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Abstract

Deciding which environmental policies to implement is crucial for governments
and essential for protecting our planet. Numerous policy questions from energy
use, to meat consumption, to public transport usage require empirical answers.
Ideally, policymakers would rely on causal evidence to design policies. However,
in environmental policy this is rarely done. This paper advocates for policy ex-
periments as a feasible and valuable approach to designing effective environmen-
tal policies ex-ante. I address common objections to policy experiments, such as
feasibility, lack of skills and possible objections of voters and show how they can
be overcome. I use examples from my research to illustrate the potential of policy
experiments in answering critical environmental questions and promoting evi-
dence-based policy making.
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1. Introduction

Deciding which environmental policies to implement is a crucial task for govern-
ments and a necessary step in protecting our planet. Numerous environmental policy
questions need answers: How do time-of-use tariffs affect consumer electricity con-
sumption? To what extent will a tax on meat reduce red meat consumption? How
significantly will subsidies for public transport increase its usage? How do energy la-
bels for houses influence renovation efforts? What types of communication strategies
enhance public acceptance of green policies?

In an ideal world, policymakers would find answers to these questions and
design policies based on evidence of what works. Unfortunately, this is rarely the
case. A significant portion of environmental policy set by ministries and governmen-
tal agencies results from political negotiations, engineering calculations, the imple-
mentation of international laws and targets, or even intuition, rather than scientific
evidence.

In this paper, I argue that policy experiments are a valuable and feasible addi-
tion to the design of environmental policy. What do I mean by a policy experi-
ment? To estimate the effect of a policy accurately, it is essential to implement the
policy on a randomly chosen subset of units, such as individuals, regions, or
firms. This approach allows for the observation of counterfactual outcomes by
comparing the control group (those not subjected to the policy) with the treated
group (those subjected to the policy). By analyzing the differences in outcomes
between these two groups, we can determine the policy’s impact. If certain condi-
tions are met, this method provides a precise and unbiased estimate of the poli-
cy’s effect, thereby enabling policymakers to make informed decisions about
whether to implement the policy on a broader scale.

A policy experiment is conducted ex-ante, that is, before the policy is imple-
mented. Consider the example of a missed opportunity for a policy experiment
and how it could have been improved. In 2023, Denmark introduced time-of-use
tariffs intending to reduce household electricity use during peak times. Grid ta-
riffs during 17-21 in the evening, when electricity demand is high, are almost ten
times higher than tariffs during 0-6 at night when demand is low. From January
1, 2023, all local distribution companies had to implement these tariffs. Did these
tariffs have the intended effect on consumption? Are they set at the ideal rates?
We don’t know because we don’t observe the counterfactual outcome.

What would have happened under a different tariff structure? A policy ex-
periment could have provided us with this answer. Instead of rolling out the new
tariff to everyone, some distribution areas could have been randomly selected to
receive the new tariff, some to stay on the old tariff, and some to receive a third
version of the tariffs. After a few weeks, Energinet, the Danish grid operator,
would then have been able to analyze whether electricity consumption varied
between the three groups. Based on this evidence, policymakers could have deci-

2 |EVERAGING FIELD EXPERIMENTS TO SHAPE ENVIRONMENTAL POLICY



ded on the most effective tariff to reduce peak consumption or, if the tariffs had
no effect, chosen another policy tool to shift consumption. The administrative
costs of such an ex-ante policy experiment would be minimal compared to the
costs of maintaining an ineffective policy. Without this knowledge, it is also
unclear whether the tariffs should be reformed and how.

The idea of using experiments to inform policy is not novel. In the US, several
social experiments on employment programs, electricity pricing, job training pro-
grams, and housing allowances were conducted as early as the 1960s. In 2019, Es-
ther Duflo, Abhijit Banerjee, and Michael Kremer received the Nobel Prize in
Economics for their work on field experiments in low- and middle-income coun-
tries. Even in Denmark, the Danish Agency for Labour Market and Recruitment
(STAR) has been conducting labor market activation experiments since 2005, ai-
ming to improve the effectiveness of employment services. As Kreiner & Svarer
(2022) write: »There has been a strong focus in recent decades on evidence-based
policy-making in Denmark’s active labor market policy. The goal is that decisions
on how to design the policy and on the amount of resources to use rely as far as
possible on cost-benefit analyses based on high-quality empirical evidence. [...]
The systematic use of randomized control trials to evaluate the impact of the acti-
ve labor market policies is a rather unique feature of the Danish labor market po-
licy. The randomized control trials have the additional advantage that they pro-
vide a natural set ting for evaluating the cost-effectiveness of the programs.« One
example of these policy experiments is the »Quickly Back to Work« series, which
began in 2005. This series of experiments aimed to improve the effectiveness of
active labor market policies by providing job seekers with targeted support and
resources. The Danish Economic Council has calculated that the program has sa-
ved around 15,000 DKK ($2500) per unemployed person in the experiment (Krei-
ner & Svarer 2022). Similarly, since 2013, the TrygFonden’s Center for Child Re-
search at Aarhus University has been working closely with municipalities and
ministries to test policies related to child development. One example of their
work is an intervention tested in 122 Danish pre-schools that aimed to increase
school readiness for pre-school children from disadvantaged backgrounds (Jensen
& Sjo 2024). 73 pre-schools were allocated to the intervention group, and 49 were
allocated to the control group. Over 5000 children participated in the experiment.
Interestingly, the study found very little effect of the quite extensive program on
the intended outcomes. Without the experiment, significant public resources
might have been spent on a program that did not achieve the desired effects

