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Industrial needs do not play an important role at the moment but respondents think that this may
change over time (46.2-52.6%) in the three world regions. Industrial needs play the highest role
in Western Europe, with 40% stating that they are important. After observing choice and
behaviour of company and research organizations in OPV research at regional network level, we
analyse the involvement level of local authorities in partnerships. Just like companies, local
authorities are not “very actively involved” in the partnerships. Western Europe and East Asia
have similar levels of very active involvement at ~23-25% level.

Figure 4- Degree of Local Authorities Involvement in Partnerships and Breakdown (%0)

We also asked researchers about the involvement of OPV researchers in policy discussions. The
results are given in Figure 6.

Figure 5- Involvement of Researchers in Policy Discussions (%)

Most researchers have no idea about the involvement of OPV network members in policy
discussions. 29.9% state that OPV researchers are involved in policy discussions “to some
extent” (29.9%) and 13.1 % answer the question with a clear “yes”. East Asia has more active
discussion of policy issues with local authorities (19.20%) but the share is still low. Most OPV
researchers are part of some platform. The most important motivation for being in those
platforms is to secure their interests as researchers. Learning from others is the second most
important reason, mentioned by 19.6% of the respondents, which is more important than
learning. 14% say that there are conflicts of interest but they play relatively minor role. About
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these platforms we asked if not in regional level, we analyse at national level what role conflict of
interests play.

Figure 6 — Conflicts of Interest, National Platform and Regional breakdown (%)
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From the subgroup taking place in a national platform/network, for the 3 world regions we
observe similar patterns. Competition for research money is the most important reason, followed
by learning and cooperation. This finding led us to investigate if the portfolio of OPV research is
too broad and if policy support is spread out over many technologies.

4.2 Organizational Excellence, Policy and Programmes for OPV

Figure below presents the status and position of research on different fields of OPV Research.

Figure 7- Excellence with respect to Field and Type of Research
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We have similar trends for all regions however different amplitudes. In East Asia nanoparticles
based OPV research is the most alerting field (0.23). It is followed by small molecule based OPV
in Northern America (0.21) and East Asia (0.18). In Western Europe concerns concentrate around
Nanoparticles based OPV however it is relatively low in comparison group (0.16). Other than
Polymer based OPV in Western Europe, other fields are thought to be losing its research position
however relatively lowers degrees.

Policy support is said to be spread out over too many technologies according to the majority of
the respondents. In emerging fields of innovation the portfolio is to be broad. Especially
respondents in Northern America and East Asia feel that policy support is spread out over too
many technologies.

Figure 8- Policy Support Spreading over too many technologies (%6)
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On the other hand, the answers indicate mixed views about whether the portfolio of OPV
research is too broad (33.6% partially agree, 10.3% fully agree, 30.8% disagree)
Figure 9 — Portfolio Broadness of OPV Research (%)
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This finding leads us to analyse the level of public funding in OPV research through time. Level
of public funding is considered as adequate or as very good by East Asia and Western Europe.
57.9% of researchers in North America consider the level of public funding as poor.

Figure 10— Level of Public Funding (%)
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In East Asia funding levels increased between 5-25% (34.6%) and increased significantly
(15.4%); in Northern America they decreased between 5-25% (36.8%) and increased between 5-
25% for 21.1%; in Western Europe funding more or less stayed constant for 32.1% and decreased
between 5-25% according to 25% of the respondents.

Figure 11— Funding Levels in the last 5 years (%)
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We also collected opinions about whether they felt that the OPV research it too much driven by
short-term industrial needs, is too much science/research-driven, or too much influenced by
government/political missions. Most respondents do not think that the OPV research agenda is
too much determined by short term industrial needs. 50% of the respondents in East Asia
however feel that the OPV research agenda is too much determined by short term industrial
needs, which is a striking difference with Europe and the US.

