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began, researchers claimed that find-
ing cures would only be a matter of time, 
once we knew the genetic causes of many 
diseases. at the same time, there was, and 
still is, a growing public demand for quick 
solutions to a wide range of complex and 
debilitating diseases, including cancer, cor-
onary heart disease and diabetes. However, 
it quickly became clear that identifying the 
genetic causes of disease and, more impor-
tantly, developing adequate therapies is, in 
fact, enormously complex.

although medical genomics has generated 
many important results—including identify-
ing the genetic component of several diseases 
(Merikangas & risch, 2003; Kaiser, 2006) 
and providing the full sequence of the human 
genome (Venter et al, 2001)—it is becoming 
increasingly clear that those early claims for 
simple cures were overoptimistic. Even with 
the sequence of the human genome in hand, 
it is still not yet possible to identify easily the 
faulty genes at the root of many diseases. 
Moreover, even if we were to discover such 
factors, finding a cure remains anything but a 
trivial task. Society, meanwhile, is becoming 
rather impatient and slightly disappointed; 
even pharmaceutical companies are now 
questioning whether their investments in 
genomics were truly justified (Ngi, 2006).

the purpose of the foregoing is not 
to question the achievements of medi-
cal genomics; on the contrary, no matter 

the original claims and expectations, the 
achievements in this field are huge and of 
invaluable importance. My intention is 
rather to illustrate how and why communi-
cation might go wrong when various par-
ties have different needs and expectations. 
a full analysis of this topic falls beyond the 
scope of this paper, although we can still 
draw some fundamental conclusions. in 
short, it seems likely that part of the prob-
lem has been that medical genomics all but 
promised to solve society’s disease woes 
in an attempt to justify investment, while 
society wished for unrealistically quick and 
easy solutions to what have turned out to be 
immensely complex problems.

From this point onwards, i will adopt 
the point of view of the natural scien-
tists working in genomics, and analyse 

their needs and expectations when they 
communicate with society. Before i do so, 
however, i need first to define what exactly 
i mean by a ‘genomicist’. at first glance, 
genomics seems to be quite a homo geneous 
discipline; however, it actually encom-
passes a wide variety of approaches, disci-
plines and sub-disciplines. For example, 
genomic researchers might be geneticists, 
molecular biologists, bioinformaticians, 
ecological genomicists or microbiologists, 
all of whom contribute their own expertise 
and experimental approaches.

the genomics community can also be 
described in terms of a continuum of objects 
of study and goals. the objects range from 
microorganisms, including viruses to lower 
organisms, and upwards to plants, animals 
and humans. When it comes to defining the 
goals of genomics, the field can be catego-
rized along two independent axes (Fig 1): the 
first is a gradient from high to low immediate 
relevance for humans, whereas the second 
is a continuum from strictly basic to strictly 
applied research, as mentioned earlier in 
this paper. given this wide variety of goals, 
objects and disciplines, it should be clear 
that we ought not to expect a single, general 
set of needs and expectations to be at play 
when genomicists communicate with soci-
ety. Obviously, a researcher working on drug 
development for a particular disease will 
have a completely different need for com-
munication—and a different set of expec-
tations—than, for example, an ecological 
genomicist, who is interested in biodiversity.

communication is essential for scien-
tists and scientific research; advances 
and achievements in science depend 

on its success at various levels. First, scientists 
need to communicate information and ideas 
with colleagues from other disciplines, which 
is especially important in a new and highly 
multidisciplinary field such as genomics. as 
detailed above, the genomics community 
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Fig 1 | The horizontal continuum describes the immediate relevance to humans, which goes from high (left) to low (right), whereas the vertical continuum goes from 

basic (top) to applied (bottom) research.
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consists of many disciplines, each of which 
has its own vocabulary, research and publica-
tion culture and dynamics. communication, 
even between scientists, is not a trivial task.

in fact, promoting interdisciplinary com-
munication has been identified as one of 
the targets for the development of ecologi-
cal genomics (eco-genomics; Ouborg & 
Vriezen, 2007). in this field, molecular bio-
logists and ecologists work together on ques-
tions about the diversity of life, although, of 
course, these two scientific disciplines have 
different research cultures and paradigms. 
Molecular biologists are used to a rel atively 
rapid pace of research and publication; they 
tend to reduce the complexity of the nat ural 
world to manageable pieces by working 
with model species in the highly controlled 
environ ment of the laboratory. this approach 
has been successful in discovering many 
functional aspects of genes and their activity; 
it has, for example, yielded highly detailed 
information about how diseases are associ-
ated with certain genes. Ecologists, by con-
trast, are used to working more slowly: 
the development of their objects leads to a 
relaxed pace of publication, and they tend 
to embrace the complexity of the natural 
world in their approach, rather than try to 
reduce it. perhaps most telling are the typical 
responses of either type of scientist to a failed 
experiment: molecular biologists typically 
search for the cause in not having reduced 
or controlled complexity enough, whereas 
ecologists try to find the answer in increas-
ing complexity and including more factors. 
to work together in a viable eco-genomics 
research programme, these two disciplines 
need to develop a good understanding of 
each other’s language and way of thinking in 
order to be able to communicate efficiently.

Second, scientists need to communi-
cate with peers in their own research field. 
genomic methods allow for fast results and 
often, easy repeatability, which limits open 
communication—sharing information is not 
a desirable strategy in a competitive world. 
this is particularly true with regard to applied 
research—there are implicit and explicit 
rules on what can and cannot be communi-
cated with peers. One example was the huge 
collaboration that resulted in the sequencing 
of the human genome; a task so formidable 
that it was only possible—certainly at that 
time—by sharing the work between many 
parties. However, because it involved public 
partners such as research institutes associ-
ated with public universities—the university 
of california, uSa, penn Sate university 

(philadelphia, pa, uSa) Johns Hopkins 
university (Baltimore, MD, uSa) and yale 
university (New Haven, ct, uSa)—and pri-
vate partners, notably celera (rockville, MD, 
uSa), communication was far from open 
and effective owing to commercial, property  
and patent issues (Davies, 2002).

third, scientists also need to communi-
cate with societal partners, usually for one 
of two reasons. First, genomicists often initi-
ate communication when they need some-
thing from society: either materials and 
money, or societal acceptance of new tech-
niques or approaches—such as the approval 
to work with human stem cells or to per-
form research with gM organisms. Second, 
society can initiate communication when 
there is a specific need for information—the 
answers to pressing societal questions, such 
as the cause of certain diseases or the risks 
of trans-genetic modification. this category 
also includes the demand for new prod-
ucts: drugs, therapies, monitoring tools or 
the development of biotechno logical prod-
ucts. Obviously, these various goals greatly 
determine the need for communication 
by both parties, and there is limited scope 
for motivations to overlap. in other areas, 
in which motivation does not match at all, 
communication is complicated.

it is also helpful to clarify the driving forces 
behind each individual researcher’s need 
to communicate. to that end, we must dis-

tinguish the different tasks of scientists. First 
and foremost, their task is to develop know-
ledge, either from a fundamental perspective 
or to solve a problem. the second task is to 
find support for their work, usually by writing 
grant applications. this is true for both basic 

research, in which society needs to be con-
vinced of the importance of the topic, and 
applied research, in which researchers need 
to convince funding bodies that they are ‘the 
best person for the job’. a third important 
task, at least for researchers at universities, is 
teaching. the transfer of knowledge to a new 
generation of scientists is a form of commu-
nication that falls outside the scope of this 
paper, but which might be the most impor-
tant form of communication for the majority 
of scientists.

a scientist’s performance is measured by 
how well he or she performs at these various 
tasks. the most prominent evaluation cri-
terion for any scientist is his or her publica-
tion record and/or citation index. this places 
a great deal of pressure on writing publica-
tions—a task that then dominates all others in 
most cases—although, of course, attracting 
funding does improve the scope for a good 
publication record. the main motivation to 
communicate is therefore a function of both 
tasks: publishing and attracting funding.

in general, researchers are highly moti-
vated to communicate if they need some-
thing, either from society as a whole, or 
society as represented by government  
or funding agencies. Explaining the impor-
tance of research to the general public and 
policy-makers is an important way of pro-
moting a particular topic to secure fund-
ing, and/or to set a research agenda that 
is favourable to one’s own work. But, the 
degree of motivation fully depends on the 
expected payoff in terms of publications 
and funding. as such, it is mainly a stimu-
lation of one-way communication: from 
scientist to society. Moreover, scientists 
are not rigorously evaluated on how well 
they respond to questions from society, 
although grant proposals and evaluations 
do require them to list their societal com-
munication and knowledge dissemination 
activities. However, in many institutions, 
little official time is allocated for such tasks 
and the degree of official appreciation of 
these activities varies greatly. there is little 
structural organization available to support 
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scientists in this regard and communica-
tion is often based on personal motivation, 
rather than institutionalized programmes.

communication between society and 
genomics is a complex, multifac-
eted process. assuming that all 

researchers have the same needs, expecta-
tions and motivations does not acknow-
ledge the reality of this multidisciplinary 
field. Designing programmes to enhance 
communication between genomicists and 
society should therefore take these aspects 
into consideration. Boundary workers—
being the ultimate intermediaries—are 
optimally equipped to clarify the needs, 
expectations and motivations of both  
scientists and society.

One way in which to enhance and 
encourage two-way communication 
between genomicists and society would 
be to raise further its importance in the 
evaluation criteria used to assess scientific 
achievement and approve grant proposals. 
in this way, the immediate benefit of com-
munication strategies and efforts would be 
clear to individual researchers and institu-
tions, and we might expect that greater 
effort would be put into providing the 
time and facilities for researchers to per-
form this task. However, it might also be 
that the emphasis that society places on 
direct results and ‘value for money’ could 
dampen a researcher’s motivation to do 
anything that would not directly benefit 
their activities.

communication programmes for genom-
ics and society should certainly inform society 
about the achievements, risks and potential 
of genomics. However, the design of any pro-
gramme should also keep in mind the need 
for scientists to ‘sell’ their research to the pub-
lic and funding agencies. a lack of efficient 
communication, or motivation, from the side 
of the scientist in the past has been interpreted 
in the light of the so-called “cognitive deficit 
model” (irwin, 2006). it explains non-optimal 
communication by placing emphasis on 
the idea “that lay people are ignorant about  
scientific facts” (Marris et al, 2001).

