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At the beginning of  a new millennium uni-
versities globally face new demands and 
challenges. A different kind of  activity is 
now required besides the traditional acade-
mic work of  teaching and research. In seve-
ral countries an explicit intention of  science 
policy is to change the academic world from 
a passive bystander to an actor participating 
actively in societal issues. 

In Europe this new interest in universi-
ties is noticeable both at the national level 
and at the European Union. In the case of  
the multinational community it becomes 
apparent in the discussions, publications 
and concrete actions of  science policy. In 
the Lisbon declaration of  2007 the EU 
committed to the better use and commer-
cialisation of  university research.1 The EU 
has commissioned studies where the uni-
versities’ commercial activities are mapped 
– for example, links between universities, 
technology and commercial activities have 
been studied.2 New scientific institutions 
with a clear commercial orientation in mind 

have been founded: in October 2006 the 
European Commission proposed establis-
hing the European Institute of  Innovation 
and Technology (EIT), the commercial ba-
sis of  which is clear. 

Universities are also facing these new 
expectations and challenges in Finland. The 
government has worked actively in order to 
promote the commercial activities of  the 
academic world. In the 2004 amendment to 
the Universities Act a “third task” was in-
cluded in the agenda of  the academic world 
besides teaching and research. Now univer-
sities are expected to be in more direct con-
tact with the rest of  society and they must 
promote the use of  research results for the 
benefit of  society. One important part of  
this direct contact is the commercialisation 
of  university-based technology. Another 
law came into force in 2007, which strengt-
hened the position of  universities in their 
performance of  the third task. Some of  the 
immaterial property rights previously be-
longing to individual scientists were shifted 
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to their academic institutions. This was con-
sidered to promote the commercialisation 
of  technology developed in universities. 

Besides increased discussion and legis-
lative changes relating to the commercial 
activities of  universities, a growing body of  
research has also been published in Finland 
and elsewhere concerning the connections 
between universities, research, technology, 
innovations and commercialisation. Studies 
have examined e.g. the possibilities of  uni-
versities to engage in commercial activities, 
attitudes towards the commercialisation of  
science inside the academic world and the 
university-industry relations.3 Until very re-
cently the actual technology developed in 
universities has remained as less-known to-
pic, which is exactly the focus of  this article.4

The article concentrates on some of 
the main findings of  a study analysing the 
role of  academic scientists as developers of  
technology aimed at commercial markets 
and the use of  different industries in Fin-
land during the 20th century.5 How much 
commercial technology6 has been develo-
ped inside the academic world during the 
last century and how common has it been 
that scientists develop new applications? 
Which scientific fields and which groups 
of  scientists have been active as develo-
pers of  technology? Another question is 
the technical quality of  inventions and in-
novations – what kind of  technology has 
been invented by scientists in academia? 
A closer look at the technical quality of  
inventions of  university origin enable also 
the analysis how important scientists have 
been as developers of  new technology at 
national level. In addition, two viewpoints 
are taken into account which illustrates the 
participation of  academic scientists in the 
development of  new technology: firstly, the 
relationship between individuals’ scientific 
work and technological output and second-
ly, the commercialisation of  the technology 
developed. 

Answers to questions mentioned abo-
ve are sought at the level of  two Finnish 
universities. Both the University of  Helsinki 
(UH) and Helsinki University of  Techno-
logy (HUT) were leading institutions of  
teaching and research in 20th century Fin-
land. When concentrating on UH and HUT 
it is possible to analyse differences in the 
technological output of  two different ty-
pes of  academic institutions: a traditional 
science university and a technical university 
(technische Hochschule). These academic insti-
tutions are typically perceived to be diffe-
rent in working culture and basis of  rese-
arch. 

The article concentrates on scientists 
working at the University of  Helsinki and 
the Helsinki University of  Technology du-
ring the period 1900–1975. The group con-
sists of  2150 individuals, of  whom 1247 
worked in UH and 1020 in HUT. They ob-
tained 1021 Finnish patents in the period 
1891 and 2004 and these inventions form 
the basis for statistical analysis.7 The pur-
pose of  the article is twofold: the work of  
the UH and HUT scientists in commercial 
technology will enhance our understanding 
of  the activities of  the academic world in 
the 20th century. Hopefully, the analysis can 
also offer insight into the ongoing debate 
about the role of  universities in a knowled-
ge society and knowledge-based economy, 
and even give a perspective on contempo-
rary science policy, where the universities’ 
technological contribution is being promo-
ted more than ever before.