Figure 12 — OPV Research Agenda too much determined by Short term industrial needs

60% -

50% -

a0% |

30% -

20% -

10% -

0% -

no idea strongly disagree disagree partially agree fully agree

mEastern Asia  mNorthern America ™ WoesternEurope mTotal

Most respondents are of the view that OPV research agendas not too much determined by
science. Respondents in East Asia partially agree that the research agenda and portfolio is too
much determined by science. However, there are two ways in which OPV research may be too
much determined by science: through academic researchers doing what they feel like doing and
through academic institutions. Letting academic institutions determine the research has the
benefit of going for academic excellence. A complicating factor is that the influence of politics
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may be through academic institutions. Therefore we analyse political/government missions in the
scene of OPV.
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Figure 13- OPV Research Agenda too much determined by Science
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There are different views on whether OPV research agendas governments have too strong an
influence on the OPV research agenda. Respondents in East Asia feel that portfolio is too much
determined by science, for instance by the Chinese Academy of Sciences (CAS) who is revealed
as the most active organization in OPV research and funding in China according to Web of
Science query for Organic Photovoltaics.

Figure 14- OPV Research Agenda too much determined by political/government missions
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In East Asia, we see a higher level of triple loadings, which means that according to the
respondents, industrial needs, science, and political governmental missions are too much
determining the OPV Research agenda. In Western Europe, researchers feel that the OPV
research agenda is not too much determined by industry and government. A small majority feel
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that it too much determined by science. In Northern America, actors feel that none of the three
types of actors has an unduly great influence on the OPV research agenda. The OPV research
agenda appears to be more balanced in Northern America and Western Europe

Figure 15 — Partly supported through a national programme (left); benefitting from a regional (sub-national)
programme (right)
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For OPV, there are both national and regional support programmes. National programmes are
more prevalent than regional ones. Researchers in Western Europe benefit more from regional
programmes (46.4%) than those in North America and East Asia. Regional programmes are more
prevalent in Western Europe, carry positive potentials for top-down and bottom up policy mixes.

4.3. International Cooperation

Approximately half of respondents from Western Europe and Northern America have intense
cooperation / joint projects. East Asia somewhat lacks intense cooperation/joint projects, which
we interpret as a negative feature of the East Asian research and innovation system for OPV.

Figure 16 — Level of International Cooperation
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The most valuable aspect of EU projects is Access to top European researchers by East Asia
(26.9%) and Northern America (15.8%). For European OPV researchers, financial support is the
most important reason, followed by access to top European researchers.

Figure 17— Most valuable aspects of EU projects
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Cooperation outside Europe follows similar trend for all regions. However, Cooperation with
Europe is low for researchers in East Asia (65.4%)

Figure 18 - Cooperation inside Europe (left); Cooperation outside Europe (right)
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Policy coordination between the regional and national level tends to be weak in all three world
regions. In East Asia (30.8%) there is a fair amount of policy coordination. East Asia and
Northern America appear to have more top-down arrangements in policy than Western Europe.

Figure 19- Policy Coordination between regional and national level
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To examine the issue of policy coordination further, we asked respondents to express their
agreement with the statement that “Policy support is too fragmented over programmes, funders
and levels of government”. The majority of the respondents consider policy to be fragmented.
Policy fragmentation appears to be higher in Northern America (with 47.8% fully agreeing) and
East Asia (with 57.7% partially agreeing) than in Europe.

Figure 20— Answers to statement that “policy support is too fragmented”
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Given that the aim of OPV research is to produce and commercialize innovations, we analysed
commercialization aspects of support programmes.

Figure 21- How important is commercialization of OPV in Support Programmes?
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Commercialization is an important and hoped-for outcome for the majority of the respondents
across the world. ~25% of the programmes have design features to promote commercialization.
In Northern America, it is a highly “hoped-for outcome” (mentioned by 57.9% of the OPV
researchers), which suggests that the North American research is more oriented towards
commercialization. Curiously, commercialization is not very important for funding decisions in
the US. In Northern America, only 15.8% of the OPV programmes have design features to
promote commercialization (compared to 26.9% in East Asia and 21.5% in Europe).

4.4. Commercialization aspects

Barriers to commercialization with respect to the field of research reveal presence of technical
and economic barriers. The results indicate that all four areas of OPV research (polymer-based,
small-molecule-based, nanoparticles-based and hybrid organic/inorganic) suffer from technical
and economic barriers. Technical and economic barriers are interrelated and further research is
needed to investigate the precise nature of such barriers, which is why we don’t comment on the
differences across world regions.

