American academic institutions.
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To explore the graphic in 
more detail online, visit: 
go.nature.com/i2LVfb

I N D U S T R I A L  M I X I N G
All institutions in the index are shown here, sized by fractional count (FC) and coloured by geographical region. A pair of institutions 
is connected when they collaborate on a paper — the more papers, the stronger the connection and the thicker the connecting line. 
Clusters of institutions are determined algorithmically and depend on the size of each institution and the strength of its various 
connections (analogous to many charged balls that repel each other, connected by springs of different strengths). The diagram shown 
emphasizes certain country clusters, with industrial institutions picked out in black. The distribution of corporations within the clusters 
reveals information about their relationships with other non-commercial (mostly academic) institutions. 
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materials3,4. Villegas says interaction with 
the 22% of industrial researchers in the lab 
is helpful for the academics. “It allows me to 
identify and imagine concrete ways in which 
my more basic, fundamental research could 
address current technological challenges,” he 
says. “Conversely, Thales researchers can find 
novel technological applications based on my 
research findings. This symbiosis is extremely 
profitable for everyone.” There are other ben-
efits of industry–academia tie-ups, says Marko 
Erman, chief technology officer at Thales. ‘‘The 
tax reduction mechanism in France (the so- 
called Crédit d’Impôt Recherche) makes such 
cooperation financially attractive for both 
partners.” The benefits of working in such close 
proximity are embraced by Thales, which has 
four other joint laboratories in the United King-
dom, the Netherlands, Singapore and Canada.

PUSH AND PULL
The Nature Index also contains many collabo-
rations between companies that have based a 
research centre near a major university. New 
York-based IBM is the company with the sec-
ond highest collaboration score in the index, 
after China’s BGI. In the heart of Silicon Valley, 
IBM has its San Jose-based Almaden Research 
Center, which works closely with nearby Stan-
ford University — its most frequent collabora-
tor, with 25 jointly authored papers in the Index 
(See ‘US hubs’). Former Stanford electrical 
engineering student and current IBM Almaden 
researcher, Timothy Phung, has experienced 
both sides of such collaborations. His 2013 
index paper5 was the basis of his PhD work, 
and part of a continuing ten-year collabora-
tion involving his Stanford supervisor, electri-
cal engineer, James Harris, Stanford physicist, 
Shoucheng Zhang and the IBM team of Stuart 
Parkin. The group, known as the IBM  –Stanford 
Spintronic Science and Applications Center, is 
developing magnetic materials for a new type 
of high density solid-state computer memory 
known as domain-wall or ‘racetrack’ memory. 
“Stanford is a very entrepreneurial place, and 
collaborations of this type with companies are 
very much welcomed,” says Phung.  

IBM Almaden lab director, Jeff Welser, says 
setting up near university and innovation cen-
tres “has certainly contributed to our ability to 
collaborate effectively”. He says both Stanford 
and IBM staff attend the same symposia —  
leading perhaps to a ‘coffee break’, rather than 
coffee machine effect. “It is also very easy for our 
researchers to spend a day or more a week at the 
university[ ... ]facilitating improved knowledge 
transfer, more opportunities for co-invention, 
and joint facility usage,” says Welser. 

Sometimes, a collaborative push might come 
from academia. Harvard Medical School micro-
biologist Gerald Pier started his collaboration 
with French pharmaceutical firm Sanofi in 
2009, after consultants helped him search for 
a commercial partner. As well as his academic 
post, Pier has a start-up company, Alopexx 

Pharmaceuticals, as a side project, and it was 
through Alopexx that he collaborated with 
Sanofi on an antibody treatment for serious bac-
terial infections as an alternative to antibiotics. 

The partnership led to a 2013 index publica-
tion6, and in 2014 the collaboration successfully 
ended with Sanofi licensing the technology. 
Pier says the long distance between Boston, 
Massachusetts, and Toulouse, France, posed 
some problems such as time-zone differences, 
but essentially the issues were the same as with 
any collaboration, such as working out how to 
establish protocols and share data. 

The greater Boston area, home to several 
leading universities and teaching hospitals as 
well as global medical technology firms, has 
the third largest industry–academia collabora-
tion score in the United States. Pier says the local 
environment encourages academic interest in 
commercializing technologies. But he also sug-
gests another reason why such collaborations 
seem to cluster in regions like Boston: he has 
seen a rise in the number of “two-career cou-
ples”, who will be looking to work at different 
organizations in the same location. Pier admits, 
however, that this effect is difficult to quantify.

So does location matter? Julio Pertuzé says 
his work showed that it is communication, 
not distance, that matters. “Proximity is only 
important if firms act upon the opportunity 
for increased face-to-face interactions,” he 
says. But he adds that, in many collaborations, 
“there are other options for increasing these 
interactions that have little to do with geo-
graphic distance.” Pertuzé says these include 
relocation of industry personnel to work in a 
partner’s lab, or facilitating the exchange and 
travel of researchers between sites. And while 
location plays a part, ultimately “it is a ques-
tion of the specific technology or innovative 
approach that a given academic brings to bear,” 
Graziani explains, “the quality of science far 
outweighs location.” R.B. ■
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BGI is a genome sequencing centre based 
in Shenzhen, southeast China. It was 
founded in 1999 as the Beijing Genomics 
Institute, a private and independent research 
organization, but has since developed as a 
corporate entity. Its many links have earned 
it a collaboration score of 322, the highest for 
any company in the Nature Index and 23% 
more than second placed IBM. BGI is one 
of China’s largest commercial providers of 
genomic sequencing and analysis services.

Index data show that BGI’s most frequent 
academic partner is the University of 
Copenhagen (see ‘Academic alliances’). 
This unexpected association began even 
before BGI was founded. Yang Huanming, 
one of the founders of BGI, got his PhD 
from Copenhagen in 1988. “The friendship 
between BGI and the University of 
Copenhagen has a strong basis in mutual 
understanding and trust,” says Yang. Wang 
Jun, the former chief executive of BGI, is also 
a professor in Copenhagen’s department 
of biology. Yang says, there are more than 
20 researchers at BGI who got their PhD 

O U R  M U T U A L  F R I E N D S
in Denmark, mostly from the University of 
Copenhagen. 

Strengthening this relationship, BGI 
founded its European branch in Denmark 
in 2010, adding a research centre in 
Copenhagen Bio Science Park a year later. 
Researchers from the university provide 
samples and ideas, and BGI performs the 
genomic sequencing and analysis — notable 
examples include meta-genomic sequencing 
of human gut bacteria7 and helping piece 
together ancient DNA8. 

BGI and Copenhagen also apply jointly for 
funds from the European Union and from the 
National Natural Science Foundation of China. 

Because these projects are highly 
collaborative, BGI typically gets a very low 
fractional count in the Nature Index for 
each paper. Yang insists that BGI’s role is 
nonetheless valuable. “Mega science needs 
vast scientific collaborations,” he says. 
“It should be regarded as an important 
contribution to the research work to organize 
so many institutions and researchers into 
collaborations.” P.T. ■
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