
— GROWING TOGETHER: 
RESEARCH COLLABORATION 
AND TECHNOLOGY



As science grows more global and, in many instances, 
more expensive, collaboration among authors and 

institutions has become a central feature of research. 
A main driver of this trend, of course, is technology, 

with its constant provision of new and refined means 
for communicating and sharing materials, even at 

international distances. 
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JOIN THE CROWD
Perhaps the simplest indicator of research 
collaboration is the number of credited authors 
on any given paper. As figures from the Web of 
Science™ have previously attested, that number 
has grown discernably in recent decades: 
Between 2007 and 2012, for example, the 
average number of authors on a Web of Science-
indexed paper rose from 3.8 to more than 5.  

Considerably more striking is the increase of 
multiauthor papers—those listing 50 or more 
contributors. From 1998 through 2011, papers 
with 50 more authors doubled in quantity, from 
roughly 500 per year to more than 1,000. During 
the same time period, a more acute manifestation 
of the trend was the emergence of the “mega-
authored” paper, with more than 1,000 listed 

authors. Negligible in quantity in the late 1990s, 
such papers were exceeding an annual total 
of 200 by 2011. In fact, even higher thresholds 
loomed, with a few papers exceeding 3,000 
authors. Concurrently, at the opposite end of the 
spectrum, the single-author paper was on a steep 
decline, falling from more than 30% of indexed 
papers in 1981 to roughly 11% by 2012. 

In swelling the ranks of mega-authored papers, 
no field has been more prolific than high-energy 
physics. For example, the Nobel Prize-winning 
effort at the Large Hadron Collider to confirm the 
Higgs Boson involved collaborations of more than 
3,000 authors. 

Particle physics represents just one illustration  
of a key impetus in the increasing rate of 
collaboration: the high price of doing science. 
The need for access to expensive equipment, 
whether a particle accelerator, telescope, or 
massive computer power, has encouraged—if 
not necessitated—collaborative sharing. In the 
life sciences, large-scale projects in genome 
sequencing and clinical trials of new drugs  
have also engendered collaboration. 

Increasingly, this collaboration transcends 
national boundaries. In the Web of Science Core 
Collection, for example, roughly 15% of papers 
indexed in the year 2000 listed authors from 
more than one nation. By 2014, the share of 
internationally authored papers (that is, articles, 

notes, and reviews) had grown to nearly 23%. 
This rate varies by individual field—more than 
half of astronomy papers, for example, involve 
multinational authors, while the figure is smaller 
in the social sciences—but the overall trend 
toward collaboration is evident.

http://sciencewatch.com/articles/multiauthor-papers-onward-and-upward


The advantages of collaboration are manifold.  
Such projects bring together experts with a range  
of skills and the capacity to bring a fresh outlook  
to a research problem. 
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ADVANTAGES, CHALLENGES
Many factors have accelerated the pace of 
collaboration—with surely none surpassing the 
Internet, and attendant technologies such as email 
and teleconferencing, in overall influence on the 
communication and sharing of data.  Government 
policies have fostered collaboration, while funding 
agencies, such as the US National Institutes of 
Health and the National Science Foundation, 
expressly support research that involves 
multidisciplinary teams. 

The advantages of collaboration are manifold. 
Such projects bring together experts with a range 
of skills and the capacity to bring a fresh outlook to 
a research problem. The teaming of academia with 
industry can provide benefit to both. And evidence 
suggests that research involving collaborative 
teams wields greater impact as gauged by 
citations and other measures. A study of 
publications from Harvard University, for example, 
demonstrated that the normalized citation impact 
of multiauthor papers surpassed that for single-
author reports. 

In addition to fostering the sharing of resources, 
as the US Department of Health and Human 
Services Office of Research Integrity (ORI) has 
noted, collaboration expands the capacity and 
scope of the research team, leading to efficient 
division of labor. The mixing of disciplines allows 
researchers to glean potentially useful insights and 
inspiration from other fields. And, for collaborating 
institutions that may lack the personnel depth 
of larger facilities, the additional presence of 
established experts in a field can lend credibility 
and validity to a research project. 

Along with advantages, inevitably, collaboration 
does raise the possibility of problems. Personalities 
and working styles can clash. Different disciplines 
can involve different norms of behavior in data 
collection, data sharing, apportionment of 
authorial credit, and other matters. Similarly, 
collaborations between academia and industry 
can bring conflict as to whether data and results 
can be freely shared via publication, or, due to 
proprietary concerns, kept private.  