These examples demonstrate that conducting policy experiments to inform po-
licy is neither novel nor impossible and that significant government resources can
be allocated more optimally if policymakers have evidence on the effectiveness of
programs and policies. In the following sections, I will explain what a policy ex-
periment is and discuss common arguments against running policy experiments.
Using examples from my own research, I will provide counterarguments and
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show possible solutions to how important environmental policy questions can be
answered using an experimental approach

2. What is a policy experiment?

A policy experiment is a systematic approach used by governments and instituti-
ons to test and evaluate the effectiveness of policy interventions before they are
implemented on a larger scale. To understand why a policy experiment is so ef-
fective in providing causal evidence, I will briefly describe the potential outcomes
framework slightly adapted from List et al. (2011).

We consider the outcome Y; of subject i under treatment (new policy) and con-
trol (old policy), T = 1 and T = 0, respectively. We assume that it can be modeled
as a function of observable variables X;, an unobserved person-specific effect a;,
an average treatment effect 7, and a noise term ¢;, which is assumed to be inde-
pendent and identically distributed (i.i.d.)

Yl-T=ai+,BXl-+‘ET+£l-

The average treatment effect can then be defined as
T=E(Yy = Yo) = E(Yi1) = E(Y)

The identification problem is that we can only observe E(Y;|T =1)and
E(Yy|T =0), where T = 1 and T = 0 for a given i. Because it is impossible to ob-
serve unit i in both states, i.e., we cannot observe E(Y;;| T = 0)and E(Y;y| T = 1),
it is necessary to construct a proper counterfactual. What would have happened if
individual i would/ would not have been treated? If we can assume that the indi-
viduals in both control and treatment group are identical on average, then we ha-
ve a proper counterfactual. However, if the propensity to receive treatment is cor-
related with any of the unobserved variables, for example, because some subjects
have self-selected into a policy, then the estimate of the average treatment effect is
biased since

t=EYu|T=1) — E(p|T=0) # EYy)) - E(Yyo) = 7

The only way, we can be sure that that the groups are equivalent in all respects
except for the treatment (also on unobservable traits) is if we randomize them in-
to groups. If we randomly assign individuals to treatment, for example, by con-
ducting a lottery, we can generally be confident that the treatment is not correla-
ted with any observed or unobserved variables. When we compare those who re-
ceived the treatment with those who did not, we can estimate the unbiased aver-
age treatment effect. This can usually be done using a simple ordinary least
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squares regression or even simple tests of means, making it econometrically far
easier than running more complex econometric models that require numerous as-
sumptions and a large set of control variables.

Clearly, policy experiments run in the field will face challenges. Will the sample
size be large enough to assume that, on average, the groups are the same on all cha-
racteristics? Will everyone comply with the treatment? Will everyone see the treat-
ment? Can we randomize at the level of the unit of observation? Will the treatment
and control groups influence each other in some way? While these are all valid que-
stions that need to be addressed when running experiments, policymakers can rest
assured that solutions to these problems exist. This article is not a manual on how to
conduct experiments (I teach that course at KU every spring and have already publi-
shed a guideline for policy makers to evaluate nudges (Gravert & Carlsson 2019).
Instead, I will focus on the barriers that prevent policy experiments from being at-
tempted at all. These are the more challenging problems to handle.

In this paper, I use the terms policy experiment, field experiment, and rando-
mized controlled trial (RCT) interchangeably to refer to an experiment carried out
in a natural setting with real-world incentives. Often, this means that participants
are unaware they are part of an experiment, as is the case with natural field ex-
periments (Harrison & List 2004). In such cases, the assumptions presented above
can be taken as given. Sometimes, it is unavoidable to inform participants that
they are part of an experiment for practical or ethical reasons. These experiments
are then called framed field experiments. They still occur in a real-world setting
with real stakes, but participants know they are being observed and might be
asked to fill out a survey. In these cases, it is important to be aware of who choo-
ses to participate in the experiment to understand the external validity of the re-
search findings.

3. Why are field experiments so rarely done to inform
environmental policy?

So why is it that we see so few policy experiments in environmental policy? In the
following sub-sections I will go through a number of arguments that might ex-
plain why policy experiments are so rare. I focus on Denmark, but according to a
recent paper in Science written by more than a dozen economists from around
the world, many of the challenges and solutions apply more generally (Ferraro et
al. 2023). Further, most of the arguments will apply to policy experiments in all
areas of public policy.

3.1. There are practical, financial and legal barriers

As with any policy domain, there may be legal or political barriers to changing
policies or implementing a new policy for only a subset of the population and for

NATIONALGKONOMISK TIDSSKRIFT 2024:8 5



a limited time. Instead of experimenting with a new policy, I therefor recommend
to experiment with features of an existing program over which policymakers al-
ready have control. The following experiment demonstrates that it is simple and
cost-effective to improve policies that are already in place.