Here, i want to hypothesize that part of 
the miscommunication might be understood 
from what i call an “obligatory immediacy 
model”: there is a strong tendency in soci-
ety to focus exclusively on immediate and 
pressing problems, and only demand scien-
tific communication in these cases, while 

neglecting and even ignoring other areas. 
although it is important to undertake pub-
lic activities that discuss pressing societal 
issues with scientists—as is often done in the 
field of genomics—it is equally important to 
organize activities in which scientists can 
just explain their fascination with genomics 
and their research activities to society, with-
out any immediacy pressure. these activi-
ties should be designed according to the 
variety of genomicists as outlined in Fig 1. it 
is more profitable, for example, to organize 
a scientific meeting in which applied medi-
cal genomics research is explained and dis-
cussed with a particular patient group, or in 
which basic eco-genomic research is dis-
cussed with environ mental policy-makers, 
than to organize activities under the general 
term ‘genomics’. 

For boundary workers in the field of 
genomics and society, it is also important to 
take into account the diversity of genomicists, 
and their needs and expectations. a funda-
mental eco-genomicist is likely to respond 
differently to a general questionnaire than an 
applied medical genomicist, for the simple 
reason that they belong to different subsets of 
the community. ignoring this diversity would 
lead to erroneous conclusions.

in conclusion, the following points 
should be taken into consideration in 
any effort to increase the motivation of 

genomicists to communicate. Foremost, 
any effort that scientists make to participate 
in two-way communication with society 
should be acknowledged and should repre-
sent an integral part of the scientific assess-
ment procedure. Moreover, the actual 
success of these attempts should be evalu-
ated and rewarded where appropriate. at 
the same time, the nearly total emphasis on 
scientific publication needs to be reduced, 
albeit publication is likely to and should 
remain an extremely important form of 
communication and assessment.

communication activities should not 
only address pressing societal issues, but 
also allow for a detailed explanation of sci-
ence that has little societal urgency. it should 
match the appropriate genomicists and soci-
etal groups, and take into account the diver-
sity in both groups. another helpful activity 
would be the creation of genomics-society 
forums, in which matching scientists and 
societal interests come together on a reg-
ular basis to inform each other continuously. 

participation in these forums should again be 
an evaluation criterion for scientists. Finally, 
genomicists should be trained in how to 
communicate with society. Most communi-
cation programmes take a ‘genomicists for 
society’ approach; this should be comple-
mented with activities taking a ‘society for 
genomicists’ approach.

Several of these activities are already 
under way, but not all are as efficient as we 
would like them to be. a change of attitude 
from both society and scientists is needed. in 
an ideal world, the two groups would share 
and acknowledge their specific needs and 
expectations, and, paying attention to these 
needs and expectations would facilitate 
effective communication.

rEFErENcES
calvert J (2006) What’s special about basic 

research? Sci Technol Human Values 31: 
199–220

Davies K (2002) Cracking the Human  
Genome: Inside the Race to Unlock Human 
DNA. Baltimore, MD, uSa: Johns Hopkins 
university press

irwin a (2006) the politics of talk: coming to terms 
with the ‘new’ scientific governance. Soc Stud Sci 
36: 299–320

Kaiser J (2006) genomic databases: NiH goes 
after whole genome in search of disease genes. 
Science 311: 933

Marris c, Wynne B, Simmons S, Weldon S (2001) 
Public Perceptions of Agricultural Biotechnologies 
in Europe. Final report of the paBE research 
project. Brussels, Belgium: European commission

Merikangas Kr, risch N (2003) genomic priorities 
and public health. Science 302: 599–601

Ngi (2006) annual genomics momentum meeting 
of the Netherlands genomics initiative (Ngi). 
the Netherlands, the Hague: Netherlands 
genomics initiative

Ouborg NJ, Vriezen WH (2007) an ecologist’s 
guide to ecogenomics. J Ecol 95: 8–16

Venter Jc et al (2001) the sequence of the human 
genome. Science 291: 1304–1351

Joop Ouborg is at the Institute for Water and 
Wetland Research, Section Ecological Genomics, 
Radboud University Nijmegen, The Netherlands.  
E‑mail: j.ouborg@science.ru.nl

doi:10.1038/embor.2009.83

www.emboreports.org
mailto:j.ouborg@science.ru.nl
http://www.nature.com/doifinder/10.1038/embor.2009.83

	Fig 1
	Science & Society Series on Convergence Research
	References
	Joop Ouborg

