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Albert-László Barabási’s quest for understanding
influence: portrait of an introverted network(research)er
Network research in management has extended, in recent years, reaching
virtually every traditional area of organisational scholarship. At macro level,
network research has advanced the understanding of inter-firm relationships,
strategic alliances, interlocking directorates, and network governance. At the same
time, at both micro and meso levels, network research has clarified how team
dynamics, knowledge transfer and exchange, social influence, and interpersonal
trust shape both individual and organisational performances (Chauvet et al. 2011).
Borgatti and Foster (2003) argued that the increased interest in network research is
a general tendency away from an individualist, essentialist, and atomistic
explanation of various research matters towards a more relational, contextual, and
systemic understanding.
Chauvet et al. (2011) differentiated three distinct ways in which network
concepts have entered management research. First, networks were introduced in
management as a methodology (such as social network analysis, for example),
serving to highlight relationships within firms, across firms, or within the
organisational environment (see, for example, Kiss and Bichler 2008; Kim et al.
2011). Such research typically involved advanced quantitative methods, with a
strong influence from graph theory. Second, networks were introduced in
management as a theoretical concept, a new way of addressing questions, with both
network ties and network structures used as explanatory concepts (see, for
example, Zaheer and Soda 2009; Borgatti and Hagin 2011). Third, networks were
introduced in management as a possible interpretation of organisations and as an
alternative organisational logic and way of governing relationships among
economic and social actors (see, for example, Lerner et al. 2011).
Its applicability in a variety of management areas is another measure of network
research. Borgatti and Foster (2003) distinguished eight well-established areas in
organisational network scholarship, eight major research stems: social capital,
embeddedness, network organisation, board interlock, joint ventures and inter-firm
alliances, knowledge management, social cognition, and group processes. Brass et
al. (2004), Borgatti et al. (2009), Kilduff and Brass (2010), and Brass (2011) all
reviewed organisational network research in detail.
1
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In their recent article, Chauvet et al. (2011) provided evidence that network
research had translated into practical implications for decision making and
managerial action. The authors listed five areas where network research had
introduced new angles of answering research questions and had renewed
understanding of how organisations may tackle management issues: knowledge
circulation and creation, governance, individual careers, entrepreneurial ventures,
and team composition and management.
In addition, network analysis has also made its way into several branches of
management: operations management, strategic management, marketing
management, financial management, human resource management, and
information technology management. In the field of operations management, for
example, supply chain network analysis is a popular supply chain service offered
by many consultancy firms. Among marketers, viral marketing is a popular
approach—it encompasses all the techniques that build upon the social relations of
customers to increase brand or product awareness by a viral diffusion process,
analogous to the spread of epidemics or computer viruses (Kirby 2006). For the
financial divisions of the telecommunication and banking industries, churn
management is a fundamental concern for boosting profit. For human resource
managers, network theory is useful in better exploiting the knowledge and
capabilities distributed across the members of an organisation. Identification of
influencers or key opinion leaders—a crucial approach in change management—is
also gaining importance for pharmaceutical and medical companies and the social
media alike.
Theoretical physicist Albert-László Barabási is
central to developments in network science and the
statistical physics of complex systems. The impact of
his research outgrew physics and went on to influence
biology, medicine, social sciences, and others, and his
scale-free model developed in 1999 withstands the
passage of time. The Barabási-Albert model explains
the widespread emergence of scale-free networks in
natural, technological, and social systems—cellular
telephony, the Internet, and online communities are
just a handful of examples. The Institute of Science
Index (ISI) selected his 1999 ‘Emergence of Scaling in
Random Networks’ (Barabási and Albert 1999) as one
of the ten most cited articles in physical sciences. In
addition, Harzing’s (2007) Publish or Perish showed almost 70 thousand citations
to László’s 325 articles, with a staggering h-index of 74.
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László is Distinguished University Professor at Northeastern University, where
he directs the Center for Complex Network Research. He holds appointments in
the Departments of Physics, Computer Science, and Biology, Northeastern
University, as well as in the Department of Medicine, Harvard Medical School, and
at Brigham and Women Hospital. In addition, László is a member of the Center
for Cancer Systems Biology at Dana Farber Cancer Institute. An ethnic Hungarian
born in Transylvania, Romania, László was awarded his Masters in Theoretical
Physics at Eötvös University in Budapest, Hungary, and his PhD at Boston
University, three years later. After a year at the IBM T.J. Watson Research Center,
he joined the University of Notre Dame as an Assistant Professor, and was
promoted to the Professor and Emil T. Hofman Chair, in 2001. His latest book,
Bursts: The Hidden Pattern Behind Everything We Do (2010), was translated in
four languages, and one of his previous books, Linked: The New Science of
Networks (2002), was translated in 11 languages. László is also co-author of
Fractal Concepts in Surface Growth (1995) and co-editor of The Structure and
Dynamics of Networks (2006).