In view of potential misunderstandings, as 
the ORI has discussed, the key is constant 
communication between collaborating entities, 
from the very beginning stages and through every 
stage thereafter. Delineating responsibilities and 
accountabilities, settling matters of authorship, 
deciding upon the handling of data and the 
intricacies of intellectual property—all must be 
tackled at the outset. And all parties must be 
mindful of the need for continued discussion and 
flexibility, given that the nature of the research 
may well evolve. 

http://link.springer.com/article/10.1007/s11192-011-0343-8
http://link.springer.com/article/10.1007/s11192-011-0343-8
http://ori.hhs.gov/education/products/niu_collabresearch/collabresearch/need/need.html
http://ori.hhs.gov/education/products/niu_collabresearch/collabresearch/need/need.html
http://ori.hhs.gov/education/products/niu_collabresearch/collabresearch/need/need.html


In addition to the ability to plumb the literature for 
potential collaborators, researchers now have access 
to a wide variety of online and digital resources for 
initiating and maintaining research partnerships. 
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FINDING COLLABORATORS
Technology’s boost to collaboration comes 
into play at the earliest stage of the process: 
identifying institutions and individuals with  
whom to partner. 

In the quest for collaborators, a logical starting 
place is the scientific literature. Not so long 
ago, the process of identifying researchers 
involved in work similar to one’s own—even 
across disciplinary boundaries—was daunting. 
Nowadays, however, automated methods of 
indexing and retrieval, and refinements in 
elucidating links between seemingly disparate 
papers, ease this process. In the Web of Science, 
for example, the analytical and benchmarking 
tool InCites™ allows users to extract lists of 
institutions and authors in a variety of disciplines, 
whether based on the journal-classification 
schemes for specific Web of Science fields,  
or the broader fields covered in Essential  
Science Indicators, or other established 
disciplinary schemas. 

If a more granular approach is called for in 
identifying highly specialized work, results from 
Web of Science searches can be easily imported 
into InCites. Such searches can be built, for 
example, on The Web of Science’s Keywords Plus 
feature, which brings in additional search terms 
based on article titles; or on Related Records, 
which allows users to follow the citation links 
between papers, elucidating connections and 
tangents that might otherwise escape detection. 
Once imported into InCites, these Web of Science 
records can be examined in detail to ascertain the 
authors and institutions behind the work. 

In addition to the ability to plumb the literature 
for potential collaborators, researchers now have 
access to a wide variety of online and digital 
resources for initiating and maintaining research 
partnerships. Sites such as ResearchGate, 
NanoHUb, Piirus, and VIVO, along with many 
others, provide online communities in which 
researchers can share knowledge and  
seek collaborators. 

These resources represent just a few examples  
of the various research networking systems being 
adopted at universities and other institutions 
in order to foster collaboration, particularly 
in translational research. These sites provide 
user-submitted, searchable information such 
as biographical and publication data, research 
interests, and areas of expertise. 

Other resources address needs that arise farther 
along in the collaboration process. Among these 
are tools that enable the sharing of customized 
reference lists between collaborators. The latest 
version of one such resource, EndNote, takes this 
capacity further, with a “library share” feature  
that allows an entire research team to share 
references, files, pdfs, and other materials.  
There are no limits on the size of the shared  
library, and up to 100 designated EndNote 
users, at any institution, can contribute and 
edit materials, with a detailed activity log 
automatically monitoring and documenting all 
changes from specific contributors. 

For oversight of teams, Open Research 
Framework and other such resources provide 
collaborative project-management tools. 

http://connectedresearchers.com/online-tools-for-researchers/
http://connectedresearchers.com/online-tools-for-researchers/
http://connectedresearchers.com/online-tools-for-researchers/
http://endnote.com/product-details/library-sharing
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ACROSS BOUNDARIES, BORDERS
For a glimpse of international collaboration,  
we can turn to InCites. The table below lists 
countries based on the percentage of the nation’s 
or region’s publications that include at least one 
author based in a different country. Highlighted in 
the table are the “most” and “least” collaborative 
nations, according to publications indexed in 
three separate years—2006, 2011, and 2015.  
(The table is confined to countries that produced 
at least 1,500 Web of Science-indexed papers in 
any of the three years.)

In 2006, European nations are prominent among 
the “most collaborative,” with Switzerland 
recording more than 54% of its papers with 
internationally based coauthors. 

