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MISCONDUCT Male scientists commit fraud 
more often than women, says study p.711

TURNING POINT Ecologist’s open notebook 
leads to opportunities p.711

Research-and-development companies 
are constantly changing their organiza-
tional structures to nurture innovation 

and increase productivity. Yet no single organi-
zational model has emerged as the best option 
in either academia or industry.

Formal organizational structures are impor-
tant, but scientific discovery is an emotional 
process shaped by social environment. In 2011, 

to improve understanding of interpersonal 
dynamics and to foster innovation, the phar-
maceutical company Novartis, based in Basel, 
Switzerland, conducted a study of employee 
interactions in its global drug-discovery 
arm: the Novartis Institutes for Biomedical 
Research (NIBR). At the time of the study, the 
NIBR employed about 6,600 people at ten sites 
in the United States, Europe and Asia.

We wanted to understand how influen-
tial individuals (‘key nodes’) in the network 
affect information access, idea-sharing, prob-
lem-solving and other aspects of scientific 
discovery. We found that informal network 
structure — how people interact on a daily 
basis — differs dramatically from formal, hier-
archical organizational structure. Key nodes in 
the informal network are better at sharing ideas 
and resolving difficulties than are formally 
appointed managers or leaders. Our data also 
suggest that improving how a person interacts 
with his or her informal network might have a 
greater impact on innovation than mandatory 
leadership courses and performance review. 
These findings may apply to many research-
and-development organizations.

NETWORK ARCHITECTURE
To assess the NIBR’s network of researchers, we 
sent out a questionnaire asking respondents to 
identify others in the organization with whom 
they needed to interact, whether in person, 
on the phone or by e-mail. Every interaction 
identified had to be crucial to the respond-
ent’s work. We asked respondents to assess the 
reasons for, and quality of, these interactions, 
and whether they needed more access to cer-
tain people, departments or areas of expertise. 
We then categorized the reasons for interac-
tions: information access, problem-solving, 
idea-sharing, access to leaders and decision-
makers, political support and personal support 
or advice. We categorized interactions as ener-
gizing or de-energizing; facilitating or hinder-
ing the discussion of new ideas and divergent 
points of view; providing a sense of purpose or 
urgency; and modelling leadership behaviours. 

Finally, we collected demographic data on 
each person, including the length of their 
tenure at the NIBR, and their main language, 
gender and personality type according to a 
Myers–Briggs assessment. The overall par-
ticipation rate was almost 70%, with about 
70,000 reported connections (an average of 
11 per employee). 

Around 60% of all described interactions 
occurred within a department; the remain-
ing 40% spanned scientific disciplines. Many 
scientists reported a need for greater access to 
other researchers or leaders, both within and 
across departments. It seems that network size 
depends on rank and tenure: the networks of 
the highest-ranking leaders (0.5% of the organ-
ization) tend to be almost ten times larger than 
those of people in entry-level positions, and it 
takes about three years from entering the 
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organization for a person’s network to reach 
average size. Researchers — particularly in 
Asia — interact less frequently with colleagues 
in different geographical areas or even in dif-
ferent buildings or floors of the same building. 
Other research organizations have reported1 
that interactions drop exponentially beyond 
distances greater than 15 metres. 

Finally, we observed subtle network pref-
erences based on culture, language and 
gender. For example, scientists in Shanghai, 
China, have smaller networks than those in 
the United States or Europe but spend twice 
as much time in each interaction. This sup-
ports the idea that relationship-building 
is an important part of the culture of Asian 
firms. We also observed that scientists who 
speak the dominant language at a site have 
larger networks than scientists who use the 
minority language; furthermore, men have 
larger networks than women, preferentially 
interact with other men and tend not to con-
sider women as leadership role models. These 
findings are consistent with the sociological 
concept that people favour members of their 
own ‘group’ over others.

