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Introduction

Al Roth famously suggested that an important use of experimentation in economics is to
“whisper in the ears of princes” (Roth 1986). He was referring to laboratory experiments with
human participants designed to test features of real world public policies or to explore the
likely consequences of proposed policies. By “wind-tunneling” or “test-bedding” public pol-
icies in a rigorously controlled environment, experimental methods can help evaluate policy
proposals and test new institutional designs (Smith 1994). Experiments can provide in-
sights into citizen responses to policies and can improve the design of stated preference (SP)
studies (an experimental, survey-based approach for valuing public goods) used to inform reg-
ulatory analysis (Shogren and Taylor 2008; Carlsson and Johansson-Stenman 2012). In this re-
view, we document the use of experimental findings by government agencies and other public
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organizations to inform the design of new environmental and natural resource policies or to
amend the structure of existing policies.1

The policy impacts of experiments are rarely traceable by examining the original papers
and are difficult to locate via targeted literature searches. As such, we gathered much of
the evidence we present from personal communications with researchers at academic insti-
tutions, administrators in government agencies, and crowdsourcing efforts through organi-
zational listservs. Other sources include policy briefs and websites that provide easily acces-
sible and digestible information on research projects and their policy impacts. Although
some experimental results were employed in making specific policy design choices, in far
more instances, experiments provided only broad guidance for improving policy design or
supporting policy action.
There have been targeted efforts to connect academic research, including research involv-

ing SP methods, with its use in benefit–cost analysis (BCA; e.g., Banzhaf 2010; Griffiths et al.
2012; Atkinson et al. 2018). Normann and Ricciuti (2009) assess the contributions of labo-
ratory experiments to policy-making and provide some examples of how experiments have
affected policies (including some related to the environment). Relative to these prior efforts,
we consider the full spectrum of experimental methodologies and a broader range of envi-
ronmental and natural resource applications. Nevertheless, to provide sufficient depth on
the examples we highlight, we do not include all the evidence we uncovered. Moreover, in
some cases, although our sources are convinced that results from experiments had influenced
policy decisions, they could not document the links, typically because they had lost contact
with decision makers or failed to retain documentation (e.g., emails, reports, etc.). This re-
view should therefore not be considered comprehensive.
By documenting many cases in which experimental research has informed policy, we aim

to demonstrate its practical relevance and persuade policy makers—particularly those who
may be skeptical of the potential of experimental research—of its value. Relevant and trans-
parent examples can convince policy makers, funders, public organizations, students, and
researchers of the value of experimentation and can provide an understanding of how to
use its insights in policy (e.g., see Duflo 2018; Shogren et al. 2021). We conclude by making
recommendations to experimental researchers about how to increase the policy impact of
their work.
Experimental Methods and Sphere of Influence

Formal experimentation is a central component of science; before proceeding, it is important
to be clear what we mean by an “experiment.”We define an experiment broadly to mean any
1Outside the environmental context, high-profile examples of experiments used by US government agencies
to inform policy decisions include the Treasury auctions in the 1970s (Smith 1994), payload allocation on
NASA’s Cassini mission to Saturn (Ledyard, Porter, andWessen 2000), the Securities and Exchange Com-
mission’s analysis of short sale price restrictions (US SEC, Office of Economic Analysis 2007), and the de-
sign of the Federal Communication Commission’s spectrum auctions (Plott 1997). Evidence-based exper-
imental approaches are required for the adoption of new medical procedures and medications and are
frequently incorporated into the evaluation of social and education programs, such as the OregonMedicaid
program (Finkelstein et al. 2012) and the Tennessee Student/Teacher Achievement Ratio experiment
(Krueger 1999).
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scientifically controlled (i.e., a nonnaturally occurring) procedure intended to examine the
effect of a mechanism, institution, or intervention on human behavior, or to measure pref-
erences for potential policies. This definition excludes studies typically referred to as “natural
experiments” or “quasi-experiments.” Unlike these studies, most studies we document em-
ploy random treatment assignment with control groups, which provides a gold standard for
causal identification.2