Skanetrafik, the public transport agency in the region of Skane in Sweden, had
been running the same public transport campaign for several years. Each month,
they collected the addresses of people who had moved to or within Skane. They
then sent these households a letter, welcoming them to the neighborhood and of-
fering a two-week free public transport card, along with information about the
nearest bus or tram stop. They knew that citizens appreciated the campaign and
that many people requested the free travel cards. However, they did not know
whether their campaign increased the likelihood of people using public transport
or whether a different campaign could be more effective.

Fortunately, they were open to experimentation. We conducted several ex-
periments, the main one published in Gravert & Collentine (2021). We selected
over 14,000 individuals who had recently moved to or within Skane and random-
ly assigned them to three groups. One group received the standard letter with the
offer of a two-week free travel card. Another group received the same letter and
offer, but with a social norm nudge stating truthfully that »the majority of their
neighbors occasionally use public transport.« The third group received an offer of
a four-week travel card. We found that the nudge had no effect on uptake or acti-
vation of the card, but the four-week card significantly increased uptake and
long-term public transport use, even several months later, compared to the two-
week card. Ideally, we would have measured the effect of no incentives (sending
them a card without any free travel time), but since the experiment was designed
to not make anyone worse off than if no experiment had taken place, everyone
received at least the two-week card. This example also shows that the financial
feasibility of an experiment is less problematic than often assumed. The admini-
strative costs of conducting the experiment compared to running the campaign as
usual were minor, mostly involving printing three different flyers instead of one.
The additional marginal costs for providing a four-week versus a two-week tra-
vel card were also small, as this was only the lost revenue from those who would
have otherwise paid for their tickets during the extra two weeks. Given the signi-
ficant increase in purchases of monthly tickets by the four-week group compared
to the two-week group, these costs were more than compensated for in the follo-
wing months. The data we used was already being collected by Skanetrafik. We
only needed to track which individual had been randomized into which group.
An important outcome was that the nudge, which had proven effective in other
settings (see discussion in section 3.5), had zero impact on transport behavior.
Without the experiment, they might have implemented the nudge under the beli-
ef that it would be effective. This experiment is a good example of how existing
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campaigns can be leveraged for simple experimentation to overcome financial,
practical, and legal barriers.

There can, of course, be policies that use incentives which are more expensive
to test. However, the financial viability of a policy should always be considered
before testing. There is no point in testing an intervention that is so expensive that
it cannot be scaled up if it proves effective. If the experiment is well-designed and
utilizes established processes and data already being collected, the financial costs
of an experiment are negligible compared to the benefits of knowing whether the
policy has the intended effects.

Sometimes, we might be interested in testing policies for which there is no
established process and that have not yet been implemented. Can policy experi-
ments help in this case? For example, before implementing a carbon tax on con-
sumer products, we might want to know the demand effects of such a tax and de-
termine the appropriate tax level to set the right incentives.

Together with my co-authors, we explored this question.! To test how a carbon
tax on everyday consumer products would affect consumption, we conducted an
online randomized controlled trial with representative sample of 3,000 UK citi-
zens. Participants were asked to make grocery shopping decisions under one of
three price schemes to which they were randomly assigned: a carbon tax, an im-
port tax, or a price increase of equal size to the tax. We implemented several poli-
cy scenarios to test different levels of the tax. To make the experiment as realistic
as possible, we used the carbon tax revenue to decommission emissions certifica-
tes from the EU emissions trading scheme, and we used the import tax revenue to
buy government bonds and return them to the UK government. A random subset
of participants also received their shopping choices sent to their homes. This type
of experiment can be classified as a framed field experiment. Participants are
aware that they are in an experiment, but the setting and stakes are as realistic as
possible. We found that while a tax generally decreases consumption of high-
carbon goods, for climate-concerned individuals, the tax seems to crowd out their
intrinsic motivation to consume low-carbon goods. When the tax is zero, climate-
concerned individuals are more likely to choose low-carbon goods, but once a tax
is levied, some switch to high-carbon goods. This behavior aligns with the con-
cept of moral licensing. By paying the tax, they can alleviate the guilt of consu-
ming high-carbon goods. Without a tax, climate concerns motivate them to choo-
se low-carbon goods to avoid feeling guilty about their consumption. This beha-
vior contrasts sharply with traditional price theory. Depending on the share of
climate-concerned individuals in the population, crowding out might reduce the
tax’s efficiency, especially at lower tax levels. This example shows that relying on
economic theory for policy making can be problematic when behavioral respon-

1. Working paper is not yet available for citation.
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ses deviate from the rational actor model used in most environmental economic
theory.

While our online experiment provides novel and interesting insights into the
effect of carbon taxation, it would be useful to test the same hypothesis in a set-
ting where participants are unaware they are part of an experiment to avoid self-
selection and experimenter demand effects.” Ideally, a carbon tax would be added
to several consumer products in supermarkets to measure the effect on demand
compared to the same products in supermarkets without the added tax or com-
pared to similar products. The German retailer Penny did something similar in
2023. They changed the prices of a handful of consumer products to their »real
prices«, considering their climate and social impact (Tagesschau 2024). Unfortuna-
tely, the initiative was only implemented as a marketing campaign and not as a
randomized controlled trial, making it difficult to draw conclusions from the ini-
tiative. Nevertheless, it showed that it would be possible to do something similar
as a policy experiment to gather additional knowledge about the effects of a car-
bon tax on consumer behavior. In section 4, I present an experiment I conducted
with supermarkets in Sweden, which shows how one could turn an initiative like
this into a proper policy experiment.

