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Economic costs are a central political obstacle to investing in climate change mitigation and adaptation mea-
sures. Several studies now demonstrate that as costs increase, voters are less likely to support green initiatives. In
this paper we argue that opposition to government green investments is conditional on the method of financing.
Notably, because public debt shifts the burden of investments into the future, it may face less public opposition
than broad based taxes that require an immediate sacrifice. To test this proposition, we fielded a preregistered
conjoint survey experiment on nationally representative samples in one highly indebted (Italy) and one fiscally
sound country (The Netherlands). We find debt financing increases voter support for green financing by up to 10
percentage points relative to broad-based taxes. However, we find carbon taxes and wealth taxes are most
preferred. These findings demonstrate that credit market tools, like green bonds and debt for climate swaps, are
likely politically efficient and not just economically efficient. Where investments are already financed with debt,
the findings suggest that political communication can limit a political backlash to green investments. Most
importantly, the findings show that the political opposition to paying for green investments can be circumvented.

1. Introduction

The transition towards a net-zero emissions economy in 2050 re-
quires mobilization of large (additional) investments in green infra-
structure. Due to their public goods nature, some of these investments
must be (co-)financed by governments (Meckling et al., 2022; Blanchard
et al., 2023; Pekanov and Schratzenstaller, 2023). Prominent examples
are investments and subsidies to construct offshore and onshore
windmill-parks (Tu et al., 2021), to create hydrogen production capac-
ity, to increase the capacity of electricity networks or to enlarge public
transport networks. According to recent estimations by international
organizations, additional public resources needed for green investments
are in the range of 0.5-4.5 percent of GDP cumulatively over the next
decade (IMF, 2021). Specifically for the EU, additional public

investments required to meet the climate goals within the EU Green Deal
are assessed between 0.5 and 1 percent of GDP annually during this
decade by Darvas and Wolff (2023) and between 1 and 1.8 percent of
GDP by Delgado-Téllez et al. (2022). As government expenditures are
financed through taxpayers’ money, an immediate question thus arises
as to whether or under what conditions voters will support the (co-)
financing of such investments.

In order to (co-)finance green investments and to maintain long-run
budgetary balance, governments can roughly choose between
decreasing other contemporary expenditures or raising contemporary
revenues, for example through higher taxes (Barro, 1974, 1979).1 Both
options are politically undesirable as some groups in society will be
affected by reduced expenditures while other groups will be affected by
the increased taxes. On top of this, green investments may have long-run

* Corresponding author. Institute of Security and Global Affairs, Faculty of Governance and Global Affairs, Leiden University, Turfmarkt 99, 2511DP, The Hague,

the Netherlands.
E-mail address: j.j.kantorowicz@fgga.leidenuniv.nl (J. Kantorowicz).

1 Governments can contribute to green investments in variety of ways. The most direct way is a subsidy or direct government spending financed by a simultaneous
increase in taxes, such that (co-)financing occurs via the government budget. However, government can also impose a regulation that indirectly improves the po-
tential of the green investment being financed. For example, by setting a norm that a designated share of electricity sold by electricity-traders is renewable, a market
for green certificates is created which raises the profitability of certain renewable energy infrastructure projects. Similarly, the cashflow of renewable energy
producers is improved when they are allowed to sell pollution permits under a cap-and-trade system for carbon emissions. All these forms of indirect financing
instruments are subsumed under the option raising contemporary revenues, or more specifically the carbon tax option to be discussed later. For a discussion of

alternative financing instruments, see, for example, Tu et al. (2021).
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benefits that are not fully appreciated by current voters, which may
make these voters more reluctant to accept the burden of green in-
vestments. In the short term, governments can escape this distributive
dilemma through borrowing (as seen during COVID-19). Although
borrowing will increase government interest expenses, it prevents the
temporary high expenditures for mitigation measures from being
perceived as too burdensome by the public in the short run, removing a
key obstacle to public support. In fact, creditworthy governments do
exactly this; they are more likely to finance new investments through
borrowing rather than new taxes. See, for example, the green bonds that
are part of the NextGenerationEU economic recovery package in
response to COVID-19 (European Commission, 2021).

In this paper, we study to what degree financing through public debt
increases support for green investments relative to other modes of
finance. Because choices about climate policies are multi-dimensional,
we run a conjoint experiment in which we ask respondents to indicate
their preferences among green investment policies characterized by (1)
the mode of financing measured by either government debt; an increase
in broad-based taxes (personal income tax or VAT); an increase in
narrow-based taxes with a clear additional policy goal (a carbon tax, or a
wealth tax); or a reduction of public spending in other domains, (2) the
size of the green investment, and (3) which other countries would also
undertake similar investments. To better understand the mechanisms
underlying the support for debt financing of green investments relative
to the other options, we examine how several relevant individual-level
characteristics of respondents relate to their preferences. We survey a
large sample of more than 3000 respondents from Italy and the
Netherlands. Such a choice of country case studies allows us to test if the
results can replicate in two quite different public debt contexts. We take
the Netherlands as the case of a relatively low indebted country with a
historically fiscally conservative public, and Italy as the case of a
comparatively high public debt country with a relatively less fiscally
conservative public.

