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in renewable energy ventures with high regulatory exposure than other investors.
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1. Introduction

An extrapolation of current energy trends into the future is
not sustainable. A culmination of increasing concerns about cli-
mate change, the nuclear accident in Fukushima, and discussions
on energy security in a world with growing energy demand have
led to a call for increasing the share of renewable energy. Building
up a cleaner energy infrastructure requires significant investment.
UNEP [1] reports that total global investment in renewable energy
was $214 billion in 2013, which is a decrease of 14% compared to
2012. The main reasons for the decline in investment indicated in
this report are twofold: (1) a sharp decline in technology cost, mak-
ing investments in a given amount of renewable energy capacity
cheaper than before, but also (2) the instability in policy support for
renewable energy in some key markets in Europe and the United
States. While the former is a positive development, the latter raises
aserious concern with regard to achieving ambitious policy targets.
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The International Energy Agency estimates that $26 trillion need
to be invested in energy infrastructure by 2030 in the New Poli-
cies Scenario, and that this number increases to $36 trillion in the
450-Scenario, which has the goal of stabilizing the atmosphere at
below 2°C temperature change [2]. Thus, government policies to
promote renewable energy need to be designed in order to spur
the required levels of investment. The absence of such investment-
grade policies [3] leads not just to a lack of capital flowing into
renewable energy projects, but to continued allocation of capital
to conventional sources of energy.

At least two factors have been offered in the energy policy and
economics literature to explain the puzzling gap between renew-
able energy targets and actual levels of investment. First, recent
research has pointed to the importance of regulatory risk! [4-10]
- mirroring the UNEP findings [1]. While policy makers tend to
assume that political incentives create opportunities for renew-
able energy investors, those policies might actually be viewed as a
possible source of risk by investors, leading to disappointing levels
of capital flowing into the sector. Second, recent work inspired by
behavioural economics suggests that a purely rational risk-return

1 We define regulatory risk as “the risk that regulatory agencies will change policy
decisions” [4, p. 654]. In this paper, we use regulatory and policy risk as synonyms.
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perspective may fall short of explaining the observed investment
behaviour and how it is influenced by energy policy. Real-world
investor decision-making in the energy industry seems to be more
characterized by bounded rationality [11] leading to path depend-
ence and carbon lock-in [12].

Despite its importance, this bounded rationality view on the
role of energy policy and regulatory risk in renewable energy
investment is still an under-researched field. Our paper responds
to recent calls for more research in this area [13-15]. Focusing
on one particular type of investor, venture capitalists, we inves-
tigate a specific “behavioural” effect, namely whether investors’
general worldview influences their level of risk perception with
respect to regulatory risk, and thus negatively influences invest-
ment in renewable energy. Albeit venture capitalists typically do
not directly invest in power generation facilities, they provide
capital to technology start-ups, who in turn rely on a favourable
investment environment in the downstream sector to find demand
for their products [16]. Thus, venture capitalists are important gate-
keepers for new energy technology, which will then eventually
be applied in power generation projects, financed by e.g. institu-
tional investors and banks. Uncertainty related to policy support in
the asset finance sector also has an important indirect impact on
the sentiment in public markets, which provide growth capital to
renewable companies. Venture capitalists that typically exit invest-
ments through initial public offerings (IPOs) are thus also sensitive
to the overall investment climate in this financial sector. The focus
onventure capitalists therefore provides an interesting perspective
on energy policy from the upstream and innovation-focused side
of the financing continuum. Additionally, understanding venture
capitalists’ investment decision-making is particularly in demand,
as recent figures show that renewable energy investment in the
venture capital/private equity sector dropped by 46% from 2012 to
2013 to levels observed eight years ago [1].

With empirical evidence from choice experiments with 29 ven-
ture capitalists from the United States and Europe conducting
1064 experimental investment decisions, we address the follow-
ing research question: to what extent is the impact of regulatory
risk on the decision to invest in renewable energy moderated by
investors’ worldviews? Our results show that high exposure to
regulatory risk has a negative influence on investment decisions
in renewable energy. We further provide empirical evidence that
investors’ worldviews moderate the relationship between regula-
tory risk and the decision to invest in renewable energy. Investors
with an individualistic (“free-market”) worldview perceive risks
induced by high regulatory exposure more pronounced than other
investors.