Table 3— Barriers to Commercialization

Barriers to Polymer-based Small molecule based Nanoparticles based Hybrid
Commercialization organic/inorganic
OPV OPV OPV
OPV

Technical | Economic | Technical Economic | Technical Economic | Technical Economic

East Asia 84,0% 40,0% 82,4% 47,1% 100,0% 40,0% 90,9% 45,5%
Northern America 88,9% 50,0% 100,0% 45,5% 100,0% 16,7% 100,0% 60,0%
Western Europe 85,0% 25,0% 77,8% 27,8% 60,0% 40,0% 83,3% 16,7%
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Total 85,7% 38,1% 84,8% 39,1% 87,5% 31,2% 89,3% 35,7%

Commercialization expectations of own research are typically medium term (the period 2016-
2025). Short-term expectations are shared by East Asia and Western Europe, (~22-23%), while

medium term expectations are similar in East Asia and Northern America (~31-34%)

Table 4- Does your own Research have commercial value?

Does Your My research Already has I expect I expect I do not expect Don’t
Own does not have | commercial commercial commercialization commercialization know
Research direct value value in next | between 2016 - 2025 before 2025

Have . commercial 4 years

Commercial

Value? value

East Asia 19,2% 7,7% 23,1% 34,6% 3,8% 11,5%
Northern 26,3% 15,8% 10,5% 31,6% 0.0% 15,8%
America

Western 40,7% 3,7% 22,2% 18,5% 3,7% 11,1%
Europe

The majority of the research teams (58.9%) obtained a patent. Research teams in East Asia
(73.1%) are slightly more active than other regions in patenting. Research teams in Northern

America (63.2%) are the least active in patenting in the comparison group.

Figure 22- Obtained Patent (%) (Left); Regional Breakdown (%) (Right)
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A minority of the research teams (31.8%) licensed their research findings. Research teams in East
Asia (53.8%) are more active than other regions in licensing. Research teams in Western Europe
(66.7%) is the least active in licensing in the comparison group
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Figure 23- Licensing Research Findings (%) (Left); Regional Breakdown (%0) (Right)
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The majority of research teams (81.3%) have discoveries that are not patented. Apparently, the
majority of the discoveries are not patented. 94.7% of the research teams in Northern America
have discoveries that are not patented.
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Figure 24- Discoveries not patented (%) (Left); Regional Breakdown (%) (Right)
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High cost of patenting is the most important reason for research teams to be able to not patent
their discoveries (38.3%). High costs of patenting are quoted more frequently by research teams
in Northern America (47.4%) and Western Europe (40.7%) than by researchers in East Asia

Figure 25- Reasons for not patenting (%) (Left); Regional Breakdown (%0) (Right)
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New companies (Spin-offs) to commercialize a research finding are mostly seen in Northern
America (84.2%) and Western Europe (60.7%).

Figure 26— OPV Research Spin-offs (%0)

90%

84.2%

Eastern Asia Northern America Western Europe Total

ENoidea WMNo mYes
USA is seen to be the most successful in commercializing OPV inventions (31.8%) Germany

(26.2%) and South Korea (5.6%) are also mentioned as countries that stand a good chance at
commercialization.

Figure 27— Likely to be most successful country in commercialization of OPV inventions
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Leading Edge Research (LER) (62.6%), National Government Support (NGS) (51.4%),
Commercially Driven Research (CDR) (46.7%) are seen as the top 3 factors of success for
commercialization. Awvailability of Venture Capital (AVC) is mentioned by 36.4% of the
respondents as a factor responsible for success in commercialization. In East Asia Availability of
Venture Capital (AVC) as a factor for success in commercialization is mentioned by only 7.7%,
compared to 57.9% in the Northern America and 53.6% in Western Europe. The difference
between the scores for Availability of Venture Capital in Northern American and Western Europe
is relatively small.

e Northern America: LER (78.9%), NGS (57.9%), AVC (57.9%)
e East Asia: LER (73.1%), NGS (50%), CDR (46.2%)
e Western Europe: LER (60.7%), AVC (53.6%), CDR (46.4%)

Figure 28 — Success factors for Commercialization
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Commercialization prospects in Europe are perceived just as good as the best countries outside
Europe (by ~63% of the respondents). Commercialization prospects in China are viewed as good
too (but below those of Europe).