There is a large body of literature that studies the determinants of
public support for climate policies. Public support for green investments,
however, has received much less attention, as has the mode of financing
of such investments (see literature review in the next section). We
contribute to the literature that studies public support for climate pol-
icies by constructing budget-neutral policy alternatives such that re-
spondents are forced to choose an alternative financing mode when they
oppose debt financing. Our choice for various modes of financing for a
given type of green investment are informed by the economic literature
on optimal public finance. Our study is closest to D’Acunto et al. (2022)
and Dechezlepretre et al. (2022). Both use information experiments to
study how public support for various climate policies with various
modes of financing, including debt, depends on the information given to
the public. We add to both papers by varying experimentally the mode of
financing. This allows us to identify how mode of financing causally
affects public support for that policy. To do so, we use a conjoint
experiment, which makes our findings robust to social desirability bias
and ordering effects among attributes. To our knowledge, our paper is
the first to apply a conjoint experiment design in the context of green
investments. Previous conjoint studies have been mostly dealing with
the optimal design of carbon taxes. Additionally, we examine the
mechanisms behind preferences in more detail by studying which in-
dividual characteristics are related to support for debt financing of green
investments. More specifically, we focus on time preferences, concerns
about the future in general and about future generations, and fiscal
conservatism. Our expectations and analytical choices, including the
sample size, are pre-registered. This means that we test for hypotheses
and run regressions, which were specified before we got access to the
data. Such pre-registrations are nowadays common in survey experi-
mental research to prevent p-hacking and other forms of post hoc
research practices, and overall to increase the validity of results.

We find that among the possible modes of financing green in-
vestments, public debt is less popular than relatively narrow taxes
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targeted at clear policy goals such as a carbon tax and a wealth tax.
Specifically in the Netherlands, public debt is less popular than cuts in
public spending in other domains. However, debt financing is more
popular than broad-based taxes such as VAT and personal income tax.
We further find some evidence that concerns for future generations and
fiscal conservatism are negatively associated with support for debt
financing of green investments, while we do not find a relationship
between support for debt financing and our measure of time preferences.
The latter finding, while surprising, is in line with the literature (Jacobs
and Matthews, 2012; Bechtel, Jensen & Scheve, 2019). Our findings can
be used to better align climate policy packages to voter preferences.

The remainder of the paper is organized as follows. The next section
provides a brief overview of the literature to which this paper contrib-
utes. Section 3 outlines our hypotheses and the underlying theory.
Section 4 describes our research design. Section 5 presents and discusses
our results. Section 6 concludes and formulates policy
recommendations.

2. Literature review
2.1. Public support for climate policies

Various papers have contributed to the understanding of the de-
terminants of public support for climate change mitigation and adap-
tation policies (in short: climate policies). Dechezlepretre et al. (2022)
and Dabla-Norris et al. (2023) are examples of recent, comprehensive,
cross-country surveys. Multiple studies for example show that an
important barrier to adopting measures to mitigate climate change is the
perceived burden of these policies for individuals (Drews & Van den
Bergh, 2016; Fairbrother, 2022; Dechezleprétre et al., 2022).

In particular, there is an extensive literature on public support for
carbon taxes. The results make clear that support for a carbon tax de-
pends on its perceived distributional impact (e.g.; Kallbekken and Szlen,
2011; Baranzini and Carattini, 2017; Sommer et al., 2022; Douenne and
Fabre, 2022) and the perceived effectiveness of achieving emission
reduction (e.g. Baranzini and Carattini, 2017; Kallbekken and Salen,
2011; Sommer et al., 2022; Douenne and Fabre, 2022). However, this
distributional impact is often perceived as regressive and individuals are
skeptical about the effectiveness, resulting in low support. Nonetheless,
this changes when the use of revenue is considered. Many studies
examine ways to make such taxes more acceptable (Klenert et al., 2018;
Maestre-Andrés et al., 2019; Carattini et al., 2018). The public is often
more in favor of carbon taxes if the resulting revenues are earmarked for
green investments (Baranzini and Carattini, 2017; Kallbekken and
Aasen, 2010; Kotchen et al., 2017; Salen and Kallbekken, 2011).

However, much less attention has been devoted to public acceptance
of other forms of climate policies than carbon taxes (Fairbrother, 2022).
Green investments, in particular, have received very little attention from
researchers investigating public support for climate policies. Important
exceptions include Rhodes et al. (2017), who consider government R&D
investments into clean energy sources, and Dechezlepretre et al. (2022),
who consider a green infrastructure program next to a carbon tax and
regulation on cars and several other policies. Both studies find that costs
of these programs for households play an important role in explaining
support. In addition, Dechezlepretre et al. (2022) find that green in-
vestment programs gain more support than either a carbon tax or bans
on combustion-engine cars. Voters anticipate that investment programs
may yield some economic spillovers next to the costs. An important
question then is how the mode of finance, including debt financing,
affects societal support for such programs.

Given that existing studies on public support for climate policy focus
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mostly on carbon taxation, and to some extent on direct regulatory in-
terventions imposed on private entities, they are mostly concerned with
potential distributional effects across populations rather than across
time (Sommer et al., 2022).% To the best of our knowledge, two studies
examine preferences for debt financing and therefore closely relate to
our work. First, D’Acunto et al. (2022) use an information-treatment
experiment in Germany to study societal support for various ways of
covering the costs of climate adapation. They consider government debt,
a CO; tax, an increase in income tax for top earners, a tax on benefi-
ciaries from climate change, or private insurance against the costs of
climate change. They find low support for debt financing of climate
adaptation policies. Second, Dechezlepretre et al. (2022) use an infor-
mation treatment experiment in a sample covering 20 countries and find
evidence of support for green investments financed by public debt. They
also find non-experimental evidence that public debt is less popular as a
mode of financing than a tax on the wealthiest or a carbon tax.