2. Literature review

2.1. Policy makers versus investors — two perspectives on energy
policy

A general assumption behind the introduction of renewable
energy policies is that investors are more likely to invest in renew-
able energies in the presence of such policies than they would
be in their absence. For example, in the case of feed-in tariffs or
investment incentives, policies are designed to provide attractive
returns to renewable energy investors. Policy makers tend to pay
less attention to the other side of the equation, i.e. the implications
of regulatory risk on investments (cf. Fig. 1).

Investors, on the other hand, may have very different views on
energy policy. Rather than seeing renewable energy policies as a
source of opportunity — as assumed and intended by policy makers
- they might interpret them as a source of risk. This alternative view
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Fig. 1. A simple model of how policies influence renewable energy investment.
Adapted from Wiistenhagen and Menichetti [14].

of the policy-investment nexus has been presented as a possible
explanation for puzzling findings about renewable energy policy
effectiveness [10]. For example, it has been shown that countries
with seemingly similar policy frameworks had widely differing
outcomes in terms of the amount of new capacity installed [17], and
the “price of policy risk” [6] could be a central factor in explaining
observed differences.

Energy policy encompasses a rich toolbox of different instru-
ments. In addition to remuneration schemes such as feed-in tariffs
or investment subsidies (economic factors), energy policy frame-
works are also characterized by so-called non-economic factors
such as grid access, legal security and duration of administrative
processes [6,7]. Several studies have investigated the impact of eco-
nomic and non-economic policy aspects on investment decisions
by various types of investors [6-8,18,19]. Studies that investigate
the attractiveness of different policy schemes show that feed-in
tariffs are the most appealing financial support scheme from the
investors’ point of view [16]. Feed-in tariffs decrease the price
risk for electricity output and have thus emerged as one of the
most effective and most prominent energy policy instruments to
promote investments in renewable energies. However, if different
policy aspects are jointly investigated, studies show that for invest-
ment decisions the relative importance of non-economic policy
factors such as the administrative process duration or the risk of
negative policy changes (regulatory or policy risk) is higher than
the level of total remuneration and the type of policy scheme [6,7].

In this perspective, well-designed policies decrease (perceived)
regulatory risk in investment decisions, which in turn has a positive
influence on renewable energy project developers’ cost of capital
[20,21] as it lowers the risk premium [6]. The variations in the risk
level that different renewable energy policy frameworks imply are
an important indicator for investments — and as a consequence for
future installed capacity and policy effectiveness in the longer term
[14]. Thus, compared to the policy maker’s point of view on the
relation between renewable energy policies and investment, the
investor’s perspective actually seems to place a higher emphasis
on risk aspects, cancelling out some or all of the intended positive
effect of policies (cf. Fig. 2).

2.2. Venture capital investment in renewable energy

Avariety of investors is involved in financing renewable energy,
ranging from venture capitalists investing in early-stage technol-
ogy firms to project financiers engaging in the later stages of the
innovation cycle, i.e. deployment. While later stage investment

Model 2 (Basic Assumption of Investors)
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Fig.2. Analternative model of how policies influence renewable energy investment.
Adapted from Wiistenhagen and Menichetti [14].
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typically appears in larger quantities, venture capital has been
shown to be a crucial element of the commercialization process
of a range of innovative technologies [22,23], and has recently
gained prominence in clean energy. Since 2004, one fifth of invest-
ments in clean energy technology development has come from
venture capitalists [1]. Venture capital can be defined as “profes-
sional equity capital co-invested with the entrepreneur to fund
an early stage (seed, start-up) or expansion venture” [24]. Ven-
ture capitalists have developed specific skills and processes that
allow them to engage in the early stages of the innovation cycle
and manage risks that other investors (e.g. banks) tend to avoid. As
opposed to later stage investors, venture capitalists can typically
notrely on quantifiable financial data. To compensate for this infor-
mation asymmetry, venture-capital specific skills are in particular
to co-invest with the entrepreneur, to pursue a staged financing
approach, to syndicate deals, and to apply portfolio diversification
[35,57].