MINORITY’S CONTRIBUTION WAS 
NATIONALLY IMPORTANT

The patenting activity would suggest that 
the development of  commercial technolo-
gy has been quite rare among the scientists: 
10,5 % of  UH and HUT personnel were 
academic patentees, individuals who parti-
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cipated in patenting during their university 
careers.8 This shows clearly how teaching 
and research have been the most important 
forms of  activity in the academic commu-
nity while the development of  commercial 
technology has concerned only a minority 
of  scientists. The number of  patented in-
ventions has also been modest in propor-
tion to the overall number of  scientists 
studied. Both in UH and HUT less than 
0,1 patents were granted per scientist du-
ring the period 1900–1985. Nor were there 
any significant changes in patenting activity 
throughout the nine decades studied – the 
number of  academic patentees and quantity 
of  patents remained modest in all periods. 

Nevertheless, table 1 shows interes-
tingly that the notable changes in resear-
chers’ patenting activity occurred typically 
during the periods of  crisis. For example, 
in the Helsinki University of  Technolo-
gy researchers activated during the World 
War I. In the University of  Helsinki aca-

demic patenting became more common in 
the early 1930s, when economic crisis hit 
also Finland, and during the World War II. 
The 1940s was also the only period when 
academic patenting was more common in 
the UH than in the HUT and when more 
patented inventions were developed there 
than in the technologically oriented neigh-
bour university.

Even though researchers’ patenting 
activity initially seems to be modest, in 
some particular fields of  technology their 
inventive contribution was substantial and 
significant also at national level. In four pa-
tent classes UH and HUT scientists were 
responsible for more than 20 % of  the in-
ventions patented by a Finnish patentee in 
Finland during the period 1900–85. In ot-
her four classes their share was 10–20 %. 
Researchers’ contribution was exceptional-
ly high in technology relating to food and 
foodstuffs and separation of  solid materi-
als. In those two fields the share of  acade-
mic patents was approximately 27 %   – eve-
ry fourth invention, patented in Finland by 
a domestic patentee was technology of  UH 
or HUT origin.9 

Preceding paragraphs are very im-
portant when the nature of  researchers’ 
technological output during the last one 
hundred years is defined. They show that 
regardless of  the modest patenting acti-
vity of  the whole research community, in 
some specialised fields university scientists 
have acted as significant developers of  new 
technology, also in quantitative terms. Furt-
hermore, this is not only a Finnish pheno-
meon. Similar results have been obtained 

Table 1: Researchers participating in acade-
mic patenting in the University of Helsinki 
and the Helsinki University of Technology 
in 1901–85 (HUT was founded in 1908, and 
because of this the 1901–05 column is empty). 
Source: Kaataja 2010.
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from other European countries (e.g. Italy, 
Germany and Sweden) in studies focusing 
on technology developed inside the acade-
mic world more recently.10

SCIENTIFIC AND TECHNOLOGICAL 
FIELDS OF UNIVERSITY-BASED 
TECHNOLOGY

Activity in developing technological app-
lications has varied significantly between 
different parts of  the academic world. In 
some faculties it was common practice whi-
le in others practically non-existent. For 
example, in the HUT departments of  Fo-
rest Products, Mining and Metallurgy and 
Chemistry the share of  patents per working 
scientists was approximately 1,0 but in Ar-
chitecture only 0,11. In the first three of  the 
four departments research has materialised 
most as commercial applications. Mining, 
wood processing and chemical industries 
developed greatly in Finland during the 
20th century, and in each of  them univer-
sity researchers were also part of  the mo-
dernisation process as developers of  new 
technology.

It is a predictable result that the number 
of  patents was smaller in the UH. In the 
Faculty of  Medicine researchers received 
0,13 patents, in Agriculture and Forestry 
their share was 0,15 and in Mathematics 

and Science 0,26. What can be considered 
slightly surprising is that from the three fa-
culties analysed natural scientists received 
more patents than their colleagues in medi-
cine and agriculture and forestry, which – at 
least research-wise – could be considered 
more practically oriented faculties. 

But what is common for both the Uni-
versity of  Helsinki and the Helsinki Univer-
sity of  Technology is that researchers with 
a background in chemistry were the most 
active developers of  technology. In HUT 
the share of  chemists was 33 % of  all aca-
demic patents. In UH they were responsible 
for 40 % of  patented inventions. Another 
group of  scientists active in developing 
commercial technology in two universities 
was physicists. They concentrated especially 
on devices and methods of  measurement, 
analysis and control.

Besides scientific fields there was also 
notable variation in academic patenting ac-
cording to the individuals’ academic status. 
At least in light of  patent statistics the de-
velopment of  commercial technology was 
more typical among experienced scientists 
than their junior colleagues. Of  all acade-
mic groups professors clearly dominated 
patenting. Second big group was adjunct 
professors (docents), who in many cases had 
their primary careers outside the academic 
world.