Figure 29- Possibilities for commercialization Europe (Left); China (Right)
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The most targeted markets are of Europe (43.0%) and of USA (39.3%). Northern America and
Western Europe initially target their own markets and target more or less equally (26-32%) the
global markets, Researchers in East Asia target first European (42.3%) and then markets in the
USA (34.6%).
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Figure 30- Which markets are targeted for OPV Applications?
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Portable electronic appliances (app. one third referring to mobile communication appliances)
come out as the most important area for first market applications. In Western Europe, the
Building Environment is considered an important area for first application as well.

Figure 31— Expectation on the First Market Applications (%)
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We also asked respondents to score the system of knowledge creation and knowledge
dissemination for OPV in their country, on a scale of 0-10 (10 being the maximum score). The
scores for North America are the highest: 7.32 for the system of knowledge creation and 7.47 for
the system of knowledge diffusion. The scores for East Asia are the lowest.

Figure 32 — System Scores of Knowledge Creation and Knowledge Dissemination
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5. Evaluating the cognitive-institutional and political economy element

In this paper we examined the organization of research, innovation and governance for OPV in
different world regions. Analyses are based on the answers of 73 OPV researchers from the
regions of Northern America, Western Europe and East Asia and news articles on OPV in Lexis
Nexis Academic. We observed many similarities but also some striking differences. One striking
difference is that 73% of the respondents in East Asia indicated that the OPV research agenda is
too much determined by government/political missions, compared to 39.2% in Western Europe
and 26.3% in Northern America. In the PRC of East Asia, under “5-Year Plan” issued by the
federal government, the Ministry of Science and Technology (MOST) has three programmes
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(National High-tech R&D Programme 863, National Basic Research Programme 973, Key
Technologies R&D Programme) to support PV R&D in research institutions and firms. In the
US, there is less programming. Funding of OPV research occurs typically through the academic
merit system. A good part of the research in the US on renewable energy occurs in the National
Renewable Energy Laboratory (NREL), being the “primary national laboratory for renewable
energy and energy efficiency research and development” of the Department of Energy, which is
granted with the ““mission to develop renewable energy and energy efficiency technologies and
practices, advances related science and engineering, and transfers knowledge and innovations to
address the nation's energy and environmental goals’’*. NREL, Sandia National Laboratories,
university and private-industry experts being participants, the U.S. Department of Energy,
published a draft report on Organic Photovoltaics roadmap in 2007. In Europe, research and
innovation policy is a matter of the nation states. At the EU level, joint research centres (JRC)
have been created to offer strategic intelligence to policy makers about research and innovation
issues. These centres work in close cooperation with Directorates-General of the European
Commission in addressing key societal challenges.. The Institute of Energy and Transport is the
JRC in the area of energy and transport is tasked with the mission ’to provide support to
European Union policies and technology innovation to ensure sustainable, safe, secure and
efficient energy production, distribution and use and to foster sustainable and efficient transport
in Europe." Western Europe has a more tiered structure of OPV funding than the U.S. of
Northern America and the PRC of East Asia, with a more important role for regions, while East
Asia and Northern America appear to have more top-down arrangements in policy than Western
Europe (see Figure 12 to Figure 15 in Section 4).

When we further analyse the result of our survey, we see more fundamental and different
alignments in the organization of research and innovation in East Asia. In East Asia, policy
support is considered to be spread out over too many technologies (80.7%) and the portfolio of
support is considered to be too broad (63.7%). It is also believed that the OPV research agenda is
too much determined by science (80.7%) and is excessively conditioned by short-term industrial
needs at 61.5% level. In Western Europe, respondents indicate that the OPV research agenda are
not too much determined by science (64.43%) that the broadness of OPV research portfolio is
rather balanced (42.8%), and it is not excessively conditioned by short-term industrial needs.
42.9% consider the research to be spread out over too many technologies, with 32.1% disagreeing
with such a statement (25% do not have an opinion on this issue). In Western Europe, 42.9% the
percentage of OPV researchers find that the research agenda is too much determined by
government/political missions, which is still a high percentage but one that is considerably below
the percentage of OPV researchers in East Asia who think so (83%). In Western Europe, 3.7% of
the respondents in Western Europe claim their inventions to have commercial value, which is
lower than the US, where 15.5% of the respondents in Northern America claim that their research