Despite critical comments about the adequacy of the ven-
ture capital model for the capital-intensive energy industry [25],
“cleantech”, including renewable energy and other technologies to
increase resource-efficiency, has recently become the third-most
important category of venture capital investing. On the one hand,
venture capitalists act as innovation agents and thus accomplish
a unique task in the diffusion process of renewable energies. On
the other hand, their approach to assess an investment opportu-
nity is in principle not different from what later stage investors
do: like other investors, venture capitalists weigh the risks and
return prospects of an investment opportunity when taking a deci-
sion to invest. Typical risks involved in venture financing decisions
include technology risk [26-31], people risk [26-29,31-33], mar-
ket adoption risk and regulatory risk [34]. While the importance of
regulatory risk varies across industries, it has been shown to be a
relevant factor in clean energy venture capital investing [16], and
also for later stage investors such as project developers [6,7] and
institutional investors [19].

Research on how venture capitalists perceive regulatory risk
and opportunity implied by renewable energy policies shows
mixed results. Some policies, such as feed-in tariff schemes that
effectively stimulate renewable energy demand, appear to be
viewed positively by venture capitalists [16]. However, some ven-
ture investors seem to have a reluctant view on regulatory exposure
as they find it “harder to manage or even outside their area of
influence” [34, p. 73].

2.3. The influence of worldviews on risk perception and
investment decisions

Research in different financial and non-financial contexts shows
that risk perception is moderated by personal attributes such as
feelings [36] and worldviews. Worldviews as a theoretical con-
cept go back to the Grid and Group Cultural Theory, which was
initially developed by Douglas [37]. The origins of the theory are
in anthropological studies: to provide a common framework for
comparison of social groups, Douglas suggests in her book Natural
Symbols the grid and group analysis. The group dimension meas-
ures the degree of cohesion among members of a social group, be
it a family, a football team or a cultural group. The grid dimension
measures the degree of regulation that governs behaviour of the
group members. A plethora of different names for the two dimen-
sions and the resulting worldviews has proliferated (for a review,
see [38]). Wildavsky [39] for example labels the dimensions with
two fundamental questions for human beings, the group dimen-
sion being “Who am I[?” and the grid dimension “How should I
behave?” Douglas [37] suggests that both dimensions are indepen-
dently from each other either low or high, leading to four different
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Fig. 3. The moderating influence of worldviews on renewable energy policy effec-
tiveness.

worldviews, defined as a person’s “orienting dispositions” [40] for
attitude formation “towards the world and its social organization”
[41,p.1430]. Acommonly used terminology is the one suggested by
Schwarz and Thompson [42] with the four worldviews fatalist, hier-
archist, egalitarian and individualist. Empirical research building
on cultural theory tends to exclude fatalists, as their deterministic
worldview usually prevents them from actively engaging in soci-
etal debate (for areview, see [43, p. 5740]). In the context of energy
and climate-related social science research, the duality between
egalitarian and individualistic worldviews has attracted particular
attention.

Astudy by West et al. [43] examines the influence of worldviews
on the perception of renewable energies and renewable energy
policies. In six focus group discussions with UK residents, the
authors find clear evidence that discussants with an individualistic
worldview have very critical views on government intervention in
the energy context.

The individualistic worldview relates to a preference for a free-
market society, where “the autonomy of individuals and their
resulting freedom to bid and bargain with each other” dominates
[42, p. 6]. Lewandowsky et al. [44] find that subscribing to an indi-
vidualistic worldview and endorsement of free-market economics
is widespread among people who reject climate science.

Building upon these insights from literature and previous
empirical research we investigate whether venture capitalists’
individualistic (or “free-market”) worldviews influence their per-
ception of regulatory risk, and consequently their decision to invest
in renewable energy firms (cf. Fig. 3).

We test the following hypothesis: the relationship between
renewable energy policy and likelihood to invest is moderated by
investors’ worldviews, in that venture capitalists with an individ-
ualistic “free-market” worldview perceive this risk as more severe
thaninvestors that do not have strongly individualistic worldviews.
Venture capitalists with individualistic worldviews are therefore
more likely to avoid investment opportunities characterized by a
high level of regulatory risk.

