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Definitions

• Technology field

• Organizational field

• Innovation structure

• National Technology Programs in Finland

• Technology

• Disruptive technological change
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The Challenge 

• Focus on Agency and Interest for explaining and theorizing 
change – Institutional scholarship has developed an impressive 
amount of studies and theoretical accounts

• Little known about agency and interest in technological fields

• Technology fields constituted by a diverse range of actors, e.g.
university, research institutes, industry, government, and other
mediating actor

• Government critical in shaping, organizing, and maintaining 
institutions for correcting failures in knowledge value exploration 
and exploitation –rationales of market and systems failure –
shape to constitute and constrain agency and interest 

• Strategy scholars have studied how firms may by pursuing agency 
and interest, develop distinctive advantages

The Challenge

• Agency and interest around innovation should take on institutional properties at 
technology field

• Disruptive technological change profoundly challenges these structures, relationships 
and division of work

• Those factors that constitute and enable agency and interest of actors around 
prospective and emergent technological opportunities in technology fields, are 
distinct and different from those related to organizational and cultural innovations

• Agency and interest in important ways shapes construction and take up of novel 
technological opportunities of disruptive character in existing and emergent 
technological fields 

– What you should do in relation to technologies (exploration versus exploitation and taking 
stock of novel technological knowledge and opportunities) 

– What technology should be studied? Specifically how attached to prevailing industrial 
structures (how much industry driven versus research /technology push mode) – the 
knowledge base that is attached to technologies (not only the structure but also the 
opportunity that drives the system to explore and exploit novel technological opportunities) 

• Agency and interest not pre-given in situations of disruptive technological change, 
but rather conterminously emergent with those technological opportunities that were 
triggered
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Focus

• Advance theory on what constitutes and what characterizes agency and 
interest in institutional change and the evolution and construction of 
institutional structures in technology fields during disruptive technological 
change 

• Better understanding the role of government in enabling agency and 
interest in these situations

• Need do define/assert those key institutional properties of technologies 
that contribute to isomorphic behavior (acting upon received 
understanding of similar organizational structures due to legitimacy, etc…)

• We here focus on institutional entrepreneurs and the role of policy 
intervention in enabling and constituting agency and interest around 
paradigmatic technological change

• For analyzing institutional entrepreneurship we draw on recent theoretical 
advancements by phenomenological oriented theorists, addressing the 
temporal and contextual situated character of agency and subsequent 
variability and changing orientation of agency

• The role and capability of individuals in advancing collective action along 
promising trajectories and the ability of policy operators in enabling and 
supporting such action remain an under-studied area. 

Institutional Entrepreneurs

Institutional
Entrepreneurship

Technological
Context

Innovation 
structure

RQ 1. Under what conditions do institutional entrepreneurs emerge?

RQ 2. How do they operate to effect institutional change?

RQ 3. What impacts their effectiveness?

RQ 4. What are the outcomes of institutional entrepreneurial action?
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Effectiveness of Institutional Entrepreneurial 
Action

Contextual 
characteristics

Institutional 
entrepreneur
characteristics

Innovation network
characteristics

Effectiveness of 
institutional 
entrepreneurial 
action 

Learning / 
adaptation

Learning / 
adaptation

Time

Time

+

Focus on learning within and adaptation of innovation structures

Four cases 

Steel construction – Finnsteel technology program (1996-2000)
12 research organizations and 31 firms, total costs 10 million euro
Focusing on developing modularized steel construction systems and products and 
to shorten construction time and costs compared to conventional methods.

Well-being technologies – iWell technology program (2000-2004)
30 research organizations and 100 firms, total costs 27,5 million euro
Focused on health and well-being technologies, services and related business 
concepts for individuals at home, on leisure time, on travel and at work.

Electronic Publishing and Printing technology program (1995-1999)
20 research organizations and 20 firms, total costs 12 million euro
Advancing the development and adoption of digital printing and promote R&D 
activities on paper quality and business concept development for digital publishing.  