Finally, policy makers might be concerned about the time an experiment might
take before a policy can be implemented. While it might be ideal from an academic
standpoint to have a long experimental period and follow-up, this is normally not
necessary for policy making. The experiment with Skanetrafik lasted a few weeks
and the data for the carbon tax experiment was collected in two days. Most ex-
periments presented in this article only lasted a few weeks, at most. For many en-
vironmental problems the culprit is human behavior, so if we measure human be-
havior (driving a car), rather than the outcomes the behavior produces (pollution
levels) the desired changes can be measured much quicker.

3.2. We don’t know how

Ferraro et al. (2023) suggest that one reason for the lack of policy experiments in
environmental policy is that the field is dominated by lawyers, engineers, and na-
tural scientists. These professionals are not exposed to the idea of experimentati-
on to the same extent as health and social scientists and, therefore, might not anti-
cipate complex human responses to seemingly straightforward policies and in-
centives. Even among economists working in governmental organizations, there
is often little to no knowledge of how to conduct randomized controlled trials for
policy making. While RCTs are discussed as a method in several Master’s level
courses in economics programs, it was only in 2021 that I developed the first full-

2. Experimenter demand effects can be problematic if participants try to act in a way they think
the experimenter wants. While these effects are often small, they can bias the results (De
Quidt et al. 2018).
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semester course on conducting field experiments at the University of Copenha-
gen. It is, therefore, not surprising that policymakers are not trained in conduc-
ting policy experiments and do not consider them part of their toolkit. Instead,
there is a strong focus on difference-in-differences estimation or even simple cor-
relational techniques. Importantly, as described in section 2, analyzing results
from a well-conducted policy experiment is usually easier than the more advan-
ced econometric methods necessary for correcting ex-post for a lack of proper
random assignment. Thus, conducting and evaluating policy experiments is not
technically more difficult than any other econometric exercise. It only requires
more foresight.

The work of STAR and the TrygFonden’s Center for Child Research demon-
strates that experimental skills can be acquired by policymakers or, at least, that
policy experiments can be conducted in collaboration with academics or consul-
tants who have the necessary skills. In both cases, academics with expertise in
conducting RCTs approached policymakers to propose running policy experi-
ments to learn about what works.? There is nothing about job seekers or young
children that makes them particularly well-suited for policy experiments, nor is
there anything about employees at these agencies that makes them particularly
well-equipped to run policy experiments. Importantly, even for academics, many
skills are learned through practice, so fostering a culture of experimentation in po-
licy domains builds skills for all participants and creates case studies for future re-
ference. If there is an interest in learning how to conduct policy experiments and
acquiring skills, there are several opportunities for partnerships with academics,
learning from colleagues in other ministries, or collaborating with behavioral in-
sights teams from other countries and fields. Many countries, such as the UK and
the US, and international organizations like the UN, the World Bank, and the
World Resources Institute, as well as large companies like the Commonwealth
Bank, Google, and Walmart, have established formal behavioral insight teams to
help other divisions implement insights from behavioral science and conduct
randomized controlled trials. Institutions such as the Abdul Latif Jameel Poverty
Action Lab (J-PAL) provide free resources and training to ensure that policy
worldwide is informed by scientific evidence.

3.3. We don’t have the necessary data

Another challenge with running field experiments for policy is the lack of rele-
vant data available to measure outcomes. Collecting new data through surveys,
observation, or by setting up new types of administrative data can be very expen-

3. An example of this is Michael Rosholm, who initiated much of the early labor market activa-
tion research in Denmark and founded the TrygFonden’s Center for Child Research. The
importance of one person in changing how something is done will be discussed more in sec-
tion 3.5.
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sive and is usually not a feasible option for policymakers. Often, data on a pro-
gram can only be collected from those who participate (e.g., an energy audit),
which creates significant challenges when there is low uptake and does not allow
for comparison with those who have not opted into the program.

However, in Nordic countries such as Denmark, significant investments in da-
ta infrastructure have already been made. Using ten-digit identification numbers,
CPR (for individuals) or CVR (for firms), data on individual units can be combi-
ned from hundreds of different data sources covering all areas of life, from cradle
to grave. This data structure is unparalleled globally and provides the Nordic
countries with an opportunity to conduct policy research at a level that cannot be
matched elsewhere (Frank 2000). While thousands of studies have been con-
ducted in the fields of health, labor, and education, the data has yet to be fully
utilized for answering environmental policy questions.

Denmark was the first country in the world to achieve full coverage of electri-
city smart meters nationwide. Now, Energinet, the Danish grid operator, centrally
collects hourly electricity production and consumption data for every household.
Through Statistics Denmark, this meter data can be matched with dwellings and
personal characteristics of the inhabitants. Most field experiments on electricity
usage in other countries, such as the US, Germany, or the UK, have been con-
ducted in collaboration with individual utilities and their selected set of custo-
mers. Such an approach reduces the external validity of the study and often re-
sults in smaller than desirable sample sizes. My recent work on consumer
switching in electricity markets could not have been done without the Danish da-
ta infrastructure (Gravert 2024). I examined switching between electricity suppli-
ers, which requires observing a random subset of the full population and all elec-
tricity suppliers.