3. Methodological approach

3.1. Choice experiments and adaptive choice-based conjoint
analysis

In order to investigate the influence of regulatory exposure
on investor decision-making, we conducted choice experiments
with venture capitalists. Choice experiments (typically in form
of conjoint analysis) are widely used in marketing research to
assess the relative importance of different attributes for consumer
decision-making [61,62]. In recent years, choice experiments and
conjoint analysis have spread from their origin in marketing to a
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Table 1
Sample choice task from web-based survey.

Out of these three investment opportunities in the clean energy industry, which one is the best option that you would investigate further?

Technological maturity Works in laboratory
Founder experience Previous startup founder
Regulatory exposure Low
Return potential 10x in 5 years

O

Working prototype Finished product
Previous executive experience Graduate student
High Very high

5x in 5 years 20x in 5 years

O O

wide range of research fields such as entrepreneurship [63], envi-
ronmental economics [45-49,64-70], transportation economics
[71-73], energy efficiency research [74-76] and, most recently,
renewable energy investment decision-making [6,7,59]. Typically,
respondents are asked to choose among different alternatives (e.g.
products, or in our case, investment opportunities) described along
a limited number of attributes. Levels of the attributes vary across
the presented alternatives. Choice models assume that the decision
maker maximizes utility, and that the utility of any given alterna-
tive is the sum of the part-worth utilities of the different attribute
levels [50].

We used a specific conjoint method called Adaptive Choice-
Based Conjoint (ACBC) by Sawtooth Software to design the choice
experiment in a web-based format. ACBC collects preference data
in an interactive mode and through three different sections, which
increases the information gathered per respondent. In the first
section of the interviewing process (the “build your own” or
BYO section) the respondents can compose their most preferred
investment opportunity by choosing out of a list of previously
defined levels for each of the attributes included in the conjoint
design. In the second section (the “screening section”) the software
generates a series of hypothetical investment opportunities by
randomly combining the predefined attribute levels. Respondents
have to indicate for each of the presented investment opportunities
whether they would invest or not. All selected investment oppor-
tunities then enter the third section of the interviewing process
(the “choice tournament”). In this last step, the investment options
compete against each other in a series of choice tasks until the most
preferred alternative is identified. In each choice task, the respon-
dent needs to choose one out of a group of three investment options
[51,52].

3.2. Experimental design

We applied a symmetric conjoint design with six attributes and
fourlevels per attribute. For a complete list of the attributes and lev-
elsincluded in the conjoint design, see Table 3. In order to make the
conjoint experiment as realistic as possible, we included the most
important factors influencing venture capital investment decisions
[29,30].

One of the attributes was used to operationalize our focal vari-
able, the influence of energy policy on investment decision-making.
This attribute, representing a firm’s degree of regulatory exposure,
had four levels ranging from “very low” to “very high”. To ensure
that all respondents interpret the attributes and levels in a simi-
lar way, we added short mouse-over descriptions of each attribute.
In this case, the attribute was described as “presence and extent
of regulatory risk”. A pre-test with six students and twenty pro-
fessional venture capitalists confirmed the relevance of the chosen
attributes and levels.

All investment options that were presented to the respondents
were deals in the clean energy domain. Table 1 shows a sample
choice task from the ACBC experiment (choice tournament sec-
tion).

Table 2
Individualistic worldview statements, 5-point Likert scale (1=totally agree,
5 =totally disagree).

No. Statement

1 Private enterprise is the best way to solve our
country’s economic problems.

2 If there is no clear need for government, let them stay
out of the way.

3 We would never invest in a firm that relies on

government subsidies.