In 2011, however, a shift is evident, as non-
European countries appear, with Vietnam 
emerging as the most frequently collaborative 
nation, with more than 72% of its papers listing 
international coauthors. That year, Vietnam barely 
exceeded the threshold for the table, with some 
1,600 reports (a total similar to that of Indonesia, 
which ranked second in terms of its percentage 
of international coauthors). By 2011, Qatar had 

published a sufficient number of papers to 
register in the analysis (roughly 1,700), promptly 
assuming the crown of most collaborative nation, 
thanks to international authors on more than 
88% of its publications. 

Qatar illustrates the phenomenon in which 
institutions in emerging economies see 
collaboration with more established centers of 
research in developed countries as a way to raise 
research performance. One such partnership, for 
example, combines the Qatar Foundation and the 

Qatar Museums Authority with University College 
London. 

Not far behind Qatar in the latest year is Saudi 
Arabia, which lists international collaborators 
on more than 78% of its publications. Saudi 
Arabia, in fact, displayed the highest increase 
in collaboration rates between 2006 and 2015, 
increasing by more than 40 percentage points 
from its 2006  mark of roughly 35%.  

Among the “least collaborative” countries, China 
has maintained a consistent presence, although 
the year 2011 saw Turkey and India record lower 

COLLABORATIVE NATIONS: THE MOST AND LEAST, SINCE 2006 
According to percentage of papers with international coauthors, among nations that published ≥ 1,500  
Web of Science-indexed papers in indicated year

2006 2011 2015

Most Collaborative:

Nation % International 
Collaborations

Nation % International 
Collaborations

Nation % International 
Collaborations

Switzerland 54.81 Vietnam 72.81 Qatar 88.28

Bulgaria 54.04 Indonesia 68.01 Saudi Arabia 78.39

Chile 51.17 Saudi Arabia 64.55 Vietnam 73.38

Denmark 50.83 Switzerland 61.25 Bangladesh 72.02

Belgium 49.59 Morocco 57.70 UAE 71.36

Least Collaborative:

China 14.85 China 16.45 Turkey 22.52

Taiwan 15.13 Turkey 16.99 India 22.88

Turkey 15.75 Iran 18.08 China 23.03

Iran 17.88 India 20.01 Iran 23.72

India 18.36 Taiwan 20.16 S. Korea 29.15
Source: InCites, Web of Science
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rates of international coauthorship on their 
papers, while China’s percentage grew to nearly 
25%, from just under 15% in 2006. 

With China now the third largest producer 
of research papers, behind only the US and 
the collective bloc of EU nations, Western 
researchers are recognizing the need for a 
more global perspective. US-based researchers 
now collaborate with China-based authors as 
frequently as with those in the UK and Germany 
(3 to 4% of papers). 

Concurrent with China’s surge in output has been 
a rise in its R&D spending, with a figure expected 
to surpass that of the US by 2020. This access to 
funding will likely spur further collaboration with 
researchers based outside of China. 

Another key aspect of collaboration entails 
partnerships between academia and industry. 
Given the advantages of cost savings through 
outsourcing primary or speculative research, 
an increase in the rate of collaboration 
between the corporate and academic worlds is 
understandable. 

InCites allows one to gauge collaboration 
between entities in the commercial, academic 
and government spheres. To take the company 
Samsung, for instance: Since 2006, Samsung 
has collaborated most prolifically with South 
Korea’s Sungkyunkwan University, on nearly 
2,500 papers. The company’s next most frequent 
partner is Seoul National University, with just over 
1,500 papers indicating shared authorship. 

For a slightly different angle, we can also assess 
which of Samsung’s collaborative partners 

have combined with the company to produce 
notably high-impact research. By this standard, 
Columbia University emerges, producing a 
overall normalized-impact score (controlling for 
the respective subject fields as well as year of 
publication) more than eight times higher than 
the world baseline figure. The National University 
of Singapore has also been a fortunate partner, 
with a normalized score five times the baseline. 

So, despite a quantity of shared publications 
that number under 40 in each case, those 
two institutions have proved to be significant 
collaborators for Samsung—partnerships that the 
company might do well to deepen. 



A SHARED FUTURE

As technological options continue to proliferate  
and the collaborative mindset gains even more  

currency, the frequency and scope of collaboration  
are certain to rise. Indeed, former notions of boundaries 

between disciplines, institutions and nations— 
already an outmoded way of thinking—will recede  

even farther into the past. 
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