In May 2022, I invited a random 100,000 individuals from the Danish popula-
tion to participate in a survey on electricity markets. They received the invitation
through e-boks, the Danish digital postbox (e-boks). Around 20 % of the invited
individuals responded. The survey asked several questions about the respon-
dents’ electricity contracts, preferences, and knowledge about the electricity mar-
ket. At the end of the survey, participants were randomized into three groups.
The information group received information about how to switch electricity sup-
pliers and how much they could expect to save. The broker group received the
same information and the opportunity to use a broker to switch them to the
cheapest supplier. The control group received a link to a website where they
could compare suppliers. I asked the respondents whether they planned to
switch suppliers in the next three months and recorded whether they clicked on
the link to elpris.dk. This is where most other studies need to stop, as they cannot
connect survey data with choice data. However, with the Danish data infrastruc-
ture, using individual, anonymized CPR numbers, I was able to connect the sur-
vey data with both background information from the national registries, such as
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income, education level, and household size, as well as with the new smart meter
data supplied by Energinet. This allowed me to conduct a heterogeneity analysis
on how the information treatments affected choices, but more importantly, to
measure whether the treatments affected actual switching. This paper is a hybrid
between a survey and a field experiment, as there was self-selection into the sur-
vey. This meant that those least interested in electricity markets likely did not
participate. On the positive side, the survey provided many insights, such as per-
sonality traits and perceptions of the market, that I could not have extracted from
the administrative data. My survey experiment is, to the best of my knowledge,
the first randomized controlled survey experiment conducted on a random sub-
set of the population that also measures real-world outcomes.

To test the effect of information interventions on switching in a natural field
experiment without conducting a survey, policymakers could use the e-boks in-
frastructure to send randomly assigned different versions of direct communicati-
on to citizens to measure the effect of information on switching. For example, a
random subset could receive a letter at the end of the year from the Danish Ener-
gy Agency reminding them of the possibility to choose contracts freely and how
to choose trustworthy suppliers. Using the smart meter data, one could then eva-
luate whether the information campaign was successful.

3.4. Voters will not like policy experiments

The basic premise of a policy experiment is that for some time a group of citizens
or firms will be treated differently than another group. Moreover, the allocation
to groups has to be done randomly. Generally, it is not unethical to treat firms or
humans differently for the sake of understanding how to better design environ-
mental policies. Medical science has a long tradition of conducting RCTs to de-
termine the best possible treatments. If the outcomes of a policy or a treatment are
certain, then yes, people should not be treated differently, but as long as it is
unclear which policy is best, then it should rather be considered unethical to not
try to find the best possible policy. Directing resources to inefficient programs can
by highly unethical, as it means that environmental damages accumulate.
Further, in medical trials the outcomes might be life and death while in policy ex-
periments the outcomes are using less electricity or taking the metro more often.
However, policy makers might still be afraid to suggest policy experiments be-
cause they are concerned about the reaction of voters. Dur et al. (2023) test four
reasons why policy makers might be afraid to use policy experiments. First, the
unfairness argument of treating individuals differently. Second, voters might feel
that experimentation takes too much time and immediate action is needed. Third,
voters might worry about the lack of informed consent when participants in an
experiment do not know that they are part of the experiment, and forth, they
might feel that experimental findings lack external validity. Dur et al. (2023) do a
survey among ca. 2000 Dutch voters and among 126 Dutch politicians to study
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their opinion on experiments. Generally, the find high approval among voters for
policy experiments, with the support being highest when voters do not have a
strong opinion about the policy. Less than 1 % of the participants always prefer
implementation or no implementation over running an experiment first. Politici-
ans also seem to be in favor of more experiments and strongly react to the infor-
mation that voters are in favor of experiments. In a related paper on how consu-
mers view corporate experiments, Mislavsky et al. (2020) summarize their findings
as »Experiments are not unpopular; unpopular policies are unpopular.« Their
participants only object to experiments when one of the tested policies is unpopu-
lar, not to the process of doing an experiment to understand what works. Based
on this evidence, it seems that the fear of voter backlash against policy experi-
ments is misplaced. In the Danish context, the experience with STAR and Tryg-
Fonden’s Center for Child Research also shows that there seems to be little con-
cern with experiments in general in the public.

3.5. That’s not how we do things

A seldom discussed reason why policy experiments are not conducted in en-
vironmenta policy might be simply that nobody has started doing them. Del-
laVigna et al. (2024) call this »organizational inertia.« Governmental agencies have
established ways of doing things and train new employees in these processes.
While the questions might change, the method of working does not. Unless so-
meone comes in and radically questions the way of working, the approach will
not change. This radical change happened in the UK in 2010.