Our definition of an experiment encompasses a wide variety of methodologies, including
highly stylized experiments conducted in university laboratories using student subjects,
lab-in-the-field experiments employing industry professionals or consumers as participants,
and field experiments implemented in natural settings. We also include SP surveys that use
experimental methods to measure preferences and predict behavior. The most appropriate
experimental methodology and subject pool depend on the research questions asked and
types of policy guidance desired (Henrich, Heine, and Norenzayan 2010; Cason and Wu
2019).
One of the most useful roles that experiments can play is in the policy design stage. Eco-

nomic theory can guide policy design, but empirical evidence provides greater confidence
that a policy will accomplish the policy makers’ objectives.3 Experiments are especially useful
when considering a novel policy innovation where, typically, no naturally occurring data ex-
ist that indicate whether the policy would work as intended. Such “testbed” experiments are
particularly influential when policy makers engage with experimenters at an early stage, be-
cause the testbed experiments can help refine specific policy implementation details.
Experiments can also be useful following policy implementation, by helping assess whether

a specific policy feature has led to intended or unintended results and by suggesting improve-
ments to the policy design.4 Making changes after policy implementation can, however, be
challenging. It may be legally difficult to make changes, especially when aspects of the initial
policy design were guided by enabling legislation, and because policy changes often require an
extensive notification and comment period.
Although experiments can provide useful input to decision-making, we acknowledge that

complementary evidence is generally needed to justify a specific policy.5 An experiment can
provide direct evidence of causal links and provide estimates of the impact of a policy. How-
ever, replication of the results of the experiment, as well as complementary analyses, such
as an assessment of benefits and costs, may be needed prior to implementation. Even when
a causal link between a policy and a desired outcome is clear, this alone does not justify the
policy intervention. Experiments typically, and intentionally, overlook a range of other
considerations that are likely to play an important role in policy adoption, such as political,
2For a critical discussion on randomized control trials (RCTs), see Deaton (2020).
3Del Carpio, Alpizar, and Ferraro (2021), in the context of a monitoring program in rural Costa Rica aimed
at reducing community water use, provide an example of how researchers and policy makers can collab-
orate during the experimental design phase to ensure a common understanding of what is being studied,
how outcomes will be measured, and how hypotheses will be tested.
4For example, policy makers may rely on engineers’ estimates of resource savings. However, if people cannot
use the technology correctly, then the actual gain may be much smaller (Alpizar, Del Carpio, and Ferraro
2024).
5We thank Dale Whittington for emphasizing this point to us.
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ethical, and fiscal concerns (e.g., the political fallout reported in Browne et al. [2025], dis-
cussed later). Moreover, some interventions that are successful in small trials may not work
when implemented at a larger scale (see Al-Ubaydli et al. [2021] and List [2024] for a discus-
sion of scaling problems and ways to mitigate them). These and other considerations are
more likely to be captured in quasi-experiments and nonexperimental research (e.g., histor-
ical analysis and event studies), which make complementary contributions to policy design
and implementation (Connolly, Loewenstein, and Chater 2025). In the next sections, we de-
scribe experiments that informed policy decisions.
Property Rights Trading

Laboratory experiments have provided testbeds to improve the performance of property
rights trading programs, including cap-and-trade systems for controlling air emissions, in-
dividual transferable quota schemes to regulate fishing, and markets for trading water
allocations. Such programs can achieve policy objectives at a lower cost than traditional
command-and-control policies—for example, regulations that require the use of specific
pollution control technologies. In the case of emissions trading programs, regulators set a
cap on total emissions, and firms are allocated (or purchase) permits (also called allowances)
to emit a specified quantity of emissions. Firms can trade these permits, creating a financial
incentive to reduce emissions where it is cheapest to do so. To implement these and other
trading programs, policy makers must develop new market institutions and rules for which
historical observational data provide little guidance. However, these new institutions and
rules can be varied in experiments to evaluate their empirical consequences.
As an early example, a testbed experiment helped to design important features of the Re-

gional Clean Air Incentives Market (RECLAIM) trading program in Southern California.
The South Coast Air Quality Management District (AQMD) used emissions trading to re-
duce nitrogen oxides (NOx) and sulfur dioxide (SO2) emissions from stationary sources
(such as power plants) by annually phasing down allocated permits. In trading programs,
permits are associated with a specific compliance period, which has a defined start and
end date. When too many or too few permits are available late in a compliance period, the
permit prices in the market can be volatile. The most common way to limit permit price vol-
atility is by allowing traders to bank permits for later use, but the RECLAIM program did not
allow the banking of unused permits for use beyond their compliance year. To provide an
alternative way of smoothing out price variability without banking, Carlson et al. (1993) de-
veloped a set of experiments to test a new idea. In a pair of experiments, the researchers
showed that price volatility arising from a uniform permit expiration date could be nearly
eliminated by staggering expiration dates. Doing so helped avoid the “squeeze” of excess sup-
ply or demand at the uniform expiration date. The AQMD adopted the staggered expiration
date design, which continues to this day.
One way to allocate emissions permits is through auctions. Early testbed experiments were