2.2. Conjoint experiments

Conjoint experiments have become increasingly popular for studying
preferences in multidimensional choice setups, such as voting and public
policy reforms (e.g. Hainmueller et al., 2014). Likewise, these types of
experiments found a broad application in the literature examining
public preferences for climate change policies (e.g. Bechtel et al., 2019a;
Bechtel et al., 2020; Beiser-McGrath and Bernauer, 2019a; Beiser-Mc-
Grath and Bernauer, 2019b; Carattini et al., 2017; Huber et al., 2020;
Séasny et al., 2017; Freire et al., 2021; Nicoli et al., 2023). Conjoint
experiments have been shown to reduce social desirability bias (Hain-
mueller et al., 2014; Horiuchi et al., 2022), which may be present in
survey experiments examining stated preferences of respondents, and
ordering effects among attributes.

3. Theoretical background

When governments (co-)finance green public investments, govern-
ment spending will increase in the short-run. If one assumes a fixed
budget and disregards a potential future financial return, new spending
must be offset by either an increase in revenue (taxes), or spending cuts
in other areas of the budget. This is how policies are generally presented
to respondents in public opinion surveys and survey experiments. This
occurs usually in the form of an average cost to citizens or an aggregate
amount that the entire country must immediately confront.

In practice, however, the burden of new government spending is
distributed unequally across the population. First, under progressive
taxation schemes, the median citizen likely pays less than a citizen with
a higher income. Second, governments can choose to distribute the
burden of such green investments across time, which is the focus of this
paper.

Borrowing in response to temporary high expenditures provides two
advantages to governments. First, if individuals and governments face
the same interest rates and individuals expect increased debt and in-
terest payments will be repaid via future taxes (that is, the conditions for
Ricardian Equivalence hold, Barro, 1974), governments can use debt
financing to smooth government and aggregate consumption. By doing
so, governments can prevent high temporary tax burdens on firms and
individuals that would negatively impact the economy (Barro, 1979).
This argument is even more compelling when the borrowing is used to
finance projects that have a (social) return in the future. Second, when
individuals do not foresee that increased debt and interest payments will
lead to higher taxes, or when interest rates payable by government are
lower than the interest rates faced by individuals, extra government

2 A notable exception is a study by Bechtel et al. (2020). They demonstrate
that people generally prefer constant carbon pricing over a pricing scheme
which ramps up the burden over time.
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borrowing or deficit financing may be preferred over increases in cur-
rent taxes because the future tax payments are perceived as less
burdensome (Barro, 1974). There are various theoretical arguments and
empirical findings that suggest that the Ricardian equivalence may not
hold in reality (e.g. Fatas et al., 2019). For example, myopic behavior by
voters is supported by work from psychology, behavioral economics and
neurology. The degree and ways in which individuals discount the
future has been summarized in Cohen et al. (2020).

If voters do not completely account for the future consequences of
debt, politicians can create a “fiscal illusion” by shifting the burden of
contemporary investments to future periods, hiding the true burden for
current generations. Borrowing can provide short-term autonomy to
politicians to adopt policies that would otherwise face public opposition.
However, in the longer-run the higher interest payments—or inflation-
ary pressure—will restrict future governments if the return on invest-
ment fails to outpace interest rates. This is in line with the insights of
Buchanan and Wagner (1977) who recognized that although expan-
sionary policies financed by deficits would be popular during economic
downturns, voters would not recognize the need to reduce government
surpluses during economic upturns and resist consolidation. Nordhaus
(1975) explains how this mechanism might yield political business cy-
cles. More recently, Bisin et al. (2015) conclude that governments may
borrow too much when politicians are tempted to use deficit-finance to
please partly myopic voters. See Fatas et al. (2019) for a review of the
literature.

Various empirical studies show that citizens are more supportive of
costly military engagements when such actions were paid for with
borrowing rather than taxation (Flores-Macias and Kreps, 2017; Kriner
et al., 2018). Beyond such evidence, the frequency with which govern-
ments use debt financing even when economically harmful indicates
that this strategy has political benefits. If governments were using
borrowing simply to avoid uncertainty through tax-smoothing, periods
of deficits should equal periods of surplus. However, in reality, a deficit
bias has emerged as government surpluses are rare relative to deficits
(Wyplosz, 2014). Given that voters perceive the costs of increased taxes
and cuts in spending most likely higher than the costs of public debt, we
arrive at our first hypothesis:

H1. The support for green investments is greater if they are financed
via public debt as compared to other sources of financing such as taxes
and cuts in government spending.

Although Hypothesis 1 refers to taxes broadly conceived, certainly
not all taxes are perceived the same, and it is therefore unclear whether
debt finance can be expected to be favored over every tax category. For a
given use of revenue, the perceived social benefit of raising a particular
tax depends on the general perceptions of government, the distribu-
tional impact and fairness of the tax, and how this compares to the
perceived effect on the economy (Stantcheva, 2021). In particular,
Stantcheva (2021) finds that fairness considerations are the most
important determinant of support of income and estate taxes. Slemrod
(2006) in addition finds that reform receives more support when
high-income households are expected to pay more tax and when one’s
own household is expected to pay less tax. Both arguments are found to
be equally important.