In 2010, David Cameron initiated the UK Behavioral Insights Team (BIT), also
known as »The Nudge Unit.« The idea was to use insights from behavioral eco-
nomics to inform all areas of policy. While the importance of using behavioral in-
sights for policymaking deserves its own paper, an important element of the BIT’s
work was that everything they did was evaluated using randomized controlled
trials. The need for RCTs was embedded in the unit, as they had a sunset clause:
unless they brought in ten times the revenue they cost, they would be shut down
after two years. One of the first experiments the BIT conducted became the most
well-known policy experiment ever done (Hallsworth et al. 2017). They collabora-
ted with the tax authorities to improve tax collection in the United Kingdom. This
experiment involved modifying the reminder letters sent to delinquent taxpayers.
While some taxpayers received the standard letter, others received an additional
sentence stating, »9 out of 10 people in your town/area/the UK pay their taxes on
time. You are currently in the small minority that has not paid.« The additional
statement led to an increase of £4.9 million (approximately $6.5 million) in (ear-
lier) tax payments from a sample of almost 120,000 taxpayers. Because of its sim-
plicity and impressive impact, this experiment has been widely discussed when
promoting the benefits of behavioral science in public policy. The experiment
alone justified keeping the BIT open, which has since turned into a private com-
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pany with hundreds of employees. Since 2012, the effectiveness of tax reminders
has been tested using RCTs in numerous countries, including Australia, Argenti-
na, Austria, Chile, Costa Rica, Denmark, Germany, Guatemala, Israel, Peru, Swit-
zerland, the United States, and many more. Most recently, Holz et al. (2023) part-
nered with the IRS of the Dominican Republic and found that a similar nudge in-
creased tax payments by $193 million (0.23 % of GDP).

Even earlier, in 2008, a small start-up, O-Power, influenced by Robert Cialdi-
ni’s work on social persuasion, conducted a trial in California comparing house-
holds” energy use to their more efficient neighbors. They added information on
how the household compares to their neighbors’ consumption and a happy or
sad smiley on households’ energy bills and found that this social comparison re-
duced electricity consumption by 2 %. In 2011, Hunt Allcott published a paper on
their collection of trials with, at that point, 600,000 households (Allcott 2011). The
paper has been cited close to 4,000 times, and home energy reports with social
comparisons have been replicated hundreds of times by utilities worldwide with
varying success. O-Power estimates that their initiatives have helped abate over
450,000 tonnes of CO2 emissions and saved $75 million in energy costs.

Both of these interventions are excellent examples of how a small change in an
existing process can have a large monetary impact when scaled up to thousands
of people. They are fairly simple to replicate, inexpensive to implement, and, im-
portantly, easy to measure. It is not surprising that they have been copied world-
wide. Without a randomized controlled trial, they would not have had the impact
they did. Imagine if the BIT or O-Power had added this additional information to
the letters without an RCT. Would anyone have copied it without evidence that it
makes such a difference? Most likely not. Without the use of RCTs for everything
they do, the BIT would likely have been shut down after two years, and O-Power
would not have been acquired by Oracle for $500 million in 2018 (Staff 2016). Si-
milarly, many large tech companies such as Amazon, Netflix, Spotify, and Duo-
lingo have experiments embedded in their company DNA, which undoubtedly
contributes to their success (Netflix Research n.d.).

Hijort et al. (2021) even test the importance of evidence from RCTs for policy
making directly in a field experiment. They randomly invited a subset of 1,818
Brazilian mayors to an information session explaining the impact of the behavio-
rally informed tax reminder letters and the benefits of conducting randomized
controlled trials. 37.9 % of the invited mayors attended the information session.
They then measured the implementation of this policy 15-24 months later and
found that the invitation to the information session increased implementation by
33 % or 10 percentage points compared to the control group that was not invited.
This provides clear evidence that experiments were adopted by those who were
randomly invited to learn about a new approach to policy making.
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3.6. We know what we are doing

Finally, policymakers might worry that those who favor experiments could be
viewed as less competent because suggesting an experiment inherently admits
that one does not know the answer to a question. As David Halpern, one of the
founders of the BIT, writes in his behind-the-scenes book: »in order to get ahead
in a political or management career it is better to be decisive and wrong, than
uncertain and right« (Halpern 2016). While this approach might be ideal for indi-
vidual careers, it is problematic if we want better policy results.

Being willing to run policy experiments requires two personality traits: admit-
ting that one does not know the answer to a question and being willing to accept
that policies implemented in the past might have been wrong. Even in medicine,
the idea of rigorous testing is less than 100 years old, and there was significant re-
sistance to testing established medical practices even in the 1960s and 1970s be-
cause doctors »knew what worked« (Higgins et al. 2008). However, today, no drug
or treatment enters the market without being tested in a randomized controlled
trial, and no doctor or medical scientist is considered less competent when they rely
on causal evidence to suggest a treatment. There is nothing fundamentally different
about testing medical treatments and policy treatments for their impact. In most ca-
ses, policy trials are easier and cheaper to run and have a larger impact on society.

From my own experience, many field experiments in both the private and
public sectors have been stopped by someone in the organization who feared that
the policy already implemented or the investments made would prove ineffecti-
ve. The public transport agency that withdrew because the two people in charge
of their engagement campaigns were not interested in knowing whether the
campaign they had been running for years, costing thousands of dollars, was ac-
tually leading to more people taking public transport. The large stadium that did
not want to know whether the climate labels they had designed and implemented
actually changed food choices because then they might not be able to run the so-
cial media campaign about their latest sustainability measure. The supermarket
chain that was unwilling to test whether their 2-for-1 campaigns increased food
waste because the outcome could conflict with their profit goals. If there is no
strong evidence for or against a policy, it is much easier to argue for whatever po-
licy aligns best with political preferences.

Clearly, experimentation needs to be conducted with as much scientific rigor
as possible and with transparency towards citizens. As Wang & Yang (2021) warn
in their paper on policy experimentation in China, experiments must be con-
ducted scientifically sound and without particular policy goals in mind. The goal
of experimentation should be to answer questions, not to create evidence in favor
of a particular agenda. Nevertheless, processes can be put in place to ensure fair
evaluations, such as setting up ethical review boards that review experimental
designs before they are conducted, and the requirement to publish public reports
on experiments that have been done.
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4. Providing funding for policy experiments

In addition to policymakers running experiments, there is enormous potential to
learn from experiments conducted in collaboration with or by private actors. By
providing funding conditional on creating causal evidence, policymakers can in-
fluence the quality of evidence they receive. For example, in 2020, the Swedish
Food Agency opened a call to understand how policymaking could reduce
household food waste. One of the requirements for the project was that the re-
search method had to be a randomized controlled trial to receive funding. Toget-
her with Rambgll Sweden, I conducted a large-scale field experiment in eight su-
permarkets across Sweden (Gravert et al. 2021). We were interested in understan-
ding whether multi-buy offers such as »buy 1 get 1 free« would lead to over-
purchasing of fresh produce. We randomized the stores into four different treat-
ments: a single discount, a multibuy discount, a version that made the reference
price more salient, and one with a nudge that playfully reminded consumers not
to purchase more than they needed. Over the two-week period, the stores dis-
played different discounts but kept the prices for two cucumbers/broccoli identi-
cal, regardless of treatment, to avoid any price effects. This means the cucumber
under the single discount was priced at X/2 of two cucumbers under the multi-
buy treatment. The two other treatments had the same multibuy offer but diffe-
red in their framing. We then measured the amount of cucumbers/broccoli
purchased under each discount and in each store. Because the offers were
randomized and not announced in ads, we can be sure that the customers ente-
ring the stores are, on average, the same and that we measured the causal effect of
the offer on purchase numbers. We found that consumers purchased 18 % more
cucumbers when confronted with the »buy two for X SEK and save Y SEK« tre-
atment compared to the »buy one for X/2 SEK« offer. Making the comparison pri-
ce more salient and using the nudge also reduced purchasing compared to the
multibuy offer by 11 % and 9 %, respectively. Using a household survey, we
found evidence that the multibuy treatment also increased household food waste
compared to the single discount treatment. The clear policy recommendation
from the research is to restrict the use of multibuy offers for quickly perishable
vegetables. While this has been discussed, it has not yet been legislated. The re-
search findings have been presented at many policy forums within Sweden, in
the UK, and even at a European Commission event, given the credibility of the
results and their direct application to policymaking. By directing funding to ex-
perimental approaches, the Swedish Food Agency did not need its own capabili-
ties to conduct an experiment but could ensure that the evidence they received
was of the highest standard.
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Similarly, the Swedish Environmental Protection Agency funded a three-year
project at the University of Gothenburg for running field experiments on testing
green nudges. My post-doc from 2015-2018 was funded by this project. During
that time, several field experiments on green food choices were conducted by the
team, such as a study on menu order effects at university canteens (Kurz 2018)
and in a private restaurant (Gravert & Kurz 2021). In the latter study, we were in-
terested in understanding whether placing vegetarian food at the top of the menu
would change what restaurant patrons order. For three weeks in May 2016, the
restaurant randomized who received which version of the menu—the one with
the meat dish at the top or the one with the vegetarian dish at the top. We found
that those who were randomly exposed to the vegetarian dish at the top ordered
25 % more vegetarian dishes than the other group and decreased their meat con-
sumption without any negative effect on sales or customer satisfaction. The ex-
periment was very simple to run. All the restaurant needed to do was print two
versions of the weekly menu, which they already printed every week, and record
which tables ordered which dishes, which they also already recorded. There were
no additional costs. Since then, the effect of changing the menu order on food
choices has been replicated many times and is a robust finding in the literature. It
has also been shown to be far more effective than climate labels in affecting food
choices (Lohmann et al. 2024). Policymakers could mandate that public kitchens
present meal options in ascending order based on their climate footprint. There
are dozens of food and health regulations that restaurants already need to adhere
to, so mandating the order of how meals are displayed to reduce the climate im-
pact would not be out of the ordinary.

5. Where should we start?

There will be questions that are more or less suitable for policy experiments. The
question of whether banning red meat in public canteens will decrease their cli-
mate score does not need to be tested, as it mechanically follows from such a ban.
The question of whether an industry-wide carbon tax will lead to leakage effects
in that industry is impossible for one country to test and would be a question for
the EU government to explore. Nevertheless, there are hundreds of policies that
could be tested in this way.

Mainly, we want to focus on policies where the human factor could lead to a
stark deviation from economic or engineering estimates. Often, we already have
observational and anecdotal evidence that there is a gap between what economic
or engineering models would predict and what we see in the field. In the area of
energy use, this difference is known as the energy-efficiency gap. In 2008, a
McKinsey study estimated that the US could save $900 billion in energy savings
by 2020 through energy efficiency measures, and it has been heavily referenced
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by policymakers (Farrell & Remes 2008). Similarly, the European Commission’s
»Energy Efficiency in Buildings« report estimates that the residential sector could
achieve energy savings of around 30 % with the right investments and behavior
change. To achieve these savings, however, people would need to make the re-
quired investments and change their behavior. Unfortunately, the evidence we
have so far suggests that the engineering estimates are far too optimistic. For
example, smart thermostats are generally considered to have enormous potential
for saving energy if widely adopted. In 2017, the International Energy Agency
estimated that they alone would reduce energy consumption by 10 % (Internatio-
nal Energy Agency 2017). However, in a large-scale field experiment with millions
of energy use observations, Brandon et al. (2022) show that smart thermostats ac-
tually increase electricity and gas consumption by 2.3 % and 4.2 %, respectively,
because users frequently override permanently scheduled temperature setpoints.
Similarly, Alpizar et al. (2024) find in a randomized controlled trial in Costa Rica
that the actual impact of water-reducing technology is three times smaller than
conventional engineering estimates (9 % vs. 28 %), and Christensen et al. (2023)
conclude that home improvement simulations greatly overestimate the effect of
energy savings through energy efficiency renovations.

Not only can engineering models be wrong, but economic models used to
predict behavior have also been proven wrong numerous times. One of the most
prominent economic theories is that providing monetary incentives will increase
the desired behavior. A large share of policies use this assumption to steer beha-
vior. In a recent study, Jilke et al. (2024) tested whether a monetary incentive
would affect contributions to a public good. Moreover, they asked policymakers
what they would expect the results of a monetary incentive on behavior to be,
thus testing the reliance on economic theory. They asked 815 county heads,
mayors, and municipal government representatives of towns in Germany with
over 30,000 inhabitants to predict the effects of a financial incentive on COVID-19
vaccination. On average, the policymakers believed that the financial incentive
would increase vaccinations by 15.3 percentage points. The researchers then te-
sted the exact same incentive in a field experiment involving all 41,548 inhabi-
tants of the German town of Ravensburg. The field experiment showed a precise
null effect of the incentive. Studies evaluating the effects of monetary incentives
on COVID-19 vaccinations have also shown little evidence of their effectiveness,
yet incentives like these were widely implemented during the pandemic, wasting
resources on ineffective policies (Thirumurthy et al. 2022).

It is plausible that the level of the implemented incentives in the mentioned
studies was not suitable to change behavior. As the discussion on the price of car-
bon shows (Drupp et al. 2023), the question isn’t whether there should be a price
on carbon or not, but how high it should be to have the intended effects. This is
where experimentation can play an important role. Rather than discussing and
»arbitrarily« agreeing on a price, different levels could be tested and the most ef-
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fective price chosen. In my study with Skanetrafik, the benefit of providing a one-
month travel card compared to a two-week travel card far outweighed the addi-
tional costs. Here, providing a higher economic incentive made a difference in
behavior. However, in my experiment on consumer switching in electricity mar-
kets, I found that the size of the incentives to switch was not relevant for decisi-
onmaking. Whether consumers expected to save 500 DKK or 1000 DKK had no
influence on whether they switched providers. In this case, other barriers were
more important. This is important for policymakers to know, as we might other-
wise assume that providing higher savings or subsidies would change behavior.
In other situations, the barrier to behavior change isn’t financial at all. In an early
study by the BIT with the Department of Energy and Climate Change, they com-
pared sending homeowners a subsidy to have their roof insulated at a low price
to sending them a coupon for a junk removal company and loft insulation at a
higher joint price. It turns out that, while financially less valuable, the group that
received the junk removal coupon was more likely to show interest in insulating
their roofs because the intervention addressed the right barrier—to insulate your
roof, you first need to spend a weekend cleaning up your attic (Behavioural In-
sights Team 2013).

Lastly, while gathering knowledge about what works is important, it ultimate-
ly needs to lead to the implementation of effective policy. Therefore, we need to
consider the likelihood of adoption by public authorities when choosing what to
experiment on. DellaVigna et al. (2024) investigate what drives the adoption of ex-
perimentally evaluated nudges, like those discussed in this paper. They study 30
US cities that ran 73 RCTs with a national nudge unit. In 27 % of the cases, the ci-
ties adopted a nudge into their regular communication. They find that the stron-
gest predictor of whether the nudge was adopted was not the effect size, but
whether the communication to which it was added was pre-existing or new. If the
nudge was embedded in pre-existing communication, the adoption rate was
67 %, while it was 12 % if the communication was new. The difference is large
and highly significant. DellaVigna et al. (2024) write that the main problem with
both experimentation and implementing new policies is mainly organizational
inertia, as discussed in section 3.5. If there is no pre-existing process, then neither
the experimentation nor, in their case, the tested communication is continued.
This explains the huge success of the tax reminder nudges and the home energy
reports, as every tax agency in the world will send reminders to their citizens to
pay their taxes, and every utility will send bills.
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6. Conclusion

Environmental policy has a lot to gain from adding policy experiments to their
toolbox. Whether in collaboration with researchers, or independently, the experi-
ence of agencies such as STAR in Denmark show that policy experiments are a
feasible and meaningful endeavor. A host of studies on environmental policy
questions show that what we think should work, often does not and that there are
multiple ways of how policy can be improved upon with evidence. Researchers
are also limited in the policy-relevant work they can do without the collaboration
of public agencies and companies. Collaboration would be a win-win for both si-
des. In this paper, I argue that the barriers to experimentation can be overcome if
there is a will to challenge the status quo of how environmental policy is done.
Given the ambitious climate agenda the Danish government and many govern-
ments around the world have set forth, we need to think about innovation not
just in terms of technology, but also in policy making. What this article shows is
that policy makers don’t need to know all the answers. Instead, they can build in
experimentation in the policy process and find out what works.
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