* http://www1.eere.energy.gov/solar/sunshot/pv_organic.html
> http://iet.jrc.ec.europa.eu/our-mission
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has commercial value already at this moment (end of 2013). 45.8% of the OPV researches in
Northern America think that OPV is too much determined by science, compared to 28.5% in
Europe. Another difference with Europe is that 63.1% of the respondents in Northern America
consider that policy support is being spread out over too many technologies (in Europe 42. 9% of
the respondents think so).

Levels of public funding in East Asia are increasing. For the last 5 years, 34.6% of the
respondents indicate that the level of public funding is increased between 5-25%. 15.4% of the
respondents reported that the public funding levels even increased significantly. Such significant
increases are recorded by only 10.5% of the respondents in Northern America and only 7.1% in
Western Europe. We have no information however on absolute levels of OPV funding.

OPV spin-off companies are only reported by 15.4% of the respondents in East Asia, against
84.2% in Northern America and 60.7% in Western Europe. East Asia could benefit a great deal
from cooperation with Western Europe. There are two reasons for this: The first one is that the
vast majority of the respondents (80%) consider European researchers are at the leading edge in
OPV Research. The second one is that East Asia already reports cooperation outside Europe at
63% level and a lack of cooperation in Europe at 65.4% level. For them, access to top European
researchers is the most important reason for participating in EU-funded projects.

In terms of targeted markets, 42.3% of the research teams in East Asia targets initially European
markets and 34.6% of them the USA market, while Northern America and Western Europe
initially target their own markets 63.2% and 64.3%, respectively. What are these OPV products?
In our survey, respondents indicate that the first market application of OPV will most likely be in
the portable electronic appliances (phone chargers/batteries, portable communication electronics
etc.). One possible strategy for market success is the combination of OPV with other
technologies. For instance, University of California, Los Angeles (UCLA) from USA and
LG/Samsung opts for a dual technology approach: "Polarizing organic photovoltaics (ZOPV) is
a concept for harvesting energy from Liquid crystal display screens, developed by engineers from
UCLA / USA. This concept enables devices to utilize external light and the LCD screen's
backlight using photovoltaic polarizers. Photovoltaic polarizers convert this light into electricity
which can be used to power the device. This concept also provides multifunctional capability to
devices with LCD screens as they act as photovoltaic devices and also as polarizers 80% to 90%
of the total energy utilized by any device with an LCD screen is used up by the backlight
illumination. As polarizing organic photovoltaics can recycle up to 75% of wasted light energy,
the efficiency of the device is increase.” ® LG and Samsung already announced flexible products
that benefit from organic light emitting diodes (OLED) according to the report of NanoMarkets

® Kumar, Ankit; Zhu, Rui; Yang, Yang (9 August 2011). Polarizing Organic Photovoltaics (1). John Wiley & Sons,
Inc. p. 1. doi:10.1002/adma.201101514.; Chin, Matthew; Wong Kromhout, Wileen. "Phone losing charge?
Technology created by UCLA engineers allows LCDs to recycle energy"”. Los Angeles: University of California, Los
Angeles. Chin, Matthew. "Phone losing charge? Technology created by UCLA engineers allows LCDs to recycle
energy". engineer.ucla.edu.
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in 2012 and the report adds that ““...the big jump between 2015 and 2020 is attributable largely to
the takeoff of the OLED lighting sector, as well as to growth in the underlying OPV and DSC PV
markets, both of which will add considerably to the addressable market for flexible glass
encapsulation.”’

