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Chapter Six  
Developments in the Life Sciences 

Britt Skogseid, Uppsala University, Sweden20 

In this paper I will focus on a few aspects of the development of Life Sci-
ences that I have witnessed during the 30 years I have been associated with 
the University, realizing that 30 years is but 10% of the lifespan of the socie-
ty. Since I am a medical doctor specialized in internal medicine and endocri-
nology with research focused on endocrine tumour diseases, and have spent 
most of my professional life at the University Hospital, I have some experi-
ence of the challenges, opportunities and obstacles in the world of clinical 
and translational research. Regarding clinical research I adhere to the defini-
tion by Professor Olle Stendahl: “Research that presupposes health care 
structures and resources and that aims to solve a health problem or identify 
factors leading to better health” (SOU 2009:43, p. 26). 

But first, perhaps we should congratulate Life Sciences on its success? 
The population of the developed world nowadays has a longer lifespan com-
pared to just 50 years ago, has very low neonatal mortality, and is healthier 
than ever. We can treat virtually all bacterial infections that used to kill in 
the millions, prolong survival of many cancer patients, prevent and treat 
many of the circulatory diseases, cure childhood leukaemia, feed the popula-
tion, transplant organs, change sex, perform in vitro fertilization, relieve the 
suffering from the psychiatric diseases such as schizophrenia and melanchol-
ic syndromes, etc. (but perhaps we should be happier than we are). It has 
come to the point where the population has started to consider disease unac-
ceptable and almost unnatural. We demand our right to a long healthy life. 

The success with longevity and increased health is of course not due to 
single scientific achievements, but rather the sum of a continuous process of 
hundreds of thousands of studies over decades. However, most important is 
probably the socioeconomic development of the western world, improved 
nutrition, education, and hygiene, etc. But still, great scientific achievements 
have indeed been made, and I will point to just a few of them.  

                               
20 E-mail: britt.skogseid@medsci.uu.se. 
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6.1. The Emergence of Molecular Medicine 
One of the most remarkable efforts has been the on-going development in 
the field of molecular medicine. As early as the 1980s, advanced molecular 
methods were applied to solve clinical questions. The use of gene targeting 
in mice by homologous recombination, so-called knock-out technology, has 
elucidated the roles of numerous genes in embryonic development, adult 
physiology, ageing and disease.  

In the early 1990s this kind of work would render a nice publication and 
would require around 2 years’ full-time work for a devoted PhD student. The 
technique to produce knock-out mice was awarded the Nobel Prize 2007, 
which went to Mario Capecchi, Sir Martin Evans and Oliver Smithies. What 
used to be exclusive research can now be purchased from innumerable life 
science enterprises.  

The concept of translational research became a buzzword. Translational 
refers to research that bridge the gap between the laboratory to clinical trials 
and ultimately patient care. Since the 1990s, also in seminars for clinical 
researchers, we have all had to digest and endure complicated pictures show-
ing results from molecular biology experiments.  

With the new molecular techniques in combination with rapid develop-
ment of IT, the possibility of effectively comparing and compiling data on 
genes and mutations lead to the necessity of controlled databases with open 
access. The US Department of Energy and the National Institutes of Health 
(NIH) coordinated the Human Genome Project (HUGO) that was launched 
in 1990. Thirteen years later they could finally report the identification of all 
25,000 genes and the entire sequence (International Human Genome Se-
quencing Consortium, 2004).  

The high-throughput technology allowing information on mutations in 
every single gene is continuously evolving, and although it is still very ex-
pensive, the cost of decoding genomes is decreasing rapidly. This is only the 
start. We now know the alphabet but we do not understand the language. 
What is the function of all these genes in a more complex context? We can 
predict what proteins the individual genes are coding for, but not why and 
where and when and how much of these proteins should be produced in var-
ious cells at a given moment in a healthy human. And what happens with the 
protein production in cases of disease?  

The genes are transcribed to messenger RNAs that function as templates 
for proteins that are to be produced. Highly sophisticated methods to get a 
fingerprint of all RNAs that at a given time have been transcribed in a cer-
tain tissue became available in the early 2000s. It is called an expression 
array or microarray, a quite expensive technology that requires advanced 
bioinformatics tools. 

In parallel with the human genome project, quite a few groups around the 
world, especially in the field of cancer, have focused on intracellular signal-
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ling to learn how information is processed within the cell. It is important for 
cancer research and for drug development in the future to succeed in map-
ping this maze of intracellular signalling. Here at Uppsala we are fortunate to 
have one of the absolute top researchers in the world focusing on this ex-
ceedingly complicated field, Professor Carl-Henrik Heldin, who has made 
outstanding contributions on the signalling of growth factors like PDGF and 
TGF (cf. e.g. Heldin and Westermark, 1984, Paulsson et al., 1987, and Dijke 
et al., 1994). 

So we have deciphered the genetic code and we are now trying to learn 
how to read the book. We could call it the Post-HUGO era. I would say that 
it is now the real fun begins for a lot of clinical and translational scientists. 
We need to formulate specific questions and hypotheses and design smart 
studies. 

Results from a protein variant of the HUGO project will speed up the 
translational studies most remarkably and improve the impact. This ongoing 
protein project has the goal to produce antibodies for all 20,000 human pro-
teins. The project is called the Human Protein Atlas (www.proteinatlas.org), 
funded by the Knut and Alice Wallenberg Foundation and headed by Profes-
sor Fredrik Pontén at the Department of Genetics and Pathology at Uppsala 
University together with Professor Mattias Uhlén at the Royal Institute of 
Technology in Stockholm. They use these antibodies to analyse how proteins 
are expressed in normal human organs, tissues and cells, as well as in cancer. 
It is a systematic gene-by-gene analysis to generate a catalogue of corre-
sponding protein expression patterns. The database is periodically updated 
on the open access webpage, and they have now covered half of the proteins, 
on schedule.  

6.2. Science for Life 
The rapid expansion of the body of knowledge in molecular medicine, intra-
cellular signalling, protein expression and the large, well-characterized, 
Swedish patient cohorts with corresponding clinical data and blood and tu-
mours saved in biobanks emerge as an golden opportunity for characteriza-
tion of disease related markers. This cannot readily be done everywhere in 
the world.  

Our system with government-driven health care and the registration of all 
Swedes from birth to death is the ultimate prerequisite for such large-scale 
analysis. The numbers of patients needed to be able to find reliable markers 
for diseases require comprehensive computer capacity and advanced statis-
tics and bioinformatics. The latter is available at the Faculty of Science and 
Technology at Uppsala University. In order to make this dream scenario 
come true, we have organized a project called Science for Life Laboratory, 
Campus Uppsala. The start signal was when we managed to “bring in” a big 
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strategic research grant for molecular bioscience from the government, a 
year ago. A corresponding project is organized at the three universities in 
Stockholm, and together we will bear the national responsibility to provide 
top-notch methodology in this field. SciLife consists of three platforms (ge-
nomics, proteomics, and comparative genetics), and has two programs: 1. 
medical biology by means of cancer, cardiovascular diseases, autoimmunity 
and neurodegeneration, and 2. infection, and evolutionary biology by means 
of genome analysis and systems biology. We hope for close collaboration 
with Swedish University of Agricultural Sciences (SLU). Professor Kerstin 
Lindblad-Toh is the director of SciLife Uppsala, and Professor Ulf 
Landegren is the deputy. SciLife has its centre at BMC but collaborators are 
found at the Rudbeck Laboratory, the Evolutionary Biology Centre and the 
SLU Ultuna campus. It is truly a project that spans departments, pre-clinical 
and clinical, faculties, and to other universities across the entire country. 

In order to ensure the success of SciLife and also cancer research, a stra-
tegic area for Uppsala for many years, now formalized in a government-
funded project called U-Can, we need to strengthen the biobanking in Upp-
sala. This is now on-going and involves the county as well.  

6.3. Images of Progress 
Another rapidly developing discipline is the field of imaging. This is also 
very expensive and requires advanced technology. In comparison with the 
earlier examples of achievements in the Life Sciences, the need for advanced 
imaging is easy to explain to politicians, due to its obvious usefulness in 
medicine. We doctors have a constantly increasing need for imaging of our 
patients.  