3.3. Worldview measures

In order to measure how strongly the venture capitalists adhere
to an individualistic worldview, we used a set of three statements
(cf. Table 2). Statement 1 is taken from the European Social Sur-
vey (ESS). Statements 2 and 3 are formulated based on quotes
from in-depth interviews with 23 venture capitalists by Wiisten-
hagen and Teppo [34]. Whereas statement 2 assesses the general
view on the role of government, statement 3 specifically meas-
ures the investors’ attitude towards government subsidies. Our
scale is similar to the four-items scale by Cherry et al. [53] for
measurement of individualism, but we used a more VC-specific
wording. Similar items have also been used by Lewandowsky et al.
[44] based on Heath and Gifford [77]. Answers were given on a
5-point Likert scale with values ranging from 1 (totally agree) to
5 (totally disagree) in order to capture the respondents’ agree-
ment/disagreement with the statements. Respondents who agree
with the statements in Table 2 are perceived to have a more individ-
ualistic “free-market”-oriented worldview than respondents who
disagree with the statements.

3.4. Data collection and sample

Invitations to participate in the survey were sent out in a mass
e-mailing to venture capitalists included in the Thomson ONE Pri-
vate Equity (formerly VentureXpert) database in March 2010. In
total, 176 venture capitalists took part in our survey. The sam-
ple was cleaned in several steps for incomplete responses and
double entries (44 respondents), respondents from outside of the
United States and Europe (16 respondents), and corporate ven-
ture capitalists (30 respondents), leading to an extended sample
of 86 respondents.? For the analysis in this paper, we report on the
choices of those 29 out of the 86 respondents in our extended sam-
ple who selected regulatory risk as one of the four most important
attributes in the conjoint experiment. The other 57 respondents
made use of the option offered by ACBC to exclude attributes
that they perceive to be of lower relevance for their investment
decision.> While this implies that we cannot generalize from our

2 More details on the extended sample can be found in Wuebker et al. [59].

3 The Adaptive Choice Based Conjoint (ACBC) survey allowed respondents to
select four out of six attributes for the conjoint interviewing procedure that they
felt are of most importance for the decision to invest in a deal. This feature was
applied in order to decrease the complexity of the choice tasks. For more details see
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final sample to the importance of regulatory risk in the entire
population of venture capitalists, it also means that we capture
information from those investors who actually take this attribute
into account, and we eliminate the noise from other respondents
who might just artificially react to the attribute had we included
it in the experimental design for the extended sample. Focusing
on the subsample also leads to valid results because our research
question does not focus on the overall importance of regulatory
risk, but on the moderating effects of worldviews. Finally, we care-
fully checked for differences in sample characteristics and answers
to the worldview statements between the final sample of N=29
and those respondents who did not select regulatory exposure as
a conjoint attribute and did not find any significant results (cf.
Appendix).

About 55% of the respondents in our final sample are based in
Europe, 45%in the United States. The average respondent works in a
venture capital firm that has about 22 employees, has been in busi-
ness for 11 years, manages 3.5 funds and invests on average $7.15
million per deal. For detailed characteristics of the respondents in
our sample please refer to Appendix.

4. Results
4.1. Part-worth utilities of regulatory exposure

Each respondent in our sample (N=29) had to accomplish on
average 36.7 choice tasks (includes BYO, screening and choice
tournament),* which results in a data set of 1064 experimen-
tal investment decisions. Most of the 29 venture capitalists who
chose regulatory exposure as one out of six attributes in the con-
joint experiment, also chose the attributes founder experience (28
respondents), technological maturity (18 respondents) and return
potential (28 respondents). The attributes deal source and lead
investor were chosen by 4, respectively 9 venture capitalists only.
Table 3 displays the average part-worth utilities and standard devi-
ations per attribute level as a result from the hierarchical Bayes
estimation procedure [54,55]. Using the hierarchical Bayes estima-
tion procedure ensures robust coefficient estimates even in case of
scarce information such as in the case of the attributes deal source
and lead investor.

The average part-worth utilities indicate the effect of a particu-
lar attribute level on the overall utility of the average respondent,
i.e. the impact on the hypothetical investment decision. This effect
can be positive or negative. One needs to bear in mind that part-
worth utilities are usually interval data and scaled to an arbitrary
constant, thus it is not possible to directly compare utility values
of attribute levels across attributes. The utilities in the table are
effects-coded zero-centred differentials and sum up to zero within
attributes [52].