In our setup, personal income tax and the value-added tax are broad-
based taxes paid by almost all individuals with almost similar economic
effects. It can therefore be expected that both are perceived roughly the
same. However, the wealth tax and the carbon tax are more targeted in
the sense that the legal incidence of these taxes is more related to tar-
geted groups in society that either have relatively high wealth or rela-
tively high carbon emissions.

Given a skewed wealth distribution it is likely that most individuals
will perceive increasing the wealth tax as fair. This expectation is in line
with Bremer and Biirgisser (2023) who find the strongest support for
policy packages including progressive (top) income taxes.

The literature about public support for a carbon tax discussed in the
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previous section indicates that support increases if the revenues of such
a tax are earmarked for green investments, and there is suggestive evi-
dence that a carbon tax and a wealth tax may be preferred to debt
financing (Dechezlepretre et al., 2022). Consequently, we expect that
wealth taxes and carbon taxes might receive support for reasons beyond
pure financing. Therefore, the broad-based personal income tax and the
value added tax are better candidates to test the public’s preference for
current or delayed (deficit) financing of extra government green in-
vestment. This discussion leads us to the second, more specific
hypothesis.

H2. The support for green investments is greater if they are financed
via public debt as compared to broad-based taxes.

The first two hypotheses directly test the policy preference of in-
dividuals. The following three hypotheses consider to which degree
various perspectives on the future affect this policy preference. Hy-
pothesis 3 focuses on the standard economic perspective of time dis-
counting; Hypothesis 4 focusses on fiscal conservatism which aligns with
a more prudent approach to risks; Hypothesis 5 adds concern for future
generations (altruism) to traditional time preferences.

If preferences for debt financing are driven by individuals’ relatively
high discount rates, we would expect that individuals with higher dis-
count rates prefer debt more than individuals with lower discount rates.
The empirical evidence about the link between time preference and
policy preferences is mixed. While some studies find that time prefer-
ences do not drive individuals’ preferences for long-term investments
(Jacobs and Matthews, 2012; Bechtel, Jensen & Scheve, 2019), others
do find a correlation between time preferences and preferences for the
timing of taxation (e.g., Bechtel et al., 2020). Considering the theoretical
expectations highlighted above, we put forward the following condi-
tional hypothesis:

H3. The increase in support to finance green investments via public
debt is greater for individuals with higher discount rates than for in-
dividuals with lower discount rates.

Besides different degrees of time preference, individuals are also
likely to differ in their preferred degree of fiscal prudence. Whereas
some individuals will support the ideas of Barro (1974, 1979) that it is
best to smooth the cost of temporary high government expenditures,
others will support the analyses of Buchanan and Wagner (1977) that it
is better to ensure annual budget balance. The latter group we regard as
fiscally prudent and refer to them as fiscal conservatives. Such fiscal
prudence may translate into a preference for fiscal austerity or fiscal
consolidation, and therefore a lower preference for government debt.
One could argue that the prudence preference measured here concerns
caution about the future—and the future need for debt—combined with
being skeptical about how the government functions. In line with this,
Stantcheva (2021) finds that the view of government matters for the
evaluation of policy.

The extent to which the public is fiscally conservative is the object of
much discussion in literature (Bremer and Biirgisser, 2023). While some
studies find that citizens are in favor of austerity (e.g., Bansak et al.,
2021a; Barnes and Hicks, 2018), others argue that voters are against
fiscal consolidation (e.g., Bojar et al., 2022; Jacques and Haffert, 2021).
We argue that individuals with more fiscally conservative views are less
inclined to support financing green investments through public debt
than individuals with less fiscally conservative views.

H4. The increase in support to finance green investments via public
debt is greater for individuals with less strong preferences for fiscal
discipline than for individuals with strong preferences for fiscal
discipline

A key aspect of green investments is that they will benefit future
generations. Studies in psychology show evidence that some people do
care about future generations (Wade-Benzoni and Tost, 2009; Graham
et al., 2017). The economic literature suggests that the preference for
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debt financing depends on whether individuals care for future genera-
tions (e.g. Akerlof, 2007). Ricardian equivalence, when there is no
preference for or against debt, holds when individuals value future
generations similarly to themselves. A preference for debt may follow if
there is no concern for future generations at all. In line with this, Fair-
brother et al. (2021) show that people who care more about the
well-being of future generations are more willing to support both
climate policies and debt reduction. The fact that green investments will
benefit future generations might have competing effects. Borrowing may
shift costs to those who will benefit most, but people most concerned
with future generations may be averse to burdening future generations
with debt. We therefore hypothesize that people who are more con-
cerned with the well-being of future generations might favor green in-
vestments but are less inclined to finance them via public debt.

H5. The increase in support to finance green investments via public
debt is greater for individuals who are less concerned about the future
and the well-being of future generations than for individuals who are
more concerned about the future and the well-being of future
generations.

4. Research design
4.1. Experiment design

To test the hypotheses, we ran a survey® consisting of three main
modules in Italy and the Netherlands. Module 1 contained a standard
questionnaire for socio-demographic (objective) characteristics
including gender, age, region of residence and education which were
used to control survey quotas. Module 2 comprised pre-treatment
questions on subjective attitudes, which served as moderating vari-
ables in conditional hypotheses like discount rates, the level of fiscal
conservatism, concerns about the future consequences and generations.
In Module 2 we also asked several auxiliary questions to help us un-
derstand how people reason about the incidence of various fiscal in-
struments. Lastly, Module 3 contained a conjoint experiment and an
open-ended question asking respondents about their reasoning for
making conjoint choices.* The full survey flow is provided in Supple-
mentary Material.