Table 2: The share of 
academic patents among 
the researchers in different 
departments of the Helsinki 
University of Technology 
1900–75. Source: Kaataja 
2010.
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When analysing university researchers’ 
technological output one key question is 
the nature of  inventions developed. Figu-
re 1 represents the distribution of  UH and 
HUT academic patents to different IPC-
sections. Even though patents can be found 
in all patent sections, inventions relating to 
chemistry and metallurgy, human necessi-
ties and physics dominated clearly academic 
patenting. At the other end of  the spectrum 
are fixed constructions: scientists’ contri-
bution was minimal in technology relating, 
for example, to the construction of  roads, 
railways, bridges and structural elements of  
buildings.

Some notable changes also occurred in 
the orientation of  academic patenting du-
ring the 20th century. The proportion of  the 
two biggest sections of  academic patents 
– chemistry and metallurgy and human ne-
cessities – were stable for most of  the pe-
riod studied. Changes occurred in sections 
for electricity and physics: in both fields the 
number of  patented inventions started to 
grow at the end of  the century. The inc-

rease was especially notable in physics: in 
the 1970s and 1980s UH and HUT resear-
chers became active as developers of  new 
measuring equipment and physics became 
the most active section in academic paten-
ting. At the level of  individual patent classes 
another change occurred in biotechnology; 
there are clear signs that during the 1990s 
it became one of  the most important fields 
of  university-based technology.11

An important detail is that in patent 
section of  physics it was not instruments 
of  science that were patented, but applica-
tions for industrial or commercial purpo-
ses, which were often based on devices and 
methods with a scientific function. Thus, 
patenting of  scientific measuring equip-
ment was not considered necessary; paten-
ting of  commercial applications based on 
them was. Another typical feature relating 
to this technology for measurement, ana-
lysis and control is that it was developed 
across scientific boundaries. Researchers in 
several disciplines of  natural sciences and 
technical sciences created different devices 

Figure 1: The distribution of UH and HUT academic patents to different IPC-sections. 
Source: Kaataja 2010.
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and methods. This explains why technolo-
gy relating to measuring and testing was the 
biggest single patent class among university 
scientists during the 20th century. 

SCIENCE AND TECHNOLOGY 
SIMULTANEOUSLY

In contemporary discussion about universi-
ties’ changing role in the society one main 
concern is how to combine scientific rese-
arch and commercial activities. Question is, 
can a closer university-industry linkage jeo-
pardize the basic research with no imme-
diate financial potential? Or can a growing 
activity in academic patenting hinder the 
publication of  the gained results and inc-
rease the secrecy of  research that is publicly 
funded and the results of  which should be 
freely available to all?

According to the UH and HUT acade-
mic patentees of  the 20th century the ans-
wer to both questions is that not necessari-
ly. Researchers were able to combine their 
everyday scientific work, development of  
commercial technology and publication of  
the gained results. Only in rare occasions 
problems emerged and usually the connec-
tion between the three worked well.

The interconnectedness of  academic 
research and commercial technology be-
comes evident in the nature of  the techno-
logy scientists patented. The great majority 
of  academic patents belonged to science-
based fields of  technology, where inventive 
activity would have not been possible wit-

hout a scientific background (e.g. chemistry, 
medicine, instruments). On closer examina-
tion of  a random sample of  58 academic 
patentees a clear pattern was found when 
their scientific careers and technology deve-
loped were compared: the great majority of  
patented inventions related directly to indi-
viduals’ scientific expertise and to the the-
mes they were working on when the patents 
were applied for (table 3).  

Consequently, for the UH and HUT 
academic patentees university career and 
the development of  commercial techno-
logy were not separate activities, but were 
carried out in parallel and usually inside the 
academic world. The individuals studied 
often had a true compound career12 where 
teaching, research and technological inno-
vation activities were closely connected.

TECHNOLOGY TRANSFER AND 
COMMERCIALISATION OF ACADEMIC 
INVENTIONS

A granted patent tells nothing about the 
importance of  the technology developed. 
Only if  inventions are transferred to mar-
kets and successfully commercialised can 
they become innovations of  commercial 
and societal significance. In the case of  
academic patents it was possible to exa-
mine the level of  technology transfer with 
the help of  inventions, which patent rights 
ended up to company possession. It turned 
out that 57 % of  the patents developed in-
side universities became company property. 

Table 3: The linkage between patented technology and scientific expertise. Source: Kaataja 2010.
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Alvar Wilska (1911–87) is an exceptional example 
among the 20th-century Finnish researchers 
who participated in the development of com-
mercial technology. As a technically oriented 
person Wilska developed different kinds of 
widgets from very early on. As a young rese-
archer he showed exceptional cleverness in 
instrument building, and for example the value 
of equipment and method used in his 1930s-re-
search concerning stereophonic hearing have 
been only recently appreciated.
During the World War II Wilska participated, for 
example, to the development of anti-tank wea-
ponry and air defence systems. His instrument 
for locating splinters in the human body ended 
up to the use of war surgery also in the Third 
Reich. After the war, Wilska gradually focus-
ed his research more and more to electron 
microscopes. In the photo on the left, dating to 
the early 1950s, Wilska is portrayed next to one 
the first Finnish electron microscopes which 
he had developed. 
 

In the late 1950s, Wilska became part of the 
brain drain from Finland. Because of his good 
know-how in electron microscope construction 
he was first invited to New Orleans, and soon 
after he was offered a professorship in the 
University of Arizona where he worked for the 
next two decades. The picture of Wilska in his 
Arizona laboratory in the early 1970s illustrates 
well the development of his electron microsco-
pe. After several prototypes and thousands of 
hours of work Wilska had been able to reduce 
the size of the machine to 40 cm. Nevertheless, 
work with the microscope continued till 1987 
when Wilska retired. Only two weeks later he 
passed away. The production of Wilska’s elec-
tron microscope was never started. 

Photos: Alvar Wilska Archive.
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Even though this is only an indicative figure 
it suggests that the technological contributi-
on of  university scientists has not remained 
inside the ivory tower, but diffused for the 
use of  society. 

It is more difficult to estimate what 
kind of  financial value technology of  uni-
versity origin has had to the scientists them-
selves, to universities and to companies that 
put these inventions to use. It is impossible 
to examine the commercialisation of  each 
academic patent and give an estimate about 
the financial profit they generated. Howe-
ver, the existing information about the mo-
netary significance of  the university-based 
technology is consistent: only a small share 
of  North-American universities who have 
commercialised inventions developed in 
their sphere have benefited financially. This 
also applies to individual scientists in Euro-
pe: only a few have been able to gain sub-
stantially from their technological efforts.13 
Nothing implies that the situation was any 
different in the two Finnish universities du-
ring the 20th century.  

Regardless of  a few commercial suc-
cess stories to be found among UH and 
HUT scientists’ academic patents, for the 
most participation in the development of  
new technology has not been profitable. 
Why? The fact is that only a small share of  
all the inventions turn out to be commercial 
successes; the majority disappear without 
leaving a trace in society. In the case of  
academic scientists three additional aspects 
can be found leading to a negative outcome: 
inexperience of  academic scientists in the 
commercialisation of  technology, absence 
of  support mechanisms in that process, and 
reluctance of  scientists to participate active-
ly in the further development and commer-
cialisation of  patented technology.
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et al. 2004; Schmoch 1999; Schmoch et al. 1996.
4 E.g. Lissoni et al. 2008; Meyer et al. 2003. Swedish 
Torkel Wallmar is an exception among European 
scholars because he has analysed the technological 
output of the Chalmers University of Technology 
from a more historical perspective. Wallmark 1997. 
5 Kaataja 2010.
6 In the article the term “commercial technolgy” 
refers to researchers’ applications that were devel-
oped for commercial purposes. The term is not to 
be mixed with Schumpeterian concept of innova-
tion referring to commercialised invention.
7 Also a detailed examination of seven individual 
UH and HUT scientists was included in the original 
study. Those cases offer more detailed informa-
tion about the everyday experiences that cannot 
be traced from patent statistics: the opportuni-
ties, difficulties, demands, successes and failures 
researchers faced while developing commercial 
technology. These results are not included in this 
article.   
8 More of the definition of academic patenting see 
Meyer 2003.
9 It has to be kept in mind that only two Finnish uni-
versities were examined. When other academic in-
stitutions are analysed in the future, more sectors 
of technology may appear where researchers have 
been important developers of new technology. 
10 Lissoni et al. 2008; Balconi, Breschi, Lissoni 2004, 
136–137; Grupp, Schmoch 1992, 110–112.
11 For the time being there is a lack of research 
concerning academic patenting in Finland at the 
turn of the millennium. Therefore it is impossible 
to say to what extend the shares of e.g. biotechnol-
ogy and ICT have increased among the researchers’ 
patents. 
12 Different terms have been used when describ-
ing researchers’ working among both academic 
research and commercial technology. E.g. Eda 
Kranakis, Bernward Joerges and Terry Shinn 
write about hybrid careers (Kranakis 1992, 178–79; 
Joerges, Shinn, 2001, 3), whereas George Wise 
prefers compound career in his work (Wise 1985, 
48). The idea of the university researchers’ double 
role is by no means new. Already in the early 1960s 
Joseph Ben-David brought up the hybrid roles sci-
entists have and the influence it has to science and 
technology. Ben-David 1960, 557–568.
13 Mowery, Sampat 2001, 332–334, 353; Nelson 2001, 
17; OECD 2003, 72.
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