His work has been widely featured in the media, including on the covers of
Nature, Science News, and many other journals, and inside the covers of American
Scientist, Business Week, Die Zeit, Discover, El Pais, La Republica, Le Monde,
London’s Daily Telegraph, National Geographic, New Scientist, New York Times,
Science, Science News, The Chronicle of Higher Education, USA Today, and
Washington Post, among others. He has been interviewed by ABC News, BBC
Radio, CBS News, CNN, National Public Radio, NBC, and many other media
outlets.
The following interview contributes to the dialogue among researchers from
across the physical and social sciences who share a common interest in
understanding the antecedents and consequences of network phenomena. It took
place on 15 November 2012 at the Central European University.
AL&GV: From Internet and computer networks to social and biological
networks, your research covers a wide spectrum. What do these systems share in
common?
A-LB:
All these systems can—and should—be viewed as sets of nodes
connected by links. Computers connected by physical cables or genes connected
by protein–protein interactions or other metabolic reactions are all networks.
Understanding their properties implies understanding their architectures—their
networks—first, and is the focus of numerous research papers. The Internet and
computer networks and the social and biological networks are the most prominent
examples my colleagues and I have studied to date.
AL&GV: What are your favourite networks?
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A-LB:
All networks are worth studying, but a researcher’s favourites are
influenced by access to data, as well as by personal affinity. At the moment, my
colleagues and I focus on three different classes of systems: biological networks,
social networks, and online and informational networks. In biological networks,
we try to understand how genes connect with one another within cells, as well as
the role of this network in human diseases. In social networks, we study people
talking to one another: how they talk, who talks to whom, and how you can
describe these aspects formally. In many aspects, online and informational
networks often overlap with the social networks. Why do we focus on these
particular networks? Well, partly because the majority of my group of researchers
is based in Boston, where both the Harvard Medical School (HMS) and
Northeastern University are located. Our research in biological networks benefits
from the expertise of our medical colleagues at HMS, while Northeastern
University colleagues working with social networks contribute their expertise in
the area of social and online networks.
AL&GV: What aspect of your research has impacted the scientific
community most? Does it surprise you?
A-LB:
Our article ‘Emergence of Scaling in Random Networks’2 has had
the highest statistical impact, and it does not surprise me. It introduced the model
describing scale-free networks and explained the mechanism behind it—by
providing a fundamental basis, many different fields were then able to apply our
findings to a wide range of networks. On a personal note, however, I am
particularly excited about our work on diseases—‘The Human Disease Network’3
was published in 2007, in the Proceedings of the National Academy of Sciences.
Despite being relatively recent, the article is very well cited—our tenth most cited
article, in fact. I am a strong believer in the future of the network approach to
understanding and controlling diseases.
AL&GV: What area of network theory will most impact our everyday lives?
A-LB:
Well, it is really hard to answer this question—our interests
change, our lifestyles change, and what we call ‘our-everyday-lives’ changes too.
The best way to answer your question is by focusing on the future. What happens
next? What is likely to happen in future? Facebook, Google, and other online
social networks have a high impact on many people’s lives—they enable us to
study them. Network scientists have already contributed to online social
networks—network theory tools and ideas are already incorporated into these
systems, for example in Facebook algorithms. Medicine too, I expect, will
experience changes in the near future, very similar to those experienced by social
networks. Who knows, perhaps in as little as only ten or 20 years from now,
2
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research into biological networks will result in individually designed net-drugs. In
my view, once they will emerge, individually designed drugs will have a huge
impact on our everyday lives, and we are already moving in that direction.
Further down the line, viewing the economy as a network will fundamentally
change our ways of observing and predicting economic processes. However, such
a fundamental change requires network data that is currently unavailable and that
would require businesses to release it. Finally, the human brain is the most
complex network we are aware of—that we still do not have a neuron-level map for
the brain, although we know the brain is a network of neurons, is pretty puzzling.
Our understanding of the function of the brain—and of consciousness—will
change, as soon as we construct this map, over the next 20–30 years, I think.
AL&GV: Speaking of medicine, how close did you and your colleagues get
to understanding the genetic basis of human cancer?
A-LB:
We study diseases in general—and specific conditions such as
asthma, COPD4, and various heart diseases in particular—but we do not focus on
cancer per se. However, a network understanding of particular diseases facilitates
a network understanding of disease in general—whether cancer or asthma or any
skin disease, diseases cannot be truly understood outside this perspective. The best
way to cure disease is by repairing the broken component—typically a gene—
which affects the entire cellular network. Treating the broken component implies
treating the network as a whole. The majority of current problems in medicine are
fundamentally network problems—some drugs treat the disease, but with
intolerable side effects somewhere else in the body, and other drugs are still to be
figured out. However, major steps have been taken in this direction, not least
through recognition by the medical community that networks are essential for their
research—at HMS, for example, I am involved in starting a new Network Medicine
Division. This is the only way forward, in my opinion, if we wish to capitalise on
the genome project. The genome project gave us the components—we now need
the interactions to understand how the cell works.
AL&GV: What area of your research has had the highest impact in business?
A-LB:
I think it is not as much my research as that of the network
research community that has had a high impact in certain business areas. One
such high-impact area is understanding influence: how business practices spread
from certain individuals to other individuals, to sellers, marketers, and so on. The
availability of very detailed purchasing and social networking data—and of related
personal information—contributes enormously to understanding influence. We
already see signs that understanding influence will be a transformative
achievement. Another such high-impact area—in business practice, if not
necessarily in business research—is diagnosing companies: mapping out their
4

Chronic obstructive pulmonary disease.
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social networks, finding out their effective influences, understanding their chief
executive officers’ (CEOs) decision making mechanisms, and knowing whom their
CEOs should approach to take the company to the next level. Maven7, a
Hungarian company, is a market leader in this area, having successfully diagnosed
hundreds of national and international companies. Such dashboards of the inner
workings of organisations will inevitably lead to changes in organisational
cultures—including in the ways organisations are run.
AL&GV: The churn models in the telecommunication industry are a good
example for understanding influence. Also, General Motors applied network
theory to problems with quality—they compared the product network as depicted
in engineering change orders to the collaboration network of design engineers in
various departments to determine a coordination deficit that explained about 20 per
cent of the quality problems.
A-LB:
Our environments (very homogenous, usually) determine the
decisions we make and the actions we take. We do not (and, possibly, we cannot)
listen to everybody—we only listen to some. Thus, understanding how influence
spreads within organisations is particularly important for large organisations.
AL&GV: However, most organisations are not notorious for their openness.
A-LB:
Network science tools allow us to gauge information, where
individuals are unwilling to provide it. Ideally, of course, information is collective.
In reality, however, some members of any organisation will be more open than
others to release information as to whom they talk to about organisational matters.
The real hubs, the real influencers will emerge from the analysis anyway—other
people will point them out. Identifying key individuals in organisations is very
much an error-free analysis. At the same time, determining peripheral individuals
may be highly inaccurate—this, however, would not influence the description of the
organisation.
AL&GV: Were you able to predict accurately the future applications of
network theory at the beginning of your career?
A-LB:
Oh, there were lots of things I was unable to predict at the
beginning of my career—scientists’ imagination is somewhat limited. I could have
never predicted, for example, that, one day, businesses would find our work useful.
I would have never thought, to take another example, that, one day, there would be
a Facebook that uses our tools. (Other, rather funny applications of our findings
explore the relationships among Marvel Comics characters.) I myself got recently
involved in a paper I would have never dreamed possible at the beginning of my
career on the relationships among the chemical ingredients of food. We try to
understand what we like and dislike about food and why the taste of certain foods
remains unchanged over time. Fundamentally, after all, chefs face a network
problem: how to combine ingredients and what ingredients taste well with others.
It is truly amazing, the variety of network science applications, and I always ask
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my students to pick a network and analyse it—their choices are as diverse as
illegal downloads from the Internet, bicycle sharing in a city, and the relationships
among the grape varieties mixed in Hungarian wines.
AL&GV: What is the idea behind your new, interactively written network
science book? What does interactivity add to this book?
A-LB:
This is a fascinating project and the interactivity issue is just one of
its many aspects. Let me explain it briefly. I have dreamed of writing such a
network science book for ages. When I finally got my act together, I realised that I
cannot write it the way I wrote my previous books—it may take two or three years
to finish, and I am too busy to sit down and write it from the beginning to the end.