Conjoint experiments are widely used to study preferences in
multidimensional choice contexts and offer several widely recognized
advantages. For a more in-depth discussion of the methodological ad-
vantages of conjoint experiments, see Hainmueller et al. (2014), Bansak
et al. (2021b), and Horiuchi et al. (2022).

In this study we deploy a paired-profile conjoint experiment whereby
we present respondents with descriptions of two hypothetical “pack-
ages” of green investments. In our setup, the green investments vary
based on their size, on whether they are part of a broader international
effort, and on how the green investments are financed. It is to stress that
the latter attribute is of interest in this study. The other two attributes
serve to unconfound the financing treatment in case respondents asso-
ciate certain type of financing with its size and/or international effort.
The cost attribute is formulated as a share of GDP, instead of costs beard
by individuals since whether individuals will be burdened by the costs of
investments is conditional on the financing mode. Table 1 details all
attributes of green investments and their levels (randomly assigned per
each conjoint task). It is to underscore that before declaring their

3 The study was approved by the ethics committee at the Faculty of Gover-
nance and Global Affairs of Leiden University on April 30, 2022 (reference no.
2022-009-ISGA-Kantorowicz). The pre-analysis plan, in turn, is available via
OSF.

4 Block 4 of the survey comprised a vignette survey experiment attempting to
test whether positive and negative framing public debt can shift public pref-
erences towards financing green investments via public debt. We report the
result of this experiment in Supplementary Material.
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Table 1
Attributes and levels displayed in the conjoint tables.

Attributes Levels

Main source of financing the investment Increase of government debt
Increase of personal income
tax
Increase of VAT
Increase of carbon tax
Increase of wealth tax
Cuts in other budgetary
spending
0.1% of GDP
0.5 % of GDP
1.0% of GDP
1.5% of GDP
2.0% of GDP
2.5% of GDP
Similar levels of additional investments introduced ~ No other countries
by The United States
European Union
China
All industrialized countries
All developing countries

Size of additional investments, annually in years
2022-2030

preferences respondents were given precise information as to what
various financing modes imply.® They were also provided with the in-
formation on the other two attributes, specifically what GDP is and how
it is measured (see section “Translations” in Supplementary Material for
more details about the survey flow and information provided to
respondents).

The design of the conjoint experiment was fully factorized, i.e. all
possible combinations of attributes’ levels were allowed. Attributes
were randomly ordered between participants, but the order of attributes
was kept constant within participants to reduce the cognitive burden
imposed on respondents. Fig. 1 displays an example (in English) of the
conjoint task performed by respondents (the Dutch and Italian examples
are provided in Figure A1 and A2 in Supplementary Material). In each
conjoint task respondents gave answers to two questions. In the first
question, they were (forced) to choose a preferred investment profile
(either investment A or B). The second question was a rating item in the
form of two sliders where respondents were asked to rate both in-
vestments on a 1-7 Likert scale. Both forced choice and rating questions

Energy Policy 184 (2024) 113899

are displayed in Figure A3 and A4 in Supplementary Material.

4.2. Data collection

We used cross-sectional data of the Dutch and Italian respondents
recruited via the survey firm Dynata in October 2022. The samples of
respondents are quota-representative to reflect target populations’
characteristics in terms of gender, age, education, and region of resi-
dence. In Table A2 in Supplementary Material, we demonstrate that the
deviations between target and sample characteristics are relatively
minor. The reason for choosing Italy and the Netherlands is not to test
for differences across the two countries, but rather to examine if the
results replicate in two radically different contexts. These are: (1) the
context of relatively low public debt and historically fiscally conserva-
tive public—The Netherlands (public debt at the level of 56 percent of
GDP in 2020), and (2) the context of relatively high public debt and
comparatively less fiscally conservative public—Italy (sovereign debt
close to 156 percent of GDP in 2020).

The aim was to collect a well-powered sample of 1500 participants
per country. This sample, allowing us to uncover small effect sizes of 3
percentage points, was derived in a principled manner using a newly
available tool for calculating statistical power in conjoint experiments
developed by Stefanelli and Lukac (2020). See Supplementary Material
and Figure A6 for the detailed parameters included in the power anal-
ysis. The final sample size of this study—1589 respondents in Italy and
1576 in the Netherlands—reaches an ex-ante registered sample size.
Given that each respondent was asked to perform eight tasks whereby in
each task two green investment profiles were evaluated, the total
number of observations per country is above 25,000 observations,
resulting in the final sample size of more than 50,000 observations. That
means that each investment profile is assessed some 231 times on
average.

4.3. Estimation procedure

We estimate the treatment effects using an ordinary least squares
(OLS) regression model with standard errors clustered at the level of
respondents® and with raking survey weights.” OLS regression greatly
facilitates the interpretation of results and is commonly used to obtain
the main quantities of interest in the conjoint experiments, i.e., the

Green investment

Proposal A Proposal B

Main source of financing additional

investments

Increase of VAT

Cuts in other budgetary

spending

Similar level of additional investments

introduced by

The European Union

All industralized countries

Size of additional investments, annually
in years 2021-2030

2.5% of GDP

1.5% of GDP

Fig. 1. An example of the conjoint task.