With respect to imaging, a great deal has happened since Wilhelm Rönt-
gen placed his wife’s hand under the beam and took the very first picture of 
the inside of a human (Figure 6.1). 

I would say that for 100 years the pictures were crude and scarce, and 
doctors had to rely on their hands and general clinical skills. In the late 
1970s we got the computerized tomography scan, which could show slices 
of the body, and incidental so-called en passent diagnoses of tumours in-
creased substantially. Another major breakthrough was the invention of 
magnetic resonance tomography (MRI) during the 1980s, a method that has 
progressively been refined, as shown by MRI scans of a joint (Figure 6.2).  
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Figure 6.1. The First X-ray Picture of a Human Taken by Wilhelm Röntgen in 1895 

Note: The picture shows the hand of Röntgen’s wife, Bertha, with her ring visible. 
See further Picard (1996). 

 
Figure 6.2. A Modern MRI Picture of a Joint 

Note: By courtesy of Professor Håkan Ahlström, Department of Radiology, Oncolo-
gy and Radiation Science, Uppsala University. 

Another new imaging technique, diffusion tensor imaging, seems like pure 
science fiction and can display fiber tracking (Figure 6.3). The MRI can 
detect molecular flows, diffusions down to very low concentrations and re-
fers to random translational motions of molecules, also called Brownian 
motion, that result from thermal energy carried by these molecules. During a 
typical diffusion time of 50 milliseconds, water molecules move in the brain 
on average over a distance of 10 micrometres, bouncing, crossing, or inter-
acting with many tissue components such as cell membranes, fibres, or mac-
romolecules. The overall diffusion reflects, at a statistical basis, the dis-
placement distribution of the water molecules, and thus demonstrates the 
nerve bundles and the direction of the nerve signalling. The computer will 



 128 

paint the fibers that have a molecular diffusion in a certain direction with a 
specific colour. In this case one can see the afferent versus the efferent nerve 
fibres. This has a tremendous impact on brain function studies.  

 
Figure 6.3. Diffusion Tensor Imaging Displaying Tracking of Nerve Fibres in the 
Brain 

Note: By courtesy of Professor Håkan Ahlström, Department of Radiology, Oncolo-
gy and Radiation Science, Uppsala University. 

In parallel to the MRI, another amazing imaging technique has been invent-
ed. Here, Uppsala has played a major role from the very beginning. Profes-
sor Bengt Långström and colleagues were pioneers in tracer development for 
positron emission tomography technique (PET). Again, it is easy to compre-
hend why this is of importance for clinical practice. If you have really skilled 
chemists, you can use virtually any molecule of interest as a tracer and label 
it with radioactivity. The camera will detect the radioactivity and an image is 
created. The most commonly used tracer is FDG, which is basically sugar, 
glucose. Tumours need a lot of sugar due to their high rate of cell division. 
Thus the tracer will concentrate in the tumour, and this concentration will be 
captured by the gamma camera. The University and the county have recently 
taken over the Uppsala PET-centre. The preclinical platform intends to focus 
on tracer development and animal PET, and the method can also be used for 
in vitro experiments with cells and tissue slices.  

6.4. Remarks on the Elusive Crisis of Clinical Research 
in Sweden 
Personally I was fortunate enough to come across an opportunity to start 
pursuing research while still an undergraduate student. At the Department of 
Medicine I met Professor Harry Boström. He was of course also head of the 
clinic. At that time the leadership of the clinics was in the hands of the most 
prominent scientist of that particular clinical discipline. I am pointing this 
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out because being the best scientist is not a quality that is looked for when 
choosing the clinical leaders of today. 