The results of the conjoint analysis in Table 3 indicate a linear
relationship between the attribute levels and part-worth utilities
for all attributes, i.e. with increasing risk (e.g. technological risk
measured by technological maturity) or return potential the part-
worth utilities decrease or increase, respectively. In general, this
also holds true for the attribute regulatory exposure, so that the
likelihood to invest in renewable energy deals decreases with an
increase in regulatory exposure. However, this effect is stronger for

Sawtooth [60] or http://www.sawtoothsoftware.com/help/issues/ssiweb/online_
help/index.html?customized_constructed_attri.htm.

4 The exact number of choice tasks per respondent differs due to the adaptive
nature of the ACBC interviewing procedure; for more information, please refer to
the “Choice experiments and adaptive choice-based conjoint analysis” section of
this paper.

Table 3

Average part-worth utilities and standard deviations per attribute level.
Attributes and levels Average part-worth Standard

utility deviation

Regulatory exposure
Low 65.54 36.11
Very low 64.22 47.33
High -35.26 40.97
Very high -94.49 46.62
Return potential
20x in 5 years 53.87 34.83
15x in 5 years 25.09 14.33
10x in 5 years -10.08 19.44
5x in 5 years —68.88 34.19
Technological maturity
In production with customers 54.15 64.11
Finished product 12.45 28.12
Working prototype -19.76 33.89
Works in laboratory —46.84 49.14
Founder experience
Previous startup founder 50.73 46.35
Previous startup experience 35.35 29.12
Previous executive experience 11.28 40.51
Graduate student -97.36 43.88
Lead investor
Draper Fisher Jurvetson 4.03 15.04
Kleiner Perkins 3.19 14.87
Insight Capital Partners —-2.66 9.25
Khosla Ventures —4.56 12.81
Deal source
Syndicate partner 3.32 10.15
Personal network 2.82 8.59
Met at venture fair -2.59 6.90
E-mail business plan -3.56 9.33

high levels of regulatory exposure, whereas the average respondent
appears to be almost indifferent between low and very low levels
of regulatory exposure.

4.2. The moderating effect of worldviews

In order to test whether the investors’ individualistic world-
views moderate the relationship of regulatory risk and the
willingness to invest in renewable energy firms we first calculated
the average rating of the three worldview statements in Table 2 per
respondent. In a next step we built two distinct groups of respon-
dents, where the first group (“High Individualistic Worldview”) on
average strongly agreed with all of the three statements (average
ratings up to 2.0 from a 5-point Likert scale ranging from 1 = totally
agree to 5 =totally disagree) and respondents in the second group
were indifferent or disagreed with the statements on average indi-
cating a low individualistic worldview.

Fig. 4 shows the average part-worth utilities per level of regula-
tory exposure for each of the groups. The difference in part-worth
utilities per attribute level shows that the group with a high indi-
vidualistic worldview is significantly more sensitive to regulatory
exposure than respondents with a low individualistic worldview.
The detailed results further reveal that the group with a low indi-
vidualistic worldview differentiates less between low levels of
regulatory exposure (reversal in the part-worth utilities), which
also indicates their willingness to accept some level of regulatory
risk. Thus, our results provide evidence that worldviews influence
venture capitalists’ risk perception related to the exposure of a
renewable energy firm to energy policy and support our hypoth-
esis: investors with a less individualistic and thus more positive
general attitude towards government intervention in markets per-
ceive higher levels of regulatory exposure as less risky and are more
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Fig.4. Average part-worth utilities per level of regulatory exposure and worldview
groups. Note: Level of significance indicated for each of the attribute levels relates
to the difference in average part-worth utilities between the two groups (t-test,
two-sided). {p<0.10; *p <0.05; **p<0.01.

likely to invest in such renewable energy deals than investors with
an individualistic “free-market” attitude.

5. Limitations and further research

Our study is an innovative contribution to the emerging research
stream on energy policy and renewable energy investment, as it is
based on a unique dataset with real investors in a sophisticated
experimental setting. Our novel approach combines regulatory
risk perception, worldviews and investment decision, and provides
new and important insights on the impact of energy policies. How-
ever, as any early exploration into an emerging field, our research is
characterized by a number of limitations that can provide promis-
ing starting points for further research.

First, our results are based on 1064 experimental investment
decisions conducted by a final sample of 29 venture capitalists out
of a larger group of 86 venture capitalists participating in our over-
all survey. The reduction in sample size was necessary because this
paper has focused on one particular factor in the decision-making
process, regulatory exposure, which several of the surveyed ven-
ture capitalists deemed not to be among the top four factors they
consider when making an investment. We carefully checked for
differences between the final sample and the extended sample,
and we are therefore confident about the direction of the observed
effects, but there are limits to how far we can generalize our find-
ings to the entire venture capital population. Future research using
larger samples would be helpful in confirming our findings.

Second, venture capitalists are only a specific subset of the
energy investment community [14,78]. While they have been
shown to be important agents in the financing of innovation, the
magnitude of capital flows in other parts of the industry is more
significant. Future research should therefore shed light on other
investor types, notably corporate investors, pension funds, banks
and insurance companies, in order to investigate to what extent
venture capitalists’ worldviews and perceptions of regulatory risk
are indicative of later stage investors in renewable energy.

Third, we investigated venture capitalists’ worldviews by sur-
veying their preference for private enterprise over government
intervention, using a simplified scale and focusing on individu-
alistic (“free-market”) worldviews. Further research could focus
on other worldviews and apply established scales to confirm the
effects we observed. For example, the scale developed by Dake
and Thompson [40,56] for orienting dispositions, which is closely
linked to the Grid and Group Cultural Theory. We would caution,
however, that applying more comprehensive psychological scales
with time-constrained professional investors may pose significant

challenges in terms of data collection, resulting in either small sam-
ples and/or concerns about self-selection bias. Further research
that would develop robust but shorter scales would be particularly
valuable.

Fourth, while the use of conjoint analysis enjoys increasing pop-
ularity in a wide range of research fields, its application in the
context of investment decision-making is still a relatively recent
phenomenon. Further research could further validate our findings
by comparing stated and revealed preferences, possibly following
a case study approach focusing on investor reactions to materi-
alizations of policy risk, such as feed-in tariff changes in Spain
or the Czech Republic. A particular consideration is that we can
only measure the importance of attributes included in our con-
joint design. While we used an extensive literature review and
qualitative expert interviews to carve out attributes that matter
in venture capital decision-making, unobserved factors could influ-
ence the results of our analysis and should be investigated in further
research. These include, for example, effects of peer pressure or
herding behaviour among investors. Also, in an attempt to present
respondents a realistic choice task resembling a real investment
decision, we devoted only one of the attributes to regulatory risk.
This is a simplification in the light of the many shades of regulatory
risk, especially when it comes to later stage investment outside
of the venture capital area. Further research could include more
nuanced measures of regulatory risk, but the trade-off between
zooming in on this particular aspect of investment decision-making
and still keeping the choice situation as realistic as possible needs
to be carefully considered.

Fifth, we investigated the influence of worldviews on percep-
tions of regulatory risk in the context of investment in clean
energy sources such as solar and wind power. As has been shown
by Peters and Slovic [41], who found that people with an indi-
vidualistic worldview are more likely than egalitarians to accept
nuclear power, worldviews can also correlate with the perception
of technology risk. It would be interesting to combine these aspects
in further research on energy investment decision-making, in an
attempt to disentangle worldview-induced preferences for certain
renewable or non-renewable energy technologies and preferences
for certain energy policies. For example, it is interesting to note that
the UK government has recently framed what effectively looks like
a feed-in tariff for nuclear power as a “contract for differences”,
framing the policy in a way that appeals to an audience hold-
ing an individualistic worldview. Conversely, some of the policy
risk aversion expressed by investors scoring high on “free-market”
worldviews might spill over to technologies benefiting from feed-in
tariffs, such as solar photovoltaics.

Finally, our analysis provides broad support for the idea that
“behavioural” factors play a role in investor decision-making, but
we would encourage further research to elucidate exactly how and
where this plays out in the decision process. This would ultimately
contribute to the recent debate in the decision sciences about dual
process theories [79] or “thinking fast and slow” [58], painting a
nuanced picture of how analytical and intuitive components are
combined by real-world decision makers.

6. Conclusions

Achieving policy targets for the transition to renewable energy
will require substantial private investment. In the analysis pre-
sented in this paper, we confirm previous research that suggests
policy makers should pay particular attention to (perceived) regu-
latory risk, rather than just think about providing attractive returns
to investors. We empirically demonstrate that venture capital
investors exhibit policy risk aversion, in that they tend to avoid
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renewable energy investment opportunities if regulatory exposure
is perceived to be high. We also show that investors are comfort-
able with taking some policy risk, in that there is little difference
between their preference between low and very low levels of reg-
ulatory exposure. Finally, we highlight that not all investors are
equal, and that worldviews play an important moderating role
beyond purely “rational” considerations of risk and return. The
aversion to policy risk is more pronounced among investors who
hold strong individualistic worldviews and thus prefer “free mar-
kets” over government intervention.

Our findings have important implications for energy policy.
When choosing between various policy instruments to achieve
renewable energy targets, policy makers should aim at lowering
perceived risk for investors. Furthermore, our findings about the
influence of behavioural factors such as worldviews suggest that
reducing “objective” levels of risk may be a necessary but not suffi-
cient condition for investor acceptance of policies. Perhaps equally
important is that these policies are framed in a way that is con-
sistent with the basic worldviews of key target segments in the
investment community. For example, policy-averse venture cap-
ital investors might be more likely to accept renewable energy

Table A.1
Descriptive statistics.

policies that are framed as “mobilizing private capital” rather than
as “government intervention”, and they may prefer “incentives”
over “subsidies”.
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Appendix.

See Table A.1.

Sample characteristics

For comparison (cf. Section 3.4)

Final sample (N=29)

Respondents who did not select

Test of difference (p-value Extended sample

attribute “regulatory risk” (N=57) of t-test or x2-test) (N=86)
N Mean SD N Mean SD Mean/%
Firm and fund information
Firm location 0.321
Europe 16 (55%) 25 (44%) 48%
United States 13 (45%) 32 (56%) 52%
Firm size (number of 29 21.86 32.63 57 16.05 19.70 0.307 18.01
employees)
Firm age (years) 29 11.03 7.83 57 13.63 8.47 0.172 12.76
Number of funds? 28 3.50 3.44 57 2.60 1.82 0.201 2.89
Deal size (in millions $) 29 7.15 12.80 57 7.88 12.90 0.806 7.63
Investor information
Investor age (years) 29 42.48 12.56 57 43.82 10.56 0.603 43.37
VC industry affiliation (years) 29 8.76 7.52 57 9.12 7.58 0.833 9.00
VC investment experience 29 7.00 6.93 57 7.65 7.06 0.686 7.43
(years)
Number of boards 29 7.28 7.29 57 8.16 10.56 0.688 7.86
Position in firm 0.127
Managing director 12 (41%) 16 (28%) 33%
General partner 5 (17%) 7 (12%) 14%
Partner 2 (7%) 15 (26%) 20%
Analyst 8 (28%) 10 (18%) 21%
Other 2 (7%) 9 (16%) 13%
Industry domain experience (years)®
Clean energy 17 6.12 7.47 28 4.46 4.65 0.364 5.09
Biotechnology 13 6.77 6.57 25 7.88 7.82 0.664 7.50
ICT 14 7.21 7.51 36 9.33 7.83 0.389 8.74
Consumer related 15 8.73 7.26 29 6.62 6.54 0.333 7.34
Conventional energy 8 10.63 8.12 11 6.91 6.01 0.266 8.47
Medical/health 18 5.61 5.77 33 7.45 7.72 0.380 6.80
Worldview statements
Private enterprise is the best 29 2.03 0.87 56 2.11 1.06 0.751 2.08
way to solve our country’s
economic problems
If there is no clear need for 29 2.69 1.31 56 2.82 1.44 0.682 2.78
government, let them stay
out of the way.
We would never invest in a 29 2.45 1.43 55 2.75 1.22 0.320 2.64

firm that relies on
government subsidies.

2 One respondent did not indicate the number of funds.

b Multiple answers possible.
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