5 In particular, we stress that respondents by and large understood the
perceived incidence of the debt financing. Namely, that it will burden future
generations. Around 40% of respondents in both Italy and the Netherlands
indicated “future generations” as a group to bear the largest consequences of
public debt. This was the dominant answer for this mode of financing. See Table
Al in Supplementary Material for the detailed description of perceived inci-
dence of various financial instruments.

6 Notice that each respondent performs eight conjoint tasks thus observations
are not independent within respondents.

7 We employ raking survey weights to make sure that sample characteristics
correspond with target population characteristics in terms of gender, age, ed-
ucation and region of residence. As evident from Table A2 in Supplementary
Material, the deviations between target and sample characteristics are rather
small.
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average marginal component effects (AMCEs; changes in support vis-
a-vis a reference attribute’s level) (Hainmueller et al., 2014), marginal
means (MMs; the mean support for a given profile containing a given
attribute’s level) and differences in marginal means (diff-in-MMs)
(Leeper et al., 2020). MMs and diff-in-MMs are particularly suitable for
testing conditional hypotheses. In the Supplementary Material we pro-
vide a set of tests validating the basic assumptions of the conjoint
experimental design, namely the absence of carry-over and profile-order
effects. We furthermore examine if the randomization of attributes
levels worked as intended and check for balance of basic individual level
characteristics across experimental treatments.

For robustness, we use three types of outcome variables in the
regression analysis. Of primary interest in the conjoint survey experi-
ments is the binary (forced) choice outcome variable whereby re-
spondents choose one preferred investment out of two displayed
investment profiles. We also use two other outcome variables, the
ordinal rating scale (from 1 to 7) and a dichotomized form of the rating
scale where scores 5-7 are coded as 1 (support) and scores 1-4 are coded
as 0 (no support). This dichotomous measure is used to estimate the
proportion of the population (or subpopulation of interest) that supports
specific green investment in line with procedures adapted by Bansak
etal. (2021a). We report the results for the forced choice binary question
and the dichotomized rating, while the results for the untransformed
rating scales can be found in Supplementary Material.

Apart from the outcome variables and variables capturing experi-
mental treatments (attributes’ levels), we further use several control
variables (gender, age, education, income, ideological standing and
climate change attitudes)® and moderating variables for testing condi-
tional hypotheses. As to the latter, testing H3 requires measuring dis-
count rates (impatience). We capture this using a survey item devised by
Falk et al. (2018)—the so-called staircase method (details found Sup-
plementary Material). We divide respondents into two groups with
“higher” and “lower” discount rates and use a more parsimonious
version of the staircase method where we expose respondents to only
two (out of five) steps of the staircase. In fact, only one step was suffi-
cient to roughly divide respondents into two equally sized groups, i.e.,
those with “high” and “low” discount rates (impatience).

To test H4 we need to measure respondents’ attitudes on fiscal
conservativism and employ a simplified version of the social and eco-
nomic conservatism scale created by Everett (2013). We asked re-
spondents how positive (0-10 Likert scale) they feel about the following
issues: (1) welfare benefits, (2) limited government, (3) fiscal re-
sponsibility (limited budget deficit), (4) business. Of main interest is
item 3 directly measuring attitudes towards fiscal discipline. The binary
variable grouping respondents into those with “more positive” and “less
positive” feelings about fiscal responsibility is created based on the
median value on this item. Furthermore, to arrive at a broader measure
of “economic conservativeness” we created a composite measure by
computing the mean of all four items (the scale on the feelings towards
welfare benefits is reverted so that the higher values indicate a more
conservative approach). The grouping into two groups was subsequently
performed based on the median value.

Finally, the conditional hypothesis H5 requires information on the
extent of people’s subjective concerns about the future and the well-
being of future generations. To measure people’s concerns about the
future, we deploy an ultra-short version of the instrument capturing
people’s consideration of future consequences devised by Vilar et al.
(2022). The concerns about the well-being of future generations are, in
turn, measured via items designed by Fairbrother et al. (2021). In line
with our pre-analysis plan, we followed simple aggregation procedures
to cluster respondents into two groups based on these varia-
bles—respondents with “high level of concerns” and “low levels of

8 For the detailed description of how the control variables were operation-
alized, see Supplementary Material.
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concerns.” The precise questions asked and details about the aggrega-
tion procedures are specified in Supplementary Material.

5. Results and discussion
5.1. Baseline hypotheses

Fig. 2 (Panel A—forced choice and Panel B—dichotomized ratings®)
provides results for H1 and H2 to examine whether the support for green
investments is greater if they are financed by public debt as compared to
other financing means (H1) or as compared with only broad-based tax
instruments (H2). It is clear from the figure that the evidence is in line
with H2. The support for green investments is greater in both Italy and
the Netherlands if these investments are financed via public debt rather
than PIT and VAT, which both are broad-based tax categories. The
AMCEs for the forced choice outcome (Panel A, left figure) offer an
impression of the size of the effects. Namely, in the Netherlands the
probability of choosing the green investment package financed by public
debt is greater by some 13 points as compared to financing via PIT and
some 10 points as compared to VAT. In Italy the AMCEs are lower on
average. The probability of favoring the green investments financed by
public debt increases by nearly 9 points when compared to VAT and by 5
points when compared to PIT. All these differences are statistically
significant at the conventional level of 5%. The estimated effects are
somewhat lower when using the dichotomized rating variable (Panel B,
left figure), which contrary to the AMCEs from the forced choice design
allow for comparing the overall support for green investments condi-
tional on their design aspects. Here, AMCEs are nearly 9 and 6 points
higher in favor of public debt as compared to PIT and VAT, respectively,
in the Netherlands. In Italy the same AMCEs are, in turn, 6 and 3 points.
As before, these differences are significant at the conventional level of
5%. All in all, the Italian respondents seem to be slightly less favorable
towards financing green investments through public debt than the Dutch
respondents. This could be driven by the debt-aversion developed in
recent years by the Italian public following the public finance crises in
the early 2010s. In fact, according to our survey (pre-treatment question
measuring fiscal conservativeness), the Italian public appeared to be
much more positive about limited budget deficit than the public in the
Netherlands (see Figure A17 in Supplementary Material).