Functional Foods technology programs (1997- 2000 ; 2001-2004)
17 research organizations and 50 firms, total costs 40 million euro
97-00: Focus on process innovations and research on health impacts of different 
bacteria's and natural ingredients. 01-04: Focus on innovations in functional foods.
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Research Design

• Empirical context: Ongoing research of national technology 
program activities and the unfolding of innovation strategies 
and structures in four emerging technological domains in 
Finland

• An embedded multiple-case study design - grounded theory 
approach of constant comparison (inductive), longitudinal 
field research

• Social network analysis

• Multilevel unit of analysis approach;  focusing on 

– the organizational field and its institutional structures

– organizations, and 

– Institutional entrepreneurs

Research Data

• Data

– Polar case selection: (1) degree of market versus non-market 
properties of sector (2) size of the technology field and related 
diversity of community (3) collaboration between one versus two 
industries / technology fields), and (4) temporality of programs and 
related successive versus non-successive program activities in 
technology field

– The data consists of: 48 semi-structured interviews (10-15 per case 
lasting 1-2 hours) of key actors and “richly informative” actors 
(researchers, research managers, firm R&D managers and CEOs, 
government officials, university professors, and industrial association 
officials) done during year 2004-2005

– Data from 707 collaborative R&D projects (quantitative - individual 
and organizational participation data; qualitative – project type and 
character

– Archival data on technology programs (1994-2004), industry and 
innovation structure evolution 
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Program Statistics

Finnsteel 96-99 Food (FF1) 97-00 Food (FF2) 01-05 Health (TDM) 96-99 Health (iWell) 00-03 EPP 96-99
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Big firm 12 21 79 59 36 328 17 24 160 24 31 95 7 59 136 10 21 151
SME 8 90 179 24 142 406 13 67 139 29 178 241 54 304 467 8 46 75
Industry associations 8 7 26 * 7 32 0 5 10 2 9 21 2 11 19 1 4 8
Other assocations * 6 8 0 6 10 * 33 79 6 53 116
University 7 11 39 61 52 246 29 47 147 27 55 112 48 80 186
Reserach Institutes 18 3 31 53 18 175 21 7 70 9 13 36 6 14 36 22 14 44
Municipality * 8 47 0 6 16 * 40 95 2 54 120 19 7 36
Ministry * 3 8 * 5 12
Total 60 52 508 206 277 1289 75 168 448 103 362 773 139 580 1237 60 98 392

Finnsteel FF ELITE TDM iWell EP
Individual data
Individuals 269 613 878 2356 558 1177 803 1159 862 1282 312 693

Centrality Measures for the Programs

Betweenness centralization - How crucial is a person to the 
transmission  of information through network

Degree centralization - How easily can information reach a 
person?

Degree centrality Betweenness centrality
Finnsteel 96-99 0.65291 0.24124
Electronic Publishing and Printing 96-99 0.58238 0.46332
ELITE 01-04 0.36209 0.19490
ELI 97-00 0.28656 0.21200
iWell 00-03 0.22726 0.44396
TDM 96-99 0.22384 0.31663
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Functional Foods

  Frequency Percent Valid Percent 
Cumulative 

Percent 
1 446 50,9 50,9 50,9
2 183 20,9 20,9 71,8
3 84 9,6 9,6 81,4
4 48 5,5 5,5 86,9
5 17 1,9 1,9 88,8
6 22 2,5 2,5 91,3
7 13 1,5 1,5 92,8
8 16 1,8 1,8 94,6
9 12 1,4 1,4 96,0
10 7 ,8 ,8 96,8
11 5 ,6 ,6 97,4
12 3 ,3 ,3 97,7
13 7 ,8 ,8 98,5
14 1 ,1 ,1 98,6
15 1 ,1 ,1 98,7
16 1 ,1 ,1 98,9
18 1 ,1 ,1 99,0
19 2 ,2 ,2 99,2
20 1 ,1 ,1 99,3
21 1 ,1 ,1 99,4
26 1 ,1 ,1 99,5
27 2 ,2 ,2 99,8
32 1 ,1 ,1 99,9
49 1 ,1 ,1 100,0

Valid 

Total 876 100,0 100,0  

 

  Frequency Percent Valid Percent 
Cumulative 

Percent 
1 305 54,7 54,7 54,7 
2 150 26,9 26,9 81,5 
3 36 6,5 6,5 88,0 
4 22 3,9 3,9 91,9 
5 13 2,3 2,3 94,3 
6 6 1,1 1,1 95,3 
7 4 ,7 ,7 96,1 
8 8 1,4 1,4 97,5 
9 3 ,5 ,5 98,0 
10 5 ,9 ,9 98,9 
12 1 ,2 ,2 99,1 
13 1 ,2 ,2 99,3 
14 1 ,2 ,2 99,5 
21 1 ,2 ,2 99,6 
22 1 ,2 ,2 99,8 
24 1 ,2 ,2 100,0 

Valid 

Total 558 100,0 100,0   

 

97-00 01-04

Functional Foods

Individual Betweenness centrality
1751 Tekes               0,1969
1792 Tekes               0,1795
1724 Tekes               0,1023
1739 Big firm            0,0986
1793 Big firm            0,0411
1737 VTT                 0,0366
1754 Big firm            0,032
1712 Big firm            0,029
1734 Big firm            0,0289
1707 VTT                 0,0261
1758 Big firm            0,0247
1983 University of Applie 0,0239
1867 Big firm            0,0199
1825 SME                 0,0191
1838 Big firm            0,0184
1957 Tekes               0,0175
1710 SME                 0,0167
1742 Big firm            0,0155
1846 University of Applie 0,0148
1929 Research institute ( 0,0127

Name Betweenness centrality
2393 Tekes               0,2134
1925 Tekes               0,1359
1724 Tekes               0,062
2386 Tekes               0,0567
1788 Research institute ( 0,0564
1737 VTT                 0,0415
1751 Tekes               0,0403
1734 SME                 0,0329
1833 VTT                 0,0282
1707 VTT                 0,0265
2114 Big firm            0,026
2353 University of Applie 0,0248
1712 Big firm            0,0238
1754 Big firm            0,0234
599 University           0,0231
2588 SME                 0,0214
1825 SME                 0,0201
1905 SME                 0,02
1821 SME                 0,0179
1739 Big firm            0,0147

ELI 97-00 ELITE 01-04

Degree centrality Betweenness centrality
ELITE 0.36209 0.19490
ELI 0.28656 0.21200
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Electronic Publishing and Printing

Electronic Publishing and Printing

  Frequency Percent Valid Percent 
Cumulative 

Percent 
1 198 63,9 63,9 63,9
2 35 11,3 11,3 75,2
3 29 9,4 9,4 84,5
4 15 4,8 4,8 89,4
5 12 3,9 3,9 93,2
6 7 2,3 2,3 95,5
7 5 1,6 1,6 97,1
8 1 ,3 ,3 97,4
11 3 1,0 1,0 98,4
12 1 ,3 ,3 98,7
15 1 ,3 ,3 99,0
21 1 ,3 ,3 99,4
24 1 ,3 ,3 99,7
25 1 ,3 ,3 100,0

Valid 

Total 310 100,0 100,0  

 

Individual Betweenness centrality
550 Tekes                0,4714
2871 Tekes               0,1513
2928 Big firm            0,0774
2872 University of Applie 0,0705
2873 Big firm            0,0618
2884 SME                 0,0541
2910 Big firm            0,043
2916 University of Applie 0,0326
2917 VTT                 0,0316
2902 Big firm            0,031
2880 VTT                 0,0288
2892 SME                 0,0174
2882 VTT                 0,0169
2957 SME                 0,0158
2875 Big firm            0,0147
2937 SME                 0,0129
3014 Big firm            0,0122
2895 SME                 0,0121
2938 SME                 0,0115
2931 Big firm            0,0111

Degree centrality Betweenness centrality
Electornic Publishing and Printing 0.58238 0.46332
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Finnsteel

  Frequency Percent Valid Percent 
Cumulative 

Percent 
1 137 53,5 53,5 53,5
2 48 18,8 18,8 72,3
3 17 6,6 6,6 78,9
4 15 5,9 5,9 84,8
5 7 2,7 2,7 87,5
6 8 3,1 3,1 90,6
7 4 1,6 1,6 92,2
8 3 1,2 1,2 93,4
9 3 1,2 1,2 94,5
10 5 2,0 2,0 96,5
11 1 ,4 ,4 96,9
12 1 ,4 ,4 97,3
14 2 ,8 ,8 98,0
15 1 ,4 ,4 98,4
18 1 ,4 ,4 98,8
19 1 ,4 ,4 99,2
38 1 ,4 ,4 99,6
42 1 ,4 ,4 100,0

Valid 

Total 256 100,0 100,0  

 

Individual Degree centrality
45 Tekes                 0,2442
33 Association (other)   0,2076
232 Tekes                0,1031
14 Big firm              0,0711
15 Big firm              0,0591
47 SME                   0,0318
18 Big firm              0,0242
16 Big firm              0,0222
58 Big firm              0,022
90 University of Applied 0,021

Degree centrality Betweenness centrality
Finnsteel 0.65291 0.24124

Degree centrality of individuals

Health Care Sector

  Frequency Percent Valid Percent 
Cumulative 

Percent 
1 595 74,6 74,6 74,6
2 143 17,9 17,9 92,5
3 36 4,5 4,5 97,0
4 12 1,5 1,5 98,5
5 5 ,6 ,6 99,1
8 2 ,3 ,3 99,4
10 2 ,3 ,3 99,6
11 1 ,1 ,1 99,7
16 1 ,1 ,1 99,9
31 1 ,1 ,1 100,0

Valid 

Total 798 100,0 100,0  

 

  Frequency Percent Valid Percent 
Cumulative 

Percent 
1 610 71,3 71,3 71,3 
2 174 20,3 20,3 91,6 
3 35 4,1 4,1 95,7 
4 18 2,1 2,1 97,8 
5 11 1,3 1,3 99,1 
6 1 ,1 ,1 99,2 
7 3 ,4 ,4 99,5 
8 2 ,2 ,2 99,8 
14 1 ,1 ,1 99,9 
23 1 ,1 ,1 100,0 

Valid 

Total 856 100,0 100,0   

 

96-99 00-03
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Health Sector

Name Betweenness centrality
437 Tekes                0,4456
1091 Tekes               0,1713
720 University of Applied 0,0787
741 Big firm             0,076
1441 Tekes               0,0685
1198 University          0,0513
1498 Municipality        0,0498
1244 Municipality        0,0444
655 SME                  0,043
533 SME                  0,0375
1465 Tekes               0,0358
686 Tekes                0,0303
1083 Tekes               0,03
1453 Government Agency 0,026
353 Tekes                0,0253
1164 SME                 0,0253
1205 SME                 0,0249
1068 Big firm            0,0247
1360 SME                 0,0241
1288 Association (other) 0,0229

Degree centrality Betweenness centrality
iWell 0.22726 0.44396
TDM 0.22384 0.31663

Name Betweenness centrality
452 Association (other)  0,3183
287 Tekes                0,1897
437 Tekes                0,0795
470 Tekes                0,0752
392 VTT                  0,0749
686 Tekes                0,0513
452 Tekes                0,0477
396 VTT                  0,0441
676 SME                  0,0354
500 Tekes                0,0351
391 Big firm             0,0347
401 VTT                  0,0302
331 SME                  0,0268
532 Tekes                0,0264
453 Industry Association 0,0249
273 Big firm             0,0228
511 SME                  0,0216
330 SME                  0,0215
371 SME                  0,0211
678 SME                  0,021

96-99 00-03

Institutional Entrepreneurs -
Emergence and Action

• National Technology Programs – Formalized and 
institutionalized for taking stock of novel technological 
opportunities

• Inter-organizational coordination needs increases likelihood 
of IE activities

• Difficulty in utilization of new technology in existing 
business models creates pressures for renewal. Thus 
asymmetries in knowledge utilization in industries and 
organizations promotes generation of IE activities
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Institutional Entrepreneurs -
Emergence and Action

• Differences in who triggers and who then in practice enable 
resources those that further sensemaking around novel 
technological opportunities

• From informal initiations among a few people to more 
organized iteration of scope and strategies for R&D 
collaboration

• Processes of emergence strategic by nature

– Directing a rather loosely structured and seemingly 
unorganized process of structuration

– Partnership choice strategies

– Legitimization strategies

Institutional Entrepreneurs

• Properties of institutional entrepreneurs

– Following existing professional and organizational norms

– Technological education

– Institutional border crossing activities

– Internationally well integrated

– Long job experience in the field - from expert to influential and 
credited actor “…the most prominent expert in Finland in the 
domain…” – a generational effect

• Motivation to work and organize for future prospects seems to 
depend on the

– Social context

– The existence of some specific positions

– Supportive social interaction processes

– Individual aspiration
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Effectiveness of Institutional 
Entrepreneurial Action

Field level effects

Proposition 1: Market based in comparison to government 
controlled organizational fields will positively impact 
effectiveness of institutional entrepreneurial activities.

Proposition 2: Industry economic and structural stability 
positively impacts effectiveness of institutional 
entrepreneurial activities.

Proposition 3: Existing formalized supportive interest 
forums around emerging technological opportunities will 
positively impact IE effectiveness

National Technology Program Activity
Temporal Bracketing

P1=Phase 1
Prevailing institutional 
structures

P2=Phase 2
Negotiation and sense-
making

P3=Phase 3
Experimentation and 
advancing sense-making

P4=Phase 4
Implementation

Modularized 
steel con-
struction

Wellbeing 
technologies

Electronic 
publishing 
and printing

Functional 
foods

P 3 P 2 P 3 P 2 P 3 P 2 P 3P 2 P 4

Collaboration
Framing, 1994

Sector 
strategy

Yearly updating lines 
of experimentation

P 3P 2

Collaboration
Framing, 1996

P 2 P 3 P 2 P 3

Collaboration
Framing, 2004

Collaboration 
Framing, 1999 iWell

P 4 P 4

P 3P 2 P 4

Collaboration
Framing, 1994

P 2

P 3P 2

Collaboration
Framing, 1996

P 3P 2

Collaboration
Framing, 2000, NiceSteel

P 3P 2 P 3P 4P 2
National technology 
programs (Tekes)
(red=in depth focus)
Other national 
program incentive 
(not Tekes coordinated)

P 1

P 1

P 1

P 1

Collaboration
Framing, 1999

Collaboration
Framing, 2005
Positive atmosphere

2004

2007

2005 2008

P 2

Collaboration
Framing, 2003
Unsuccessful

Wellbeing Cluster 
program 1997-1999

Health care program 
(Sitra) 2004-2007

Food Cluster program 1997-1999

Food and nutrition program (Sitra) 2004-2007

P 4
Vera 1997-2002

Sara 2002-2007

P 2

Collaboration framing, 
1984 and 1991 
unsuccessful
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Effectiveness of Institutional 
Entrepreneurial Action

Institutional entrepreneurial network level effects

Proposition 5: Field participation intensity and depth of key 
actors will positively affect institutional entrepreneurial 
effectiveness.

Proposition 6: Stability of key actor network will positively 
impact institutional entrepreneurial effectiveness.

Proposition 7: Previous or present institutional border 
crossing activities of key actors will positively impact 
institutional entrepreneurial effectiveness.

Proposition 8: Homogeneity in key actor network 
characteristics will positively influence institutional 
entrepreneurial effectiveness.

Outcomes of Institutional 
Entrepreneurial Action

• Initiating active sense-making at field level – double 
loop learning (Argyris & Schön, 1978)

• Drawing attention to the technological and institutional 
structure that govern and guide innovative action around 
technology at the field level

• Needed changes or developments of norms and rules 
thus brought up as issues to be negotiated

• Accelerated information flow in around emergent 
technology field

• Accelerated adaptation to novel technological 
opportunities within targeted field
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Results and Implications

• Institutional entrepreneurs are individuals and teams who work to 
effect change (non-trivial which would not emerge by itself) in the 
institutional setting in which they operate 

• In the context of innovation systems, the result of institutional 
entrepreneurs’ actions should be trajectory-altering change in the 
functioning of the innovation system

• Motivated more by common good, achieved through enhanced 
institutional set-up - intrinsic rewards personal pride and 
recognition for achieving community-enhancing institutional 
change 

• Operate outside formal organizational hierarchies and lacking 
formal authority thus relying on informal rather than formal 
governance mechanisms (social capital)

• To play an important role in correcting hitherto little recognized 
failures in sector innovation systems – those of social cognitive 
failures 