Around Boström and his colleagues, production of science was just as ex-
pected as the professional treatment of the patients. Science was a common 
topic for conversations during coffee breaks. I remember the lively discus-
sions and a vivid seminar culture interwoven in the daily clinical practice. 
The younger doctors had an arena to discuss their thoughts, and curiosity 
was met with tolerance. There was more time for reflection. Today, col-
leagues more frequently discuss economic issues, and science discussions 
are more rare. Research is not really at the top of the agenda. It is something 
that you may attempt to find time for when all other duties are fulfilled, and 
the doctors of this millennium have a lot of duties. The county council took 
over the University Hospital from the central government in 1982. It is obvi-
ous that there is a conflict of interest between the university-driven part of 
the university hospital (research and education) and the county council (re-
sponsible for the health care). As is well known, the economy of all Swedish 
University Hospitals is a major and constant problem. They are probably 
underfinanced by at least 10%.  

Apart from gaining clinical skills, the goal for many young students also 
used to be to train to become a scientist. We wanted to be able to combine 
treating patients with performing research in the laboratory and teaching new 
generations of colleagues. In those days it was a great honour to be allowed a 
position as resident at a university hospital. If your research contributed 
enough, and you became accepted as a colleague among international scien-
tists, it would be regarded as a great success. To be an internationally recog-
nized scientist and doctor was at that time, 30 years ago, definitely the most 
prestigious position a MD could attempt to reach.  

It is still somewhat prestigious but today very few of the young doctors 
have it as their personal goal. The number of research students is still high 
mostly in clinical disciplines, but they are relatively old when they defend 
their thesis, in their early forties. Few pursue a research career after their 
dissertation, and the number of MDs that embark on a preclinical research 
program is very low and decreasing. Why? What happened?  

I have listed various phenomena that have hit the University Hospital hard 
in the last few decades: Quality assurance, HSAN, Lean production, Ac-
countability, Audit, Management, Ranking, Ethical approval, Evidence 
based medicine, Programs for medical care. Students’ rights, PhD students’ 
rights/rules, Health economy, Innovation, Strategic (not necessarily includ-
ing a strategy), Regional politics. 

Professor Olle Stendahl was assigned the complicated task to evaluate 
“The crisis of the clinical research in Sweden”. It was generally believed that 
if he could not succeed, no one could. He presented his evaluation and sug-
gestions a year ago, and they received a unanimous hurray from the medical 
faculties. He especially pointed to the diverging goals for the university and 
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the county council and that leaders of university hospitals must be chosen 
among the researchers. His main suggestions were the following:  

• Strengthen the link between education and research and create 
more positions that combine research and clinical work. 

• Form University Medical Centres (UMCs) integrating education, 
research and health care, under a joint management of local and 
central government.  

• Establish a fund for applied clinical research and clinical trials, 
and form a national cooperative group in order to close the gap be-
tween research findings in health care and to facilitate implemen-
tation. 

• Provide increased infrastructural support to facilitate the use of 
biobanks and health care quality and patient registers. Target new 
investments in translational research environments for rapid 
knowledge transfer. 

Interestingly, although not altogether surprisingly, the government has bare-
ly reacted to the solutions suggested in the report. 

6.5. Concerning Bibliometric Analysis of Clinical 
Research in Sweden. 
Sweden used to be among the medallists of the Olympic Games of the Life 
Sciences. It is frequently suggested that the performance of the Swedish Life 
Sciences is declining, with special reference to the discipline of medicine. 

If we divide medicine into biomedicine and clinical medicine, the picture 
becomes somewhat different. During 2004-2006 biomedicine holds position 
number 8 in the world and is slightly under the mean of the field-normalized 
citation rate (crown index), whereas clinical medicine is positioned number 
6, and above the mean of the world. Ahead of us are the United States, the 
Netherlands, Switzerland, Denmark, and Canada. A striking change in recent 
years is that Denmark has managed to get ahead of us (Figure 6.4). 
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Figure 6.4. The 25 Most Highly Cited Countries in Clinical Medicine during 2004-
2006 According to Field-Normalized Citation Rate  

Source: Clinical Research in Sweden and Finland (2009, Figure 5A). 