Contrary to the expectations in H1, even greater support for green
investments is observed in both countries if financing is pursued with
narrow, targeted wealth or carbon taxes. For the Dutch sample, the
corresponding AMCEs (from the forced choice design and as compared
to PIT) are nearly 23 points for the wealth tax and 20 points for the
carbon tax in. In Italy the same AMCEs are both close to 21 points. The
result concerning the greater favorability towards carbon tax than
public debt might at first appear puzzling given generally widespread
public opposition towards carbon taxes. This result could be explained
in several ways. First, the literature broadly indicates that the public is
more supportive of carbon taxes if the revenues stemming from them are
earmarked for environmental projects (see, e.g., Carattini et al., 2017;
Beiser-McGrath and Bernauer, 2019a, Dechezleprétre et al., 2022). In
fact, this is precisely implied by our set-up where the revenues from
carbon taxes are specified to finance green investments. The second
explanation could be that the public is not fully aware of the economic
incidence of the carbon tax, i.e., the public might not realize that this tax
burden will also fall on them. To shed light on this, we use one of the
pre-treatment questions attempting to capture people’s perceived eco-
nomic incidence of various fiscal instruments. In the Supplementary
Material (Figure A18), we show that respondents who think that
households with lower income will be among those who will bear the
greatest burden of carbon tax increases are indeed much less supportive

9 The conjoint results for untransformed rating scale questions are reported in
Figure A16 in Supplementary Material.
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Panel A. Forced choice question

A. Average Marginal Component Effects
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Fig. 2. Conjoint survey results testing H1 and H2. Panel A. Forced choice question, Panel B. Dichotomized rating scale question.

of the carbon tax to finance extra green investments.

As to the differences between Italy and the Netherlands, financing
green investments via cuts in other budgetary spending leads to an even
greater support in the Netherlands than financing via public debt, while
in Italy these two financing modes are comparable. It is clear from Panel
B of Fig. 2 (right figure) that, generally, the public is not in favor of green

investments as such. The share of people with clear preferences for green
investments is around 40%. Likewise, the Italian public is slightly more
favorable towards green investments than the Dutch public. What is
more, some design features—namely, financing via wealth or carbon
taxes—make the green investments favorable by most of the Italian
respondents.
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A. Marginal Means: Forced Choice
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Fig. 3. Conjoint survey results testing H3 (conditioning on discount rate).

When looking at the remaining attributes—the international effort
and the size of green investments—it is notable that there is strong
support for green investment efforts in both countries when they are
undertaken together with other countries and only weak favorability for
a specific volume of investments. The structural topic model performed
on open-ended answers confirms that the mode of financing and inter-
national effort around green investments are the most crucial factors
shaping respondents’ decisions (see Supplementary Material).

5.2. Conditional hypotheses

To increase statistical power and given that the ordering of prefer-
ences on the main attribute of interest (financing) is roughly the same in
Italy and the Netherlands, we combine both samples for subgroup an-
alyses to test conditional hypotheses.'? The conditional hypotheses are
tested sequentially and separately, with only one interaction term
included at a time.

The first conditional hypothesis—H3—argues that public debt
financing should increase support for green investments to a larger
extent among respondents with high discount rates as compared to re-
spondents with low discount rates. Fig. 3 again gives an overview of the
results by employing both forced choice and dichotomized rating
outcome variables. Overall, we recover no evidence in favor of H3. By
and large, people with various discount rates display similar preferences
for green investments financed through public debt. The results for the
rating scale question corroborate this finding (see Supplementary
Material).

Contrary to H3, we provide partial evidence in favor of H4. In line
with this hypothesis, public debt increases the favorability towards
green investments particularly among respondents who are less fiscally
conservative. As can be seen in Fig. 4, this conclusion is valid for both of
the moderating variables (fiscal conservativeness more specifically in

10 The decision regarding combining both samples was not pre-specified in the
pre-analysis plan.

panels A-D and economic conservativeness more broadly in panels E-H).
However, this clear result is obtained only for the forced choice outcome
variable and not for dichotomized rating variable, which delivers null
results. The forced choice question nudges respondents to more carefully
consider trade-offs and to declare one of the two packages as strictly
more preferred resulting in assigning a 1 to a more favored package and
0 otherwise in every task. On the other hand, the dichotomized rating
measure may result in both packages being unfavored (both obtaining a
score 0, i.e., rating below 5 on a 1-7 Likert scale) or both being favored
(obtaining a score of 1, i.e., rating at minimum 5). When the analysis is
rerun on the subsample of the choices where respondents clearly mark
one project as favored and the other as unfavored, the results for the
dichotomized rating fall much closer to those obtained for forced choice
variable (see Figure A25 in Supplementary Material). However, this
pattern can only be confirmed for the fiscal dimension of conserva-
tiveness and not the broader economic one.