KEY NODES
Overall, we found that scientists who have 
positive interactions with others have larger 
networks than would be predicted from 
their formal position in the hierarchy (and 
vice versa). Those who can instil a sense of 
purpose and inspire others are pursued by 
their network for idea-sharing, information 
access, problem solving and personal sup-
port. We teased out three distinct categories 
of scientists who act as key nodes in their 
networks:

Experts These scientists offer expertise in 
certain technical, scientific or clinical areas 
across the NIBR. There are experts at all levels 
and across all functions in the organization; 
some offer their expertise locally (within a sub-
unit of a department) whereas others are more 
widely connected, providing expertise across 
geographies and disciplines. As individuals, 

they tend to be analytical and introverted.
Mentors These scientists provide others 

with a sense of purpose, and their colleagues 
feel comfortable approaching them with new 
ideas and divergent points of view. As a result, 
mentors are sought for help with problem-
solving and for personal support and advice 
(see ‘Network nodes’). They exist at all levels 
in the organization but their positive interac-
tions make their networks 50% larger than 
the average among their peers. No single 
personality type is dominant among these 
individuals.

Brokers These scientists have large net-
works and are connected broadly across func-
tions and geographies. They tend to be high 
ranking and visible in the organization, and 
they mainly provide political support and 
access to decision-makers. They are not sought 
primarily for idea-sharing, problem-solving or 
scientific expertise. They tend to have extro-
verted and assertive personalities.

The effect of key nodes on the organization 
is powerful. As reported in previous studies, 
one important distinction is whether a per-
son energizes or de-energizes people in his or 
her network2. We found that people who can 
get colleagues motivated also energize their 
networks. Furthermore, energizers create an 
environment that fosters collaborations and 
encourages joint problem-solving and idea-
sharing. De-energizers, by contrast, create an 
environment in which people are reluctant to 
collaborate and share ideas, and in which inter-
actions are perceived as demotivating. Men-
tor nodes are invariably energizing, whereas 
expert and broker nodes can have either effect. 
Both positive and negative effects are more 
pronounced when people have large networks.

THE IMPLICATIONS
How did we make use of the data that 
we gathered? The NIBR study was done 
anonymously to enable a high rate of 
response, which hindered any direct, open 
intervention with specific individuals. But 
we did take some action. First, we shared the 

study’s general themes and observations with 
the organization, highlighting the level and 
quality of interactions in each department 
and between departments, and identifying 
areas that lacked intra- or inter departmental 
collaboration. This gave leaders an opportu-
nity to address these issues. 

Second, using a confidential website, we 
provided each person with information about 
how they were perceived by the network. We 
offered individual coaching and workshops for 
small groups or teams, including workshops 

on personality styles 
and subconscious 
biases, and how these 
factors affect inter-
actions with others. 

More than 60% 
of all people at the 
NIBR accessed their 
personalized, web-
based network infor-
mation, including 
people who didn’t 

respond to the survey but were named in other 
people’s networks. More than 10% (about 
700 people) voluntarily engaged in follow-on 
activities (among high-ranking leaders, that 
figure was 25%), including those with smaller 
than expected or poor-quality networks. 

We believe that helping a relatively small 
group of self-motivated scientists to improve 
their interactions — by becoming easier to 
approach with new ideas, for example — 
will create an innovative culture much more 
effectively than making formal changes in the 
organizational structure or mandating training 
for managers or leaders. And other network 
research suggests the same3.

Information networks are often not consid-
ered in traditional performance evaluation at 
science organizations, in which line managers 
make assessments with little input from others. 
We believe that such omissions fail to provide 
incentives for open collaboration. Our map-
ping of interactions at the NIBR suggests that, 
whatever the field of science, feedback from 
the informal network, coupled with individ-
ual and small-group coaching, will facilitate a 
creative, innovative culture. ■
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Node type Subset using node for
‘problem-solving’

Subset using node for
‘political support’ Total network size 

Mentor

Broker

NETWORK NODES
Brokers and mentors (green) both work closely with lots of people (red), but whereas brokers 
are mainly sought out for political support, mentors are in demand for problem-solving.

“Those who can 
instil a sense 
of purpose and 
inspire others 
are pursued by 
their network 
for idea-sharing 
and problem-
solving.”

S
O

U
R

C
E:

 N
IB

R

7 1 0  |  N A T U R E  |  V O L  4 9 3  |  3 1  J A N U A R Y  2 0 1 3

CAREERS

© 2013 Macmillan Publishers Limited. All rights reserved


	Better connected
	References