Does this mean that we have become less good scientists? No, not necessari-
ly. We used to be almost in splendid solitude together with a few other coun-
tries like the United States and the United Kingdom at the very top of the 
world. However, we still publish the same amount of peer-reviewed papers 
in the same high impact international journals. If one considers the share of 
Swedish clinical medicine papers that belong to the top 10% of the most 
cited papers in the world, Swedish clinical medicine reaches position number 
7. Thus, compared to 15-20 years ago we are not number 2 any longer but 
there are more countries around that compete for the citations and the med-
als. It may be that we are equally good scientists of clinical medicine but 
others are sharing the possible citations. Several countries have instituted 
comprehensive investment programs for the funding and infrastructure of 
Life Science. It is obviously paying off. Until recently Sweden has slowly 
but continuously decreased the funding of universities to subcritical levels. A 
possible interpretation of the bibliometric data is that we are still productive 
but now we have met harder competition. It is my belief that if we are to turn 
the tide and regain our leading position, we need to strengthen resources 
around hypothesis-driven basic science, and be aware of the risk of too 
blindly following the innovation trend in current research politics. 

6.6. Comments by Hans Ellegren21 
The life sciences are a truly dynamic domain of science with an outstanding 
and long-lasting record of progress in knowledge as well as importance to 
society and human welfare. The life sciences have the potential to provide 
the necessary insights and solutions to a sustainable use of natural resources 

                               
21 E-mail: hans.ellegren@ebc.uu.se.  
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and thereby the long-term existence of our species and the co-existence with 
other life forms on Earth. Moreover, the life sciences provide a framework 
for dimensions of human life that do not count in monetary values, in super-
ficial development or even in more essential parameters such as wellbeing 
and even survival; they provide a route towards reflections on existential 
questions such as the origin of life, the beauty of nature and the human mind.  

6.6.1. The Past, Present and Future of Life Sciences in a 
Few Words 
The life sciences or the science of life are obviously concerned with the 
study of living organisms, including microorganisms, plants and animals. 
Traditionally, life sciences have been equated with biology (Magner, 2002), 
i.e., a natural sciences discipline. More recently, biomedical research has 
been increasingly associated with the life sciences, and this is particularly so 
for medical research that adopts molecular biology approaches to understand 
the underlying factors causing disease. In addition, the last few decades have 
seen emerging interdisciplinary fields connecting to the life sciences such as 
bioinformatics, biomaterials, biotechnology, environmental protection and 
several aspects relating to global change. Still, biology remains the centre-
piece of the life sciences. 

The holistic approach 

If we demarcate the rise of modern biology to the acceptance during the 18th 
century of epigenesis, as opposed to preformation, two major lines to the 
study of nature (with epistemological significance) can be recognized since 
then. One school has focused on living organisms as units and sought to 
describe and explain their occurrence in nature. Some very basic subdisci-
plines of biology have developed along this way of study, like systematics, 
evolutionary biology and ecology (Figure 6.5). Prominent steps include the 
Linnaean classification of animals and plants in the 18th century, the Darwin-
ian formulation of evolution by natural selection in the 19th century, the de-
velopment of the Modern Synthesis in the first half of the 20th century and 
the following integration of evolutionary thinking in ecological research 
(such as in behavioural ecology). To varying extent, this way of biological 
research has taken a holistic perspective to the study of nature, perhaps most 
pronounced in branches such as community ecology and systems ecology. 
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Figure 6.5. A Schematic Presentation of Developments in Biology over the Past 
Centuries. 

Note: Upper part represents holistic approaches where individuals are in focus; 
lower part represents reductionistic approaches with decreasingly lower levels of 
organisation being studied. A conclusion made in the text is that holistic and reduc-
tionistic approaches to biology are converging. 

The reductionist approach 

Other biologists have over the last centuries gone the reductionist way by 
adopting the thinking that complex living matters can be understood by re-
ducing them to their parts and the interaction between these parts (Figure 
6.6). Technological advances have implied that this hierarchical way of 
thinking, that biological processes reduce to chemical and physical process-
es, has gradually allowed more and more elaborate and detailed studies of 
life at its most fundamental level. A logic chain of biology subdisciplines has 
emerged from the reductionist approach, including in chronological order 
morphology, physiology and biochemistry (see again Figure 6.5). Subse-
quently, biological reductionism has culminated with the molecular biology 
revolution of more recent decades and this has laid the ground for the con-
temporary “–omics era” of biology in which large-scale analyses of DNA 
and proteins widely impact on the life sciences. 
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Figure 6.6. Conceptual 18th-century Illustration Inspired by the Automaton, the 
Digesting Duck, Constructed by Jacques de Vaucanson and Presented to the 
Académie de Sciences.  