Finally, we find some evidence in favor of H5, which argues that
public debt financing should increase support for green investments
particularly among individuals who care less about the future conse-
quences and future generations than among individuals who care a lot
about these future-oriented aspects. The results in support of H5 are
evident when considering people’s concerns about future generations
and the binary forced choice variable (Panel E and F of Fig. 4). The fact
that the results for the dichotomized rating question do not corroborate
this finding (Panel G and H) is somewhat puzzling. In Supplementary
Material (Figure A22) we show that the results for the dichotomized
rating are much more in line with those produced by the forced choice
outcome if we rerun the analysis on the subset of choices where re-
spondents marked one package as clearly favored (resulting in a 1) and
another as clearly unfavored (resulting in a 0). This result provides some
further confidence in H5 whereby concerns about future generations are
used as a conditioning variable. The results for other conditioning
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Fig. 4. Conjoint survey results testing H4 (conditioning on conservativeness).

variables provide no evidence (concerns about future consequences:
Panels A-D of Fig. 5) or moderate evidence in favor of H5 (thinking
about future generations: Figure A20 in Supplementary Material).

In addition to these hypothesis tests, we run an exploratory analysis
to detect further interaction effects between the attributes’ levels and
individual level characteristics of respondents, using procedures devised
by Ratkovic and Tingley (2017). Since this analysis goes beyond the
pre-analysis plan, we mention these results only in a cursory fashion in
Supplementary Material (Figure A27), calling for further research on
these additional aspects.

6. Conclusions and policy implications

Our analysis provides experimental evidence that financing green
investments with public debt is politically efficient for governments
which, due to a favorable credit rating, have sufficient access to capital
markets. We find that financing with public debt increases support for
green investments by roughly 10 percentage points compared to income
taxes. This aligns with the view that policy finds greater support when
citizens are shielded from immediate distributional costs, and is in line
with the recent economic literature that highlights that debt finance
may be preferred when voters are myopic or when government
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Fig. 5. Conjoint survey results testing H5 (conditioning on concerns about future consequences and generations).

investment is productive. In particular, public debt permits reshaping
political constraints and allows governments greater autonomy to pur-
sue unpopular policies in the short term. Our results suggest that poli-
ticians can limit public opposition if they decide to finance green
investment with public debt. Our results cannot be explained by a
standard (economic) measure of time preference amongst voters, but we
do find evidence that fiscal conservatives and people who care about
future generations—two variables which may measure a richer
perspective of the future—prefer public debt finance relatively less. This
suggests the debt financing may have greater political benefits among
political coalitions that do not rely on fiscally conservative voters.
Besides the relative support for public debt, we find that the two
most popular funding mechanisms are carbon and wealth taxes. This
finding corroborates recent work that shows carbon taxes are popular
when their revenues are earmarked to environmental investments
(Beiser-McGrath and Bernauer, 2019a) and it shows that citizens are
willing to accept high-cost climate change mitigation strategies. These
results are also in line with recent papers that show support for more
inclusive green transitions (Dechezlepretre et al., 2022; D’Acunto et al.,
2022). Furthermore, these results correspond with findings by Bremer

10

and Biirgisser (2023) who show that voters generally care more about
taxes and spending than about debt, and support more progressive tax
systems.

Important progress has been made in implementing effective policies
that limit CO2 emissions, including carbon prices, and in combining
such green policies with suitable redistribution. Yet, the political path to
implementing such inclusive green policy packages that both achieve
environmental goals and ensure that lower income households are not
burdened too much may be (too) long. For example, as Mildenberger
(2020) demonstrates, there is no natural coalition to support carbon
taxes in advanced industrialized democracies, which makes it easier for
industry lobbies to push their agenda. Wealth taxes, on the other hand,
have recently seen renewed interest, but are also both politically and
administratively difficult to implement due to insufficient international
cooperation in the face of the mobility of wealthy taxpayers (e.g., Saez
and Zucman, 2022).

In the short-run and in countries with access to affordable private
credit, debt financing therefore seems to be in the general public’s in-
terest as it allows to achieve part of the climate objectives without
directly solving the distributional conflict. For countries that lack
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accesWade-Benzoni and Ps to affordable private credit markets, our
results suggest that official creditors—or governments with access to
affordable credit—have an opportunity to play a leading role in
financing green investments where public support opposes broad-based
taxes. Related to this is the NextGenerationEU policy package which
includes the Recovery and Resilience Facility that is targeted at economi
revival from the COVID-19 pandemic. This EU policy package is
financed by bonds issued by the European Commission on behalf of the
Member States. Given our findings, we conjecture that communicating
to the public the fact that these post COVID-19 policies are financed via
debt should increase public support for them. The situation whereby the
debt is incurred by a supranational body (here the European Commis-
sion), instead by the national government, could lead to an even greater
increase of public support. These are fruitful inquires for future research.

By demonstrating the political benefits of debt-financings, our results
also help explain the emergence of green bonds in the public sector
(Monk and Perkins, 2020). Our findings suggest that instituting such
collective financing instruments can aid in not only increasing economic
efficiency but also relieving political opposition to green investment
schemes. Our results also hold relevance for political communication.
Many green investments are wholly or partially funded by deficits, yet
the public is often unaware of it. Our results suggest that political
backlash to these investments can be dampened by communicating that
they do not require immediate transfers.
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