As a result, I decided to release the book on the Internet, chapter by chapter, and
making the book interactive on the iPad is only one aspect of this project. I work
with a team of designers who enhance the graphics, and every chapter is released
as soon as it is ready—three chapters are thus already available on the Internet.
Moreover, we are piloting its translation form English to Hungarian in a most
unusual way—we have recruited a team of volunteer translators. Hungary was not
chosen at random for this pilot—since Hungarian is my mother tongue, I can judge
the quality of the translation. Based on this pilot, we may offer the whole world the
opportunity to translate this book—a local scientist, student, or indeed anybody
else who wants to translate this book will have access to the source file and will
receive the software enabling them to add a translation to the crowdsource
version.
AL&GV: In June 2013, you will be plenary speaker at the Fourth Annual
Conference of the European Decision Sciences Institute in Budapest, Hungary.
How does network research contribute to the decision sciences?
A-LB:
Network science and decision making sciences are very closely
linked. We live in a world where everything from business to government is
characterised by network governance—or network decision making—and does not
rely on any one individual decision maker. To take a decision involves considering
many different factors and requires inputs from many different constituents.
Therefore, network thinking will have to pervade management research, including
decision making research. How this diffusion will actually happen in practice
remains to be seen, but, on my part, I hope this plenary speech will contribute to
connecting the two.
AL&GV: Have networks influenced your everyday life?
A-LB:
Similarly to most scientists, I am fundamentally an introvert.
Network science has taught me the importance of relationships. I have become
much more conscious about being part of a community, about reaching out to
others. Network science has not killed my introvert nature—after all, you cannot
really change your personality—but it has added a layer of almost professional
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link building ability, as well as the willingness to use this ability not only for my
own interest, but also for the interest of the community.
AL&GV: Is the notion of an introverted network scientist not a paradox—a
contradiction in terms, as it were?
A-LB:
Well, the major decisions in my life were network-related too. For
more than a decade, for example, I was at the University of Notre Dame, and I
really loved my life there. (I still love it, every time I am back there, and my heart
sill aches, when I am not there.) Nevertheless, I moved to Boston, because I meet
with more individuals relevant to my research there, and I have more collaboration
opportunities, than I would at Notre Dame. No matter how hard I would have
tried, I could have not had access to such hubs at Notre Dame.
AL&GV: What is the future of network research?
A-LB:
Network research has never been only about understanding
networks per se, but about understanding complex systems—the search for a theory
of complex systems is a huge challenge for the scientific community. In the last ten
years or so we learned that complex systems—be they social, economic,
communication, or biological—rely on very complicated networks. Therefore, to
understand complex systems we first need to understand their underlying networks.
Eventually, we cannot avoid looking at systems in all their dynamic complexity,
including network processes and the interaction between network typology and
process dynamics. In network research, the future is a theory of complex systems,
a theory of network dynamics—an explanation of how the networks support
various interactions, various processes that enable cells to live, economies to
flourish, and societies to succeed.
AL&GV: You started your career in one particular field, theoretical
physics—in the intervening years, at least to some extent, you moved away from it,
to focus on a very promising methodology that would provide new insights in
many other fields. Do you see yourself as a methodologist? Do you suffer from a
split professional personality?
A-LB:
I have never seen myself as a methodologist. What really excites
me is the discovery of laws and fundamental principles of complex systems. To
make a discovery, we often have to develop methodologies, and yes, it is true, most
often than not, the different areas that rely on network science use the methodology
rather than the fundamental discovery itself. Let me give you an example—to
launch rockets into space we need Newton’s Law. From the point of view of the
rocket launchers, Newton was a methodologist—from my point of view, Newton
was a discoverer of laws of physics, not a methodologist. Therefore, more often
than not, network scientists like my colleagues and me focus on the discovery
rather than the methodology. However, even discovery enthusiasts like me have to
admit that discoveries enable rocket launching only if we translate the laws into
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methodologies—an essential step that we ourselves often take, but that has never
been our primary motivation.
AL&GV: Finally, a rather personal question. You have lived significant
lengths of time in at least three different countries—where is ‘home’?
A-LB:
Having been born in Transylvania and having established a second
home in Budapest and a third home in Boston, I obviously care a lot about this
issue. (Incidentally, I spend about four months a year in Budapest, primarily to
immerse both me and my children in the surrounding Hungarian environment.) I
think of myself as having three different homes: my sentimental home is obviously
Transylvania, where I come from; my cultural home is Budapest; and, of course,
my professional home is Boston.
AL&GV: Thank you so much for the interview.
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