Source: Chapuis and Gélis (1928, vol. II, p. 151). See also Riskin (2003). 

Note: The Duck of Vaucanson was an android with an ability to drink, eat and defe-
cate, as well as to flap its wings. Influences from Descartes’ thinking that the body 
could be reductively understood as a machine do not seem far-fetched. 

Integrative biology? 

Presently, the reductionist and the holistic approach to biology are converg-
ing. For example, the reductionist take has come to a point at which it is 
possible to ask what effects particular DNA or protein variants have on the 
organism (a genotype  phenotype approach). Conversely, evolutionary 
biologists dissecting the genetic basis of trait variation are able to ask which 
gene or protein is responsible for certain traits (a phenotype  genotype 
approach). This meeting or even merger of two schools sets the stage for 
what I believe can be the beginning of a paradigm shift in biology. Broadly 
speaking, 21th-century biology has the potential to allow an integration of 
knowledge about reduced phenomena into systems thinking. I foresee the 
development of what might be referred to as integrative biology in which we 
increasingly will come to understand how the actions of single molecules 
affect biochemical processes, how biochemical processes affect cellular pro-
cesses, how cellular processes affect tissues and organs, and how the latter 
affect individuals and their traits. This will not only require combining holis-
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tic and reductionistic perspectives to biology, it also needs to build on quan-
titative concepts (mathematics) and be connected to physics. 

We have what promises to be a most exiting time in the life sciences in 
front of us. Although one may speculate how biology will come to develop 
on a very broad-scale level (cf. above, correct or not), it seems chancy to 
predict even short-term achievements, let alone the more long-term insights 
to be gained. By the same token, it seems difficult if not impossible to lay 
out the routes leading towards new knowledge. It is therefore now vital to 
follow some basic tenets of the scientific process to nurture the life sciences. 
These include, I argue, prioritization of high-quality research, affirmation of 
pluralism in research, and sufficient faith in and support to those who may 
break new ground. For the remainder of this commentary I will discuss 
alarming tendencies treating these tenets and reflect on current policies in 
science management. 

6.6.2. Life Sciences and the Political Threats 
A common theme in the discussions held at the Tercentenary of the Royal 
Society of Sciences at Uppsala is the current trend of academia increasingly 
being forced to turn from Mode 1 (basic, curiosity-driven) to Mode 2 (of use 
for and developed in dialogue with society) research, driven by political 
demands. Associated with this process are features such as linking of scien-
tific excellence to potential for technical innovations and commercialization, 
involvement of stakeholders in the planning of research and the development 
of research policies and targeted funding to pre-selected “strategic” fields. 
Individual scientists are faced with claims for detailed project management 
including formulating anticipated milestones and deliverables, and academic 
leaders at the highest levels are expected to act as CEOs more than repre-
senting primus inter pares.  

Clearly, the life sciences make no exception to the trend sketched above. 
Research in particular directions of the field are often named “strategic” and 
the demand for innovation, albeit itself a well-motivated concept, is some-
times taken to an extreme interpretation by demands for even basic research 
to become of clinical or industrial use within time frames of individual fund-
ing periods. Block grants allow activities in large consortia that otherwise 
may not have stood up to individual peer review. Sheer size and magnitude 
of research and investment becomes a valued aspect in itself.  