motivated by a new auction institution designed by EPA when implementing Title IV of the
1990 Clean Air Act Amendments. The goal of this comprehensive, nationwide emissions
trading program was to reduce SO2 emissions by about one-half. The new auction had
unusual incentive properties, in that individual sellers received the bid prices of “matched”
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buyers, and higher bid prices were given to sellers who offered lower prices.6 All individual
bids and offers thus directly affected transaction prices. Cason (1993) showed theoretically
how this creates incentives for sellers to submit offers below their cost of emission control.
This can generate downwardly biased price signals and inefficient trading, unrealized mutu-
ally beneficial trades, and seller losses.
Although the unusual bid-to-offer matching creates undesirable incentives in theory, it is

an empirical question whether human bidders’ behavior changes because of these incentives.
A laboratory experiment by Cason (1995) found that seller offer behavior was broadly con-
sistent with the theoretical incentives of the new EPA auction. In a subsequent experiment,
Cason and Plott (1996) compared the behavior and performance of the EPA auction rules
with the more common uniform-price auction rules, which are used daily by specialists
on the New York Stock Exchange to set opening prices. Buyers in the EPA auction bid below
their true permit valuations to obtain greater surplus when buying, as is standard in pay-as-
bid auctions. Sellers in this auction recognized that offering permits at lower prices allowed
them to match up with higher bids and receive higher prices. After several decision rounds,
most sellers submitted offers well below their emission control costs. The level of value and
cost misrepresentation by buyers and sellers was much greater in the EPA auction than in the
more standard uniform-price auction, where only marginal bids and offers affect prices.
Consequently, prices were less accurate in reflecting the underlying emission control costs.
From the evidence provided by these experiments, as well as low early participation in the

EPA auction, the US General Accounting Office recommended switching to the more com-
mon uniform-price rules (US GAO 1994). EPA attorneys determined that the statutory lan-
guage of the act permitted this change, and the agency proposed making that switch because
the new price rule “may have the benefit of producing a less confusing price signal” (US EPA
1996). EPA never changed the auction rules, however, because they largely abandoned the
annual permit auction for interfirm trading.Moreover, by 2010, the SO2 permits lost all value
because of other regulations that limited emissions. Nevertheless, the experimental testbeds
did encourage EPA to rethink its auction pricing rules (Schmalensee and Stavins 2013, 2017).
In other emissions trading programs, regulators engaged with experimentalists to assist in

the market design process. For example, Virginia’s Department of Environmental Quality
(DEQ) commissioned a series of experiments (Porter et al. 2009) to help design their auction
for NOx allowances. The experiments compared the revenue and efficiency of three auction
mechanisms, known as a sequential English clock auction, a combinatorial sealed-bid auc-
tion, and a combinatorial English clock auction.7 The combinatorial auction formats can ac-
count for the potential substitutability between allowances of different vintages, allowing
bidders to submit “any/or” bids specifying acceptable prices and quantities for different com-
binations of vintages.8 The DEQ sought an auction design that would maximize revenue and
6Clean Air Act Amendments of 1990 (Public Law 101-549), Sec. 416(d)(2).
7The English clock auctions use a clock to quote successive prices, and each bidder indicates the quantity
they demand at the standing price. The auction ends when the quantity demanded equals the supply of
allowances. In the sealed-bid auction, allowances are allocated to the successful bidders on a pay-as-bid
basis.
8The vintage of the permit defines the year when it can first be used. A 2004 vintage allowance can be used in
2004 and in the future (subject to restrictions), but a 2005 vintage allowance cannot be used in 2004.
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ensure that permits went to firms that value them the most. The results indicated that the
sequential English clock auction generated the highest revenues, while also being simpler
than the combinatorial alternatives, and the Virginia DEQ chose to implement this auction
format. The timing of the experiments and Virginia’s auction adoption likely influenced
other signatory states of the Regional Greenhouse Gas Initiative (RGGI) to shift toward al-
lowances auctioning. The experiments served as a bridge to policy implementation for the
well-developed theoretical literature on auctions.
In another example of regulators engaging with experimentalists, the New York State En-

ergy Research and Development Authority funded an extensive series of auction design ex-
periments for selling carbon dioxide (CO2) emission allowances in RGGI (Holt et al. 2007).
The experiments compared different auction formats across a set of performance measures,
including whether auction prices reflected their market value following an unanticipated
shift in demand for allowances. The study recommended a uniform-price sealed-bid auction,
which was adopted for RGGI, as well as subsequently by the EU Emissions Trading System
(EU ETS) and the California greenhouse gas market (Assembly Bill 32).9 This recommenda-
tion was supported further by experiments in which bidders could tacitly or explicitly collude
in uniform and discriminatory (i.e., prices match the offers of sellers) sealed-bid and clock
auctions (Burtraw et al. 2009).
More recently, two sets of experiments made recommendations for changes to permit auc-

tion rules, which were subsequently adopted in emissions trading programs. The first set
of experiments tackled a common problem in greenhouse gas emissions trading programs,
in which permits are oversupplied in the early years, leading to extremely low prices
(Narassimhan et al. 2018). To address this problem, Burtraw et al. (2022) demonstrated
the effectiveness of using a price-responsive supply schedule that automatically adjusts the
supply of allowances to new information about abatement costs. The experiment provides
evidence that this mechanism increases allowance prices and reduces volatility in prices
and revenues. This supply adjustment process was adopted recently by RGGI and is being
considered by the California market.10 Holt and Shobe (2016) report an experiment that
evaluated the effectiveness of a quantity collar, which adjusts the auction quantity based
on the stock of banked permits and is very similar to the way in which the EU ETS was
adjusted in 2019 when introducing the Market Stability Reserve. Interestingly, Holt and
Shobe (2016) compared the effectiveness of such a quantity collar with a policy with a sys-
tem of minimum and maximum permit prices—a price collar. Comparing the quantity and
the price collar, the latter reduces price variability and increases efficiency, but the experiment
results arrived too late in the policy-making process for the EU ETS to take these results into
account.
Betz et al. (2010, 2017) report experiments that tested different auction designs for

CO2 permit allocation in Australia, comparing sealed-bid and alternative clock formats, as
well as simultaneous and sequential bidding. The clock format performed best in simul-
taneous auctions, but switching to a sequential procedure gave an efficiency advantage to
9Personal communication with Charles Holt (May 3, 2023).
10Personal communication with Charles Holt (May 3, 2023).
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sealed-bid rules. The draft legislation that created the CO2 trading scheme followed closely
the recommendations based on the experimental results (Australian Government 2013).
However, after the 2013 election, a new coalition government abolished the carbon pricing
mechanism.
The Australian government also used experiments to help design a credit trading trial to

address dryland salinity, comparing rules based on uniform price (i.e., same price to all
sellers) and discriminatory price (i.e., prices match the offers of sellers) and different infor-
mation conditions during bidding (Connor et al. 2008). Results led to the adoption of closed-
book, uniform-price rules for field implementation, and BCA estimated net positive benefits
for the program overall.
Conservation Auctions

Experiments have also informed the design of conservation auctions, which allocate funds to
pay landowners to implement conservation practices. One important example is the Georgia
Irrigation Reduction Auction. In 2000, Georgia passed a law that required the state’s En-
vironmental Protection Division (EPD) to use an unspecified “auction-like process” to pay
some farmers to suspend irrigation in drought years. In the auction, farmers would compete
for payments from the EPD to voluntarily cease irrigating their land from a well for the re-
mainder of the calendar year.
To testbed alternative auction designs, the EPD contracted with experimentalists (Cum-

mings, Holt, and Laury 2004). Given that farmers can communicate before and during an
actual auction, the researchers sought a “collusion-proof” design and allowed face-to-face
communication during the experiment. Moreover, EPD officials wanted the auctions to al-
low farmers to revise offers. Among the design issues investigated were the tie-breaking rule
(in the event a tie occurs at the highest acceptable price), uniform- versus discriminatory-
pricing rules, and the approach for announcing accepted offers each round (by permit ID
or by announcing the highest accepted price). To help EPD officials better understand
and trust the results of the experiments, the experimentalists invited the EPD director and
staff to attend a laboratory session and to review the study’s findings. The EPD implemented
the experimenters’ recommended procedures: a discriminatory-price auction with opportu-
nities for sellers to revise their offers, no announcement of the maximum accepted price, and
a random tie-breaking rule (Cummings, Holt, and Laury 2004). To pursue noneconomic ob-
jectives, however, the EPD director did not apply a consistent rule for provisionally accepting
offers across revision rounds.
In Victoria, Australia, the Department of Natural Resources and Environment sought bids

for projects to improve native vegetation management on private land. To help design these
BushTender auctions, the department commissioned a series of laboratory experiments (Cason,
Gangadharan, and Duke 2003). In conservation auctions that differentiate project offers by
their environmental benefits, an important design decision is whether the regulator should
reveal the benefit information to sellers. Providing this information could improve auction
performance if it encourages landowners to submit offers closer to their true costs. However,
landowners who learn that their projects are highly valued may respond by submitting higher
offers. In the experiment, sellers receiving benefit information misrepresented their costs more
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for high-benefit projects. Consequently, the overall environmental benefits acquired in the lab-
oratory conservation auctions were lower (and seller profits were higher). The experimental
results thus led to a recommendation to withhold benefit information from sellers, and
the government followed this advice when it implemented the policy in Victoria (Stoneham
et al. 2003). Analysis of the auction data led to estimates of substantial cost savings relative
to fixed-rate payments, which were the prevailing mechanism for subsidizing conservation ac-
tivities at the time (Schilizzi and Latacz-Lohmann 2007).
Balmford et al. (2023) used a combination of prior auction theory and lab experiments to

persuade an industry partner to change a conservation auction from a discriminatory-price
rule (pay-as-bid) to a uniform-pricing rule. The specific auction allocates contracts to far-
mers located in the Poole Harbour catchment within the United Kingdom to plant cover
crops to reduce downstream nitrogen runoff. Their analysis focused on a comparison of auc-
tion behavior and outcomes following this switch with earlier results using pay-as-bid rules,
as well as a “control” catchment that maintained these older pricing rules. The positive re-
sults from this field experiment (lower bids, lower payments to farmers, and less strategic
behavior) led to continued use of uniform-pricing rules in the tested catchment, as well as
the adoption of these rules as the pricing default when these conservation schemes expanded
geographically in the United Kingdom.
Auctions can also encourage bidders to engage in spatial coordination, whichmay increase

the ecological benefits of conservation efforts (for a review, see Hanley 2026). Rolfe, McCosker,
andWindle (2008) describe pilot tests conducted with landholders. The goal was to create “cor-
ridors” protecting native vegetation, which required coordination among adjacent parcels with
different owners. Insights from the experiment were used in a full-scale rollout in Queensland,
Australia, leading to an auction design with multiple bidding rounds to help landholders learn
about the process and its risks and to provide feedback on the locations of other bid proposals
(Windle et al. 2009).

Environmental Programs Directed at Individuals
and Households

Experiments have been important to the development of interventions that encourage indi-
viduals and households to limit their use of natural resources and participate in environment-
related programs. Some of these studies develop and evaluate the impact of information
“nudges” (Thaler and Sunstein 2008). For example, Schultz et al. (2007) studied the effects
of normative information on residential energy use. They find that providing information
on average electricity usage decreased use among above-average energy consumers and in-
creased use among below-average consumers. For the latter group, the undesirable effect of
increased electricity use was offset when this messaging was combined with a happy face emo-
ticon. This article influenced companies that work with public utilities, such as Opower (see
Schultz et al. 2018) andVertexOne (previouslyWaterSmart), to use social norms to encourage
conservation behavior. A report by WaterSmart (2014) documents that they scaled up the
Schultz et al. (2007) methodology and sent “Home Water Reports” that reduced water con-
sumption by up to 5 percent; Opower interventions cut energy usage by 2–5 percent (Schultz
et al. 2018).
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The European Commission Directive 2009/72/EC requires EU member countries to eval-
uate the rollout of smart electricity meters (which allow consumers to digitally monitor en-
ergy use in real time) and to equip at least 80 percent of customers by 2020, subject to a fa-
vorable BCA. To meet these objectives, Ireland’s Commission for Energy Regulation, in
coordination with various industry partners, conducted separate randomized controlled tri-
als (RCTs) for electricity and natural gas to test the effects of detailed energy use statements,
billing frequency, smart meters, and pricing schemes that vary depending on the time of day
(CER 2011a, 2011b). For both energy sources, the field trials showed that using a combina-
tion of a detailed use statement, bimonthly billing, and smart meters resulted in significant
reductions. Encouraged by these results, Ireland’s National Smart Metering Programme be-
gan in 2019.
In principle, improvements in home energy efficiency offer the potential to reduce home-

owners’ energy bills while also lowering greenhouse gas emissions. However, most policies
designed to improve home energy efficiency have not met expectations (Levinson 2016).
As part of the efforts of the Energy Policy Institute at the University of Chicago (EPIC)
to provide evidence-based recommendations to the US government (EPIC 2021a), Burlig
(2021) offered recommendations on how to improve the performance of home energy effi-
ciency programs, based in part on experimental evidence by Allcott and Greenstone (2017)
and Fowlie, Greenstone, and Wolfram (2018). These recommendations include requiring
federal programs to incorporate real world evaluation to identify which retrofits have the
highest return, as well as to identify implementation failures. As documented in EPIC
(2021b), the Infrastructure Investment and Jobs Act established a grant program that funds
commercial and residential energy audits, as well as upgrades and retrofits. Within a year
after the upgrades are made, a final audit is required to assess the total energy savings, re-
flecting Burlig’s recommendation.
The Behavioural Insights Team (BIT), originally created by the UK government but now

operating as an independent consultancy, applies a behavioral science approach to address
public policy problems.11 One environment-related issue that BIT addressed with experi-
ments was the sustainable consumption of electronic and household electric appliances.
BIT used laboratory experiments with consumers to help the French government develop
a repairability index, which informs consumers about the repairability of electronics and
electric products, and then evaluated the most promising options with an RCT (BIT 2024).
The repairability index came into force in 2021. A post-implementation evaluation suggested
an increase in the share of more repairable products sold, and producers also responded by
building newer models that were more repairable (BIT 2024).
In a second project, the BIT partnered with Chicago’s Department of Water Management

(DWM) to design and test, with an RCT, methods for increasing return rates for people who
had requested a drinking water test kit to detect lead (BIT 2022). One intervention redesigned
the test kit to make it easier for people to complete the test, and a second sent text message
reminders to return the kit. The new kit increased return rates by more than 20 percentage
11The existence of more than 300 Behavioral Insights units across the globe (https://oecd-opsi.org/bi-units/)
exemplifies the growing interest in using evidence from experiments and other methods to inform policy.

https://oecd-opsi.org/bi-units/
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points, with an additional 3.8 percentage point increase among those who received a re-
minder. The results motivated the DWM to adopt the new kits and to send text reminders
(BIT 2022).
Regulatory Enforcement and Compliance

In the context of regulatory enforcement to promote compliance, several experiments have
led to the adoption or modification of rules. These changes affected both consumers and
producers. On the consumer side, a recent example concerns the enforcement of restrictions
on residential outdoor water use during drought conditions in California. Although smart
water meters reduce ongoing monitoring costs to near zero and have been available in some
areas for over a decade, many communities continue to rely on costly in-person monitoring.
In collaboration with the city of Fresno, researchers implemented a field experiment to ex-
amine the effects of smart meters that could perfectly detect violations of outdoor water use
restrictions (Browne et al. 2025). By randomizing whether households were subject to
automatic enforcement, as well as the levels of the fine for violations, they found that auto-
mated enforcement reduced violations by 17 percent and decreased water consumption by
about 3 percent. However, automated enforcement also increased customer complaints by
1,100 percent. Many of these complaints arose because of a lack of understanding about
the policy’s motivation, ultimately leading to the program’s cancellation. This suggests that
better communication could have mitigated these concerns and highlights that political con-
siderations can limit technological solutions to enforcement challenges.
In another consumer context, a field experiment shed light on the effectiveness of using a

threat of punishment to encourage households to sort their waste (Vollaard and van Soest
2024). The experiment randomized the timing of a warning letter, followed by a 1-month
period of highly visible and intensive law enforcement, across 65 waste collection routes in
Tilburg, Netherlands. These interventions led to a persistent drop in residual waste of 10–
15 percent. The experiment identified the favorable financial performance of this enforcement
program, which led to its implementation and expansion to additional areas (van Oirschot
2015).
On the industry side, Duflo et al. (2013) report on a 2-year experiment conducted in Gu-

jarat, India, that varied the incentives of auditors for environmental performance. Gujarat is
a fast-growing industrial state that suffers from some of the highest levels of industrial pol-
lution in the country. In 1996, the authorities introduced a third-party environmental audit
system, with auditors hired by the plant. The system was functioning poorly, with regulators
viewing the audits as useless because of inaccuracies. Researchers collaborated with regula-
tors to modify the audit and inspection system to improve its accuracy. In the study, half of
the auditors were hired and paid by the plants, which was the status quo, and the other half
were paid fixed fees and received incentive payments for accurate reports. Results indicated
that the status quo system was clearly corrupt, as auditors systematically reported emissions
marginally below the standard, even though actual emissions were generally higher. In the
experimental treatment, auditors reported more truthfully, and this significantly reduced the
false compliance rate; consequently, plants receiving the experimental treatment reduced their
pollution emissions. The state used these results to improve monitoring and enforcement
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procedures. Air and water pollution at plants receiving the new audit format were signifi-
cantly lower within 6 months, reducing air pollution by 28 percent.12

Benami et al. (2023) report on an experiment that studied how text message reminders
can improve on-time submission of discharge reports for compliance with the US Clean
Water Act. Collaborating with the US EPA in this information nudge experiment, the re-
searchers customized messages ahead of reporting deadlines to enhance the firms’ perceived
probability of violation detection. Although treatment effects were heterogeneous, the pre-
deadline reminders increased overall on-time submissions by almost 7 percentage points.
The administrators of the EPA’s office responsible for receiving electronic discharge moni-
toring reports indicated that, based on this research, the system’s functionality was adjusted
to issue pre-deadline reminders for report submission to enhance compliance.13
Nonmarket Demand for Environmental Goods and Services

A significant contribution of environmental economics to policy has been the development
of tools for assigning amonetary value to the benefits of environmental and other nonmarket
goods. SP experiments are the leading nonmarket valuation approach. They can place a value
on policy outcomes that go beyond the scope of observational data. They can also quantify
important sources of both use value (such as value from recreational fishing) and nonuse
value (such as value placed on the mere existence of specific ecosystems) that are associated
with changes in environmental goods and services. SP surveys mainly enter the policy arena
through government BCA, which policy makers often use to justify environmental regula-
tions. BCA is generally an input to decision-making rather than a stand-alone decision tool.
Nevertheless, its global use and the frequent inclusion of SP estimates in BCA indicate vast
potential for influence.14

SP surveys have received considerable skepticism because they rely on potential behavior—
what people say they are willing to do or pay—rather than actual behavior. These concerns
have led to a large body of research.15 Important catalysts for methodological developments
included early research funded by EPA, Ronald Reagan’s 1981 executive order requiring BCA
for major regulations, and the National Oceanic and Atmospheric Administration (NOAA)
Panel on Contingent Valuation’s qualified endorsement of SP surveys (Arrow et al. 1993).16

Laboratory and field experiments have been key to these developments. Such experiments
have been used, for example, to compare alternative procedures for eliciting the value that
survey participants place on environmental costs and benefits, and for testing the efficacy
12https://urbanlabs.uchicago.edu/projects/gujarat-auditing-the-air.
13Personal communication with Elinor Benami (September 7, 2023).
14A handful of studies summarize the role of nonmarket valuation research, including SP, in various envi-
ronmental policy contexts spanning the United States (Loomis 2000; Banzhaf 2010; Griffiths et al. 2012;
Petrolia et al. 2021), the United Kingdom (Atkinson et al. 2018), and Australia (Baker and Ruting 2014).
Some of the research that we elected to highlight is referenced in these related studies.

15Most SP valuation scenarios are hypothetical, in the sense that decision makers are generally not consid-
ering the exact policies described, nor have they committed to using a decision rule based on survey results.
Nevertheless, most participants view their responses to high-quality SP surveys as consequential (e.g.,
Herriges et al. 2010), and survey results can influence policy decisions, as documented in this article.

16An important output from early EPA funding is an assessment of the methodology (Cummings,
Brookshire, and Schulze 1986).

https://urbanlabs.uchicago.edu/projects/gujarat-auditing-the-air
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of information scripts that encourage participants to provide truthful responses. Experiments
have further been important for external validity testing—that is, whether statements of what
people say they would do reflect what they actually would do. In particular, experiments pro-
vide the opportunity to construct markets for the provision of public goods and vary the fi-
nancial consequences of the choices presented to participants. These methodological experi-
ments have been critical to increasing the acceptability of SP methods among academics and
policy makers.17

We first highlight four studies associated with water resource management decisions. A
survey by Jones & Stokes Associates (1994), as discussed by Loomis (2000), helped inform
the decision to increase water flows into Mono Lake to protect migratory birds by reducing
the water rights of Los Angeles. The SP study elicited valuations for different lake elevations
and concluded that an elevation of 6,390 feet yielded the highest benefits. The California
State Water Resources Control Board (1994) issued a decision that the lake must rise to
6,392 feet, which is close to the research recommendation. In a second example, Bateman
et al. (1995) estimated the value of protecting the Norfolk Broads wetland area in England
from flooding from the North Sea. A defining feature of the study is that it followed the best
practice guidelines proposed by the NOAA panel. The postscript to Bateman, Langford, and
Rasbash (2001, 536) states, “Given our findings, the National Rivers Authority chose to use
the . . . [willingness to pay]WTPmeasure in their attempt to argue the case for funding from
the UK Treasury. . . . As a consequence the principle of funding flood defences in Broadland
has now been accepted and the construction of new defences has recently commenced.”
As a third example, Welsh et al. (1995) used a national survey to estimate the total eco-

nomic value of changes in the operating criteria for Glen Canyon Dam on the Colorado
River. Concerns over the impacts on downstream resources led to a decision by the Secretary
of the Interior for Reclamation to prepare an environmental impact statement to reevaluate
dam operations. Of the nine operational alternatives considered, the Modified Low Fluctu-
ating Flow Alternative was selected because it provided the most benefits. The Record of De-
cision (US DOI 1996, 13) highlights that, although the operational changes would result in a
decrease in hydroelectric power generation, “a recently completed non-use value study . . .
indicates that the American people are willing to pay much more than this loss to maintain a
healthy ecosystem in the Grand Canyon.” Last, a study by Adamowicz, Louviere, and Wil-
liams (1994) estimated the recreation impacts of alternative flow scenarios for the Highwood
and Little Bow Rivers in Alberta (Canada). This study provides a framework for combining
SPs for potential recreation opportunities with data on actual recreation visits; it highlights
that SP experiments, through randomization techniques, can make it easier to identify the
effects that different factors, such as travel costs, have on recreation demand. Benefits esti-
mates from the study were part of the BCA that supported the Highwood/Little Bow water
resource development project. The executive summary of the review panel (NRCB/CEAA
1998) recommended to the federal government that, in part based on expected “social” ef-
fects (i.e., nonmarket values), the proposed project is in the public interest.
17Johnston et al. (2017) document many examples of SP experiments related to methodology and validity.
As evidence of increased acceptability, the revised US federal guidelines for regulatory analysis (OMB
2023) effectively elevate the standing of SP studies and summarize the Johnston et al. (2017) best practice
guidelines.
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It is evident from these case studies that it is important for SP studies to survey the affected
population, describe potential mechanisms for change, and quantify the environmental and
other social impacts of a policy design relative to an appropriate counterfactual scenario. Dis-
connects between a policy application and an SP study provide fodder for rejecting or down-
playing benefit estimates (Baker and Ruting 2014). As emphasized by a series of examples
described in Banzhaf (2010), which examined the role that nonmarket valuation research
has played in the design of land conservation policies, SP was more likely to influence policy
when researchers made efforts to directly communicate findings to stakeholders, present
quantitative information in ways that help policy makers gauge political support (e.g., by
providing information on the distribution of values in the public rather than average or total
willingness to pay), and offer qualitative information such as relative policy importance and
people’s motivations for being for or against a policy action.
Whereas the above examples are tied to relatively small geographic areas and targeted pop-

ulations, national policies require more substantive evidence. An early example is the EPA-
funded study by Carson and Mitchell (1993). As documented by Griffiths et al. (2012), this
study served as a primary source for estimating benefits associated with several rules related
to surface water quality. The study was well suited for policy analysis because it used a rep-
resentative sample of respondents and implemented nationwide valuation scenarios as treat-
ments that were linked to the “designated use” standards of the Clean Water Act. In the
United Kingdom, the National Water Environment Benefit Survey (NERA-Accent 2007;
Metcalfe et al. 2012) is another example of a “workhorse” national study used in various anal-
yses involving program appraisals and assessments. Estimated values can be adapted to fit
different geographic and ecological scales and are based on SP valuation scenarios congruent
with the European Union Water Framework Directive.
Atkinson et al. (2018) evaluated the extent to which environmental valuation has influ-

enced UK policy decisions. In the case of water policy, the authors document extensive use
of SP methods by the environmental agency and private water companies. In some cases, the
BCA appears to have been undertaken merely to fulfill policy mandates, whereas in others,
the analysis was an input to help determine the preferred policy alternative. As a more direct
link between BCA and policy outcomes, under the Water Framework Directive (EC 2000/
60/EC), areas with benefit–cost ratios of less than 0.5 (where costs were twice as much as ben-
efits) triggered the possibility of exemption fromminