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climate change agenda. Although the aim of the TRI was threefold – 
climate, energy and the environment – accounts of achievements of the 
TRI seem to stress the fight against global warming.

The research was organised in 20 projects. Each project belonged 
to one of six sub-programmes with different profile. There were three 
types of projects: Nordic Centres of Excellence (NCoE) and Integrated 
Projects. NCoE were large centres for existing Nordic research communi-
ties with participants from at least three Nordic countries. The NCoE aim 
to increase and facilitate cooperation between excellent researchers, 
research groups or institutions in the Nordic countries to strengthen the 
communities and enhance the international profile in prioritised areas in 
the Nordic countries through joint research and researcher training, joint 
management and leadership, and shared infrastructure.

Integrated Projects were research projects involving research part-
ners from the Nordic countries and more decidedly involving business 
partners. These projects focused on involving non-academic partners 
and thus facilitating ties to business and end-users. The IPs included 
industry partners and operated under four of the six sub-programmes: 
Energy Efficiency with Nanotechnology, Integration of large-scale wind 
power, Sustainable biofuels, and Carbon Capture and Storage (CCS). 
Last, there were a couple of projects that were labelled ‘Studies’.

Design; methoDs
A set of evaluation questions guided the work of the evaluation. There 

are twelve evaluation questions, organised under four headings.
• Societal and scientific impact of the TRI

1. How has the TRI contributed to societal and scientific impact?
2. In what ways have the TRI funded projects reached out and 

influenced stakeholders outside the scientific community?
3. In which areas have the TRI been most successful in reach-

ing out?
• Nordic added value of the TRI

4. In what ways have visibility and attractiveness of Nordic re-
search increased in a European and global context?

5. In what ways has the TRI facilitated appropriate division of 
work and specialisation between the Nordic countries?

6. To what extent have the TRI projects been integrated and fed 
back into the national research systems?

7. How has the efficient and flexible use of the Nordic resources 
been ensured?

• Societal readiness for innovation and research 
8. How are TRI funded projects distributed on the Societal 

Readiness Level scale?

introDuction

This paper presents an evaluation of an unusual research pro-
gramme, as it is an example of a supra-national research pro-
gramme, where five countries joined forces and created a com-

mon pot of funds, to be distributed to researchers in the five countries 
without respect to national origin, only research quality. Cooperation 
between at least three of the countries was however required in each of 
the funded projects. 

The aim of the paper is to present the programme to a wider au-
dience and especially its outcome with respect to impact of research. 
Of particular interest is an attempt to evaluate and measure societal 
impact and societal ‘readiness’ of the projects that were included in the 
programme. Towards the end, a discussion is held of what impact that 
can be expected when funding research of the kind at hand in this case.

the top-level research 
initiative

In the autumn of 2008, the prime ministers of the five Nordic coun-
tries met and joined forces to create the largest joint Nordic research and 
innovation initiative to date: The Top-level Research Initiative (TRI). The 
budget of the programme was DKK400m over five years (~€50–55m).

The TRI addressed issues of climate, energy and the environment 
with the overarching idea to strengthen the Nordic competitive advan-
tage in science and innovation in these areas. The initiative involved the 
very best agencies and institutions in the Nordic region, and some 200 
researchers from universities and research institutions and 63 compa-
nies participated. Multi-disciplinary coordination was emphasised, inclu-
ding sciences and social sciences as well as business and industry. 

Budgetary funding was divided among the Nordic countries in pro-
portion to their GDP. On top of this, the Nordic Council of Ministers, as 
well as the Nordic organisations NordForsk, Nordic Energy Research and 
Nordic Innovation, all contributed to the financing of the TRI. The TRI 
was organised as a true common pot, with none of the financially contri-
buting partners being guaranteed an equal share of the research grants.

The TRI was a result of an ambition in the Nordic Council to establish 
a Nordic research arena that would increase the level and ambition of 
collaboration among Nordic research as well as creating a basis for en-
hanced Nordic participation in EU framework programmes. Whereas it 
today can be concluded that several of the programmes of the TRI not 
only had the potential to enhance collaboration and to support innovati-
on in key future technology areas, the TRI was tightly coupled with the 
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search projects in EU consortia enabled through the TRI. Among several 
researchers, there is an impression that additional funding opportunities 
from Nordic institutions have been few.

•	 The	TRI	laRgely	funded	alReady	esTablIshed	ReseaRch	
and	ReseaRcheRs	

This was the purpose from the start, and this also partly explains the 
much better-than-average scientific quality and citing rates. 

•	 The	TRI	has	conTRIbuTed	To	IncReased	and	susTaInab-
le	noRdIc	ReseaRch	collaboRaTIon

The NCoE have been able to more firmly consolidate their collabora-
tions through additional funding from Nordic and EU sources. Due to the 
fact that the additional funding for Integrated Projects is secured mainly 
from national funding sources, there is less international cooperation, 
although some is enabled through EU funding. However, the sustaina-
bility of these collaborations depends on availability of continued and 
relevant funding opportunities. There are several examples of potential 
international collaborations between research organisations.

•	 TheRe	 aRe	 no	 cleaR	 dIffeRences	 In	 ImpacT	 beTween	
The	sub-pRogRammes	

There are high-impact projects in all sub-programmes, as well as pro-
jects with less impact. That said, it is difficult to label projects with less 
impact, as this in several cases may still be too early to fully appraise.   

•	 TRI	 enabled	 ReseaRch	 collaboRaTIons	 ThaT	 would	
oTheRwIse	noT	have	been	possIble

Although well-established researchers were funded, as noted above, 
they had not always collaborated before. Through TRI, existing cross-
border research collaborations were strengthened, and in several cases 
included research partners (and in some cases companies) formerly not 
part of the network.

•	 TRI	enabled	To	caRRy	ouT	pRojecTs	ThaT	would	oTheR-
wIse	noT	have	exIsTed

Some of the project ideas would obviously have found other means 
of funding, but they would then in most cases have been more national 
in scope.

•	 The	TRI	conTRIbuTed	To	The	TRaInIng	of	aT	leasT	81	phd	
sTudenTs

This is an important contribution to national and Nordic strengths in 
these areas. The presupposed Nordic orientation of these researchers’ 
continued professional careers also helps to create Nordic added value, 
as does the mobility of these individuals.

•	 paRTIcIpaTIon	In	The	TRI	pRojecTs	cleaRly	conTRIbuT-
ed	To	value	cReaTIon	and	new	conTacTs	and	paRTneR-
shIps	foR	The	company	paRTneRs

For the companies, TRI contributed to increased R&D cooperation, 
mainly within the Nordic countries. There are examples where the In-
tegrated Projects had an impact on the development and application of 
scientific methods for participating companies as well as external com-
panies.

• Applicability and utilisation of the innovation and research out-
come
9. In what ways have the activities supported by the TRI con-

tributed to innovation?
10. How has the TRI contributed to knowledge and innovation 

that serves the needs of business and society? 
11. How has the TRI contributed to increased international coop-

eration in research?
12. How has the TRI contributed to strengthened Nordic interna-

tional competitiveness?
The focus for the evaluation, thus, was on the results and impact the 

TRI had, and on the Nordic added value that the programme brought. 
The concept of Nordic added value is rather vague, but commonly ag-
reed to exist where initiatives or activities are best and most efficiently 
carried out in a Nordic context rather than on national or EU level.

Data used in the evaluation were collected from a wide range of 
sources:

• Document studies 
• Interviews with 33 individuals
• Self-assessments of funded projects
• eSurvey to project leaders and participants
• Case studies of seven projects
• Bibliometric analyses 

results with respect 
to impact

The TRI was ambitious, and several important results and effects can 
be observed. This was already a conclusion from the final report of the 
ongoing evaluation, presented in 2014. Now, four years later, the fol-
lowing can be concluded:

•	 The	 ReseaRch	 funded	 by	 TRI	 Is	 geneRally	 of	 hIgh	 oR	
veRy	hIgh	scIenTIfIc	qualITy

The TRI projects have produced scientific publications that are more 
cited in high-end journals than would be expected from a statistical vie-
wpoint. The TRI projects produced more high-end scientific publications, 
and also a broader base of high-end publications. In recent years there 
continues to be a steady stream of publications.

•	 The	ncoe	have	had	laRgeR	scIenTIfIc	ImpacT	Than	The	
InTegRaTed	pRojecTs

This is, of course, to be expected. The Integrated Projects have had 
more industry-oriented impact, and at the same time attracted a large 
portion of additional research funding. Some of the Integrated Projects 
have been able to produce profitable solutions – some of which have 
been commercialised.

•	 The	TRI	pRojecTs	have	aTTRacTed	a	laRge	amounT	of	
addITIonal	fundIng	

The research carried out in TRI projects in total have attracted at least 
€73.5m in additional funding, or close to 150 per cent of the total budget 
of the programme. This shows that the research was of high quality, and 
also highly relevant. The additional funding stems to a large extent from 
national funding sources, but there are several examples of related re-
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• SRL 8 – proposed solution(s) as well as a plan for societal adap-
tation complete and qualified

• SRL 9 – actual project solution(s) proven in relevant environment
The SRL scale is still not a broadly recognised concept, and it was in-

deed difficult for interviewees to assess projects according to this scale. 
We therefore chose to focus this assessment on the smaller number of 
projects that were selected as case studies, altogether seven projects. 
Also, the SRL scale has several features in common with the more broad-
ly recognised Technology Readiness Level concept. The former, to some 
extent, mirrors the latter. 

Technology Readiness Levels (TRL) are used to assess the maturity 
level of a particular technology. Each technology project is evaluated 
against the parameters for each technology level and is then assigned 
a TRL rating based on the projects progress. There are nine technology 
readiness levels. TRL 1 is the lowest and TRL 9 is the highest. The TRL 
levels are as follows: 

• TRL 1 – basic principles observed
• TRL 2 – technology concept formulated
• TRL 3 – experimental proof of concept
• TRL 4 – technology validated in lab
• TRL 5 – technology validated in relevant environment (industrial-

ly relevant environment in the case of key enabling technologies)
• TRL 6 – technology demonstrated in relevant environment 

(industrially relevant environment in the case of key enabling 
technologies)

• TRL 7 – system prototype demonstration in operational environ-
ment

• TRL 8 – system complete and qualified
• TRL 9 – actual system proven in operational environment (com-

petitive manufacturing in the case of key enabling technologies; 
or in space)

Given the difficulties in assessing the projects on the SRL scale, we 
chose to map the projects on both levels. A comparison of how the pro-
jects perform on the TRL scale provides better possibilities to assess how 
they are positioned on the SRL scale. For the purpose of this paper, whe-
re the evaluated projects and their individual characteristics may be less 
relevant, the outcome of the mapping is shown as an example of how 
the SRL and TRL scales can be used side by side in order to investigate 
societal readiness. Figure 1 depicts the seven projects’ positions on the 
SRL and TRL scales. 

•	 TheRe	aRe	some	examples	of	cleaR	socIeTal	ImpacT

The results from the NCoE are clearly useful for public policy actors, 
although there are yet few clear signs of direct policy impact. The results 
from Integrated Projects have had some influence on public actors, espe-
cially in Iceland regarding the country’s potential for wind power and for 
CO2 storage. When discussing potential societal impact, the future and 
potential importance of the large number of PhDs co-funded by the pro-
gramme, and who thus have received a Nordic perspective and grown a 
Nordic network, should be noted.

•	 The	TRI	cleaRly	conTRIbuTed	To	noRdIc	added	value

All the points above indicate this direction.

societal reaDiness for 
innovation anD research

Societal Readiness Levels (SRL) is a way of assessing the level of 
societal adaptation of, for instance, a particular social project, a tech-
nology, a product, a process, an intervention, or an innovation (whether 
social or technical) to be integrated into society.  If the societal readiness 
for the social or technical solution is expected to be low, suggestions for 
a realistic transition towards societal adaptation are required. The lower 
the societal readiness is, the better the plan must be for transition. These 
are the SRL levels:

• SRL 1 – identifying problem and identifying societal readiness
• SRL 2 – formulation of problem, proposed solution(s) and po-

tential impact, expected societal readiness; identifying relevant 
stakeholders for the project

• SRL 3 – initial testing of proposed solution(s) together with rel-
evant stakeholders

• SRL 4 – problem validated through pilot testing in relevant envi-
ronment to substantiate proposed impact and societal readiness

• SRL 5 – proposed solution(s) validated, now by relevant stake-
holders in the area

• SRL 6 – solution(s) demonstrated in relevant environment and 
in cooperation with relevant stakeholders to gain initial feed-
back on potential impact

• SRL 7 – refinement of project and/or solution and, if needed, 
retesting in relevant environment with relevant stakeholders

fig.	 1:	 The projects’ positions on 
the SRL and TRL scales.
source:	Technopolis Group
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contacts. It is likely that the training of the (at least) 81 PhDs will have 
long-term impact on joint Nordic research, ‘marinated’ in Nordic collabo-
ration as they are.
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The mapping of the projects on the two levels shows that six of the 
seven are at SRL levels 5 and 6. They are well past the initial stages 
of identifying and formulating the problem, and address validating pro-
posed solution(s) by relevant stakeholders in the area or demonstrating 
these solutions in relevant environment and in cooperation with relevant 
stakeholders to gain initial feedback on potential impact. One project – 
HG Biofuels – is at the stage of refinement of project and/or solution. 
This suggests that these projects (the solutions) have come a relatively 
long way to be integrated into society.

The span is larger on the TRL scale. The Integrated Projects (projects 
with more industrial participation) are, not surprisingly, at higher levels. 
Some of them have actual systems proven in operational environments 
and products on the market. Two NCoE (projects of a solid academic 
character) – SvALI and TUNDRA – are, as is logical, at the other extreme 
of the TRL scale.

Discussion about 
impact of the tri

No doubt, the TRI was a successful programme. It delivered in ac-
cordance with the expectations – and in some cases more. The program-
me performed well on its overall objectives, in particular those addres-
sing “the highest quality in research and innovation by combining the 
strongest Nordic communities” and “strengthen national research and 
innovation systems”. 

The programme’s impact still ought to be put in some perspective. 
It was indeed the largest Nordic research programme in history, but the 
total budget was still modest compared to what the Nordic countries in-
vest individually in research in these areas. Just to take one example, the 
Swedish Energy Agency has an annual budget of around SEK1.6b (close 
to €160m) for research and innovation in the field of energy for ecologi-
cal sustainability, competitiveness and security of supply (Government 
bill 2016). The Agency’s mandate and area of support reflect a much 
larger commitment and a much larger area than that of the TRI, but bud-
get figure does give a perspective to the relative weight of national and 
Nordic investment in research and innovation, in related research areas. 
Results and impact that came out of the TRI need to be regarded in this 
perspective. 

While the TRI was a unique effort with strong political backing, it 
was not enough to radically change the Nordic research landscape in its 
target research area. That would have required a long-term commitment 
with subsequent programmes or funding opportunities on Nordic level. 
It would probably also have required a closer alignment with national 
priorities and funding schemes. This is an insight that could be taken into 
account if launching similarly ambitious initiatives in the future.

Neither was the creation of Nordic collaboration as a platform for 
increased international cooperation within the EU and beyond a central 
aim for most of the projects and their participants. There is evidence 
from some projects that this was after all achieved, but it was not neces-
sarily a key driving force or motivation for the researchers when applying 
for and carrying out research collaboration with funding from the TRI.

The TRI still had a clear Nordic added value. Through the TRI, real 
cross-border collaboration between researchers and some companies 
did take place, including networking of importance for PhDs and senior 
researchers, resulting in several examples of continued collaboration/
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