Some of these actions are warranted indeed. Thinking large-scale, and the 
associated need for concentration of resources, is a logical consequence of 
the recent ability to collect tremendous amounts of biological data and the 
associated implementation of computational approaches to biological re-
search. Moreover, coordination and directed initiatives will be required to 
establish infrastructure necessary for scientific breakthrough, for example, 
biobanks, field stations and technical platforms. However, I am sceptical to 
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requests for specific areas to be researched, specific questions to be an-
swered and specific demands for short-term industrial or clinical benefits. Or 
put differently, I am sceptical to such requests and demands increasingly 
being allowed to influence not only funding agencies with a role in support-
ing applied research or research within particular sectors, but also agencies 
supposed to secure the conditions for basic and bottom-up defined research 
and, most seriously, even governmental funding allocated to universities.22  

Swedish research in biology is very strong. In a compilation recently done 
by NordForsk (2011), the field-normalized citation rate for Swedish publica-
tions in biology 2005-2008 was 1.27, i.e., 27% above the world average 
(mainly based on data from Europe, North America and East Asia). This is 
higher than the field-normalized rate for any of the other investigated subject 
fields, including biomedicine (which has the lowest rate, 1.00), chemistry, 
engineering and materials sciences, geosciences, health sciences, and physics 
and mathematics.23 Having followed Swedish research in biology with some 
interest over the past few decades and having served most of the relevant 
major Swedish funding agencies, my interpretation of Sweden’s success in 
biology is as follows.  

Academic research in small countries is bound to face difficulty in fa-
vourably competing with large-scale international initiatives from research 
institutes, major universities and commercial enterprises. However, for a 
number of reasons reflecting conditions within academia as well as in socie-
ty as such, our system tends to foster individuals who are competitive on an 
international scale. The main funding agency for Swedish research in biolo-
gy during the last few decades – the former Natural Sciences Research 
Council (NFR) and its successor the Swedish Research Council (VR) – has 
operated predominantly by peer-review on a per-project basis, in open com-
petition.24 This has favoured basic research embracing the scientific method 
sensu Popper, based on the concept of falsifiability for a hypothesis to have 
credence. Such hypothesis-driven research to explain cause-and-effect rela-
tionships (with hypotheses formulated by educated guesses based on previ-
ous hypotheses being verified or disproven) has given individual Swedish 
biologists with bright ideas the chance to reach international recognition and 
stature irrespective of the precise direction of research. With some notable 

                               
22 Sector organs tend to become even more specialized and directed. As an example, the 
Swedish Research Council for Environment, Agricultural Sciences and Spatial Planning has 
changed policy gears by devaluating scientific excellence in favour of needs-driven research 
and societal values. 
23 The same applies for papers published by scientists from Uppsala University according to 
the NordForsk report. Biology (1.35) along with chemistry has the highest citation rate among 
the mentioned subject fields. 
24 The Research Council has also provided a career track for the most successful scientists, 
with both junior (assistant professor) and more senior (Research Council Fellows) positions 
for full-time research. 
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exceptions, like the “grand projects” (storprojekt) of the 1970s such as the 
ecology of coniferous forests project (barrskogslandskapets ekologi), the 
funding policy has been relievingly devoid of program-oriented funding 
initiatives.  

The strength of the system has thus been that it is the idea, the hypothesis, 
which forms the main pillar of the intellectual process. The quality of re-
search has been at a premium, not the direction of research. With good ideas, 
Swedish biologists have been able to contribute to those areas of biology 
where good ideas happened to arise. Using an applicable metaphor, those 
seeds that have germinated well from the unpredictable but sometimes fertile 
soil have been watered, thereby bringing rich blessings for the crop.  

Academic leaders can achieve cheap point-scoring, both internally and 
externally, by supporting initiatives of directed research and political claims 
for short-term benefits. By internally liaising with those who for the time 
being benefit from such initiatives, it is usually possible to claim collegial 
support and, hence, credibility. However, leaders may better serve their alma 
mater, and both academia in general and the society as such, by arguing for 
and taking actions that promote the long-term advancement of science in an 
unprejudiced manner. Examples are numerous of basic research in the life 
sciences that has had a profound impact on society and on economic 
growth.25 Typically, this has been research where solutions to problems or 
answers to questions have been reached without the problems or questions 
being possible to formulate far in advance. Academic leaders of today 
should therefore show integrity by navigating through the academic land-
scape by minimizing disincentives against free basic research, as in the life 
sciences. 
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