In Western Europe, the building environment is reported by 42.9% as an area of first market
application, a figure which is considerably above the percentages for East Asia and Northern
America of 26.9% and 15.8% respectively. The high score for Western Europe may be due to its
commitment to energy saving and renewable energy, which appears stronger than that in
Northern America and East Asia.® Market expectations in the domain of transport are low, none
of the respondents from Northern America and East Asia mentioned transport. Only respondents
in Western Europe (3.6%) reported automotive sector as a sector for where transportation is also
subject to environmentally-friendly official targets EU-wide. The EU can provide a diversifiable
application/market-pull environment for researchers in Northern America and East Asia
compared to their own systems, in part due to the regulatory requirements and greater attention to
sustainability.

6. Concluding Remarks

OPV research, innovation and governance in Northern America, Western Europe and East Asia
reflect their political economies: Northern America’s market and finance orientation, liberal
views, Western Europe’s attention to societal benefits in its research and innovation system, and
East Asia’s neo-developmental state political economy, with its orientation towards international
trade and export based on technological imitation and adaptation.

The results suggest that OPV as a field of technology could benefit from the following types of
co-operation: scientific research policy co-ordination at policy-makers level; co-funding the OPV
research under EU-level programmes; co-operation at researcher level; co-licensing and co-
patenting of research findings; co-investments and co-commercialization at global but locally
customized ways. Funding levels in East Asia increased in the field of OPV and remained
constant while in Western Europe they fall. Opening up Chinese OPV research programmes
would strengthen OPV research in China globally. The benefits of the above would be scientific
learning for China, (venture capital) funding for Europe and a programmatic structure for OPV
research in Northern America, helping OPV research groups to interact with other groups and
actors, each of which have different competences and resources in their social networks.
Actually, some of what we propose is already happening. Examples are the Danish-Chinese

’ NanoMarkets (2012), Flexible Glass Markets, 2013 and Beyond, http://nanomarkets.net/Downloads/ES/FlexglassES.pdf

8 An example of this commitment is Directive 2010/31/EU (EPBD recast) of which Article 9 requires that “Member States shall
ensure that by 31 December 2020 all new buildings are nearly zero-energy buildings. http://www.epbd-ca.eu/themes/nearly-zero-
energy
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Center for Organic-based photovoltaic cells with morphology control®, and Solar Press UK Ltd.
founded in 2009, a joint venture between the Carbon Trust and C-Change. The Carbon Trust
operates globally through offices in London, Beijing and New York, and particularly active in the
UK, South Korea, China, and the USA™. This illustrates the relevance of our analysis, which
could be applied to other fields of emerging technologies.

Limitations of the analysis are the reliance on researchers and research managers as the source of
information and the neglect of varieties of capitalism and political economy aspects within the
world regions. A bigger sample, a rerun of the survey in a few years of time, and the use of
interviews with funders and researchers would help us to probe the issues of investigation deeper
than we have been able to do. At the same time we feel that the results have value, and that our
approach could be developed into a practical tool for advice on international research and
innovation cooperation and national reforms in research and innovation governance (in
cooperation with innovation policy makers), and a scientific tool for political economy analysis
(by probing deeper into the issue of the interplay between interests and ideas).
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APPENDIX - Basic Information: Profiles of Respondents: In 6 weeks, out of 142 responses received, 107 responses

were valid (average overall response rate 10%). Number of Publications is derived from Web of Science query
“Organic Photovoltaics” from 1988 to 2013 January 1. We did not get responses from Austria and Netherlands as
important countries even after sending three reminders. However, we received relatively higher percentages of
responses than of percentages of publications from Germany and Belgium.

Figure Appendix 1- % in Publications in OPV vs. % in Responses in OPV Survey

M 9% in Publications M % in Responses

Roles in Research: Presence of Multiple Roles

Occupational distribution is seemingly balanced for 107 responses. 29.9% of the respondents (n: 32) are
researchers in the field of OPV, 36.4% is project leader (n: 39). 33.6% is both researcher and project leader (n: 36).
70.1% of the respondents (n: 75) are researchers or both a project leader and a researcher. 63.6% of the
respondents (n: 68) are project leaders or both a project leader and a researcher. 66.4% of the respondents (n: 71)
declared a single role being either project leader or researcher, while 33.6% (n: 36) reported dual role being both
researcher and project leader.
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Table Appendix 1 - Roles in Research: Presence of Multiple Roles

Roles in Research/Geo East Asia Northern America Western Europe Total
As a project leader 7 4 6 17
9,6% 5,5% 8,2% 23,3%
As a researcher 8 4 16 28
11,0% 5,5% 21,9% 38,4%
As a researcher, As a project leader 11 11 6 28
15,1% 15,1% 8,2% 38,4%
Total 26 19 28 73
35,6% 26,0% 38,4% 100,0%

Inter- Organizational Occupations: Single Organizational Occupations
72.9% (n: 78) of the respondents work in a university, 23.4% in a government institute, 5.6% in a

research centre

and 3.7% a business company. Number of places where OPV research is conducted, 93.5% reported a single

organization where 6.5% reported two organizations. Among other combinations (a business
university (n: 1), a business company and a government institute (n: 1), 0.9% each) 4.7% work in a
government institute (n: 5), as the most observed combination.

company and a
university and a

Table Appendix 2 - Inter-Organizational Occupations in Research in Major World Regions

Inter- Organizational Occupations /Geo East Asia Northern America Western Europe Total
A university 15 18 19 52
20,5% 24,7% 26,0% 71,2%
A government institute 8 0 3 11
11,0% 0,0% 4,1% 15,1%
Research centre 0 0 5 5
0,0% 0,0% 6,8% 6,8%
A university, A government institute 2 0 1 3
2,7% 0,0% 1,4% 4,1%
A university, A business company 1 0 0 1
1,4% 0,0% 0,0% 1,4%
A business company, A government 0 1 0 1
institute 0,0% 1,4% 0,0% 1,4%
Total 26 19 28 73
35,6% 26,0% 38,4% 100,0%
Spatiality: Regional information of respondents, regions included in the major region analysis are given bold
Table Appendix 3 — Respondents’ Local/Regional Breakdown
Region n %
Belgium - Vlaams-Brabant Region 6 5,6
Germany - Saxony Region 5 4,7
USA - California Region; USA - Texas Region; Singapore - Singapore Central Region 4 3,7
Spain - Barcelona Region ; Japan - Kanto Region; Germany - Rhineland-Palatinate Region; Germany - NRW Region; 3 2,8
Germany - Baden-Wiirttemberg Region
USA - Colorado Region; UK - Yorkshire Region; Taiwan - Northwestern Taiwan Region; South Korea - Seoul Region; South 2 1,9
Korea - Hoseo Region; Japan - Chibu Region; Italy - Emilia-Romagna Region ; Germany - Niedersachsen Region; China -
Tianjin Region; China - Shanghai Region; China - Beijing Region; China - Anhui Region
USA - Tennessee Region; USA - Pennsylvania Region; USA - North Carolina Region ;USA - Massachusetts Region USA - 1 0,9
lowa Region; USA - lllinois Region UK - Wales Region; UK - South West England Region ;Turkey - Marmara Region Turkey
— Middle Anatolia Region ;Taiwan - Southwestern Taiwan Region; Taiwan - Northern Taiwan Region; Switzerland - Basel
Region; Sri Lanka - Central Province Region ; Spain - Madrid Region ; Russia - Nizhny Novgorod Region Russia - Moscow
Region ;Portugal - Lisbon Region; Lithuania - Lithuania Region; Japan - Chuagoku Region; Italy - Piedmont Region; Italy -
Lombardy Region ; Italy - Calabria Region; Israel - Negev Region; Israel - Haifa Region; Germany - Hessen Region; France -
Pays de la Loire Region; France - Midi Pyrénées Region; France - Aquitaine Region; Finland - Pirkanmaa Region; Ethiopia -
Addis Ababa Region; Denmark - Nordjylland Region; Cyprus - Limassol Region; China - Zhejiang Region; China - Jiangxi
Region; China - Jiangsu Region; China - Fujian Region; Canada - Quebec Region; Canada - Ontario Region; Canada -
Alberta Region; Brazil - Parana Region; Belgium - Limburg Region; Australia - Victoria Region; Australia - South Australia
Region ; Australia - Queensland Region
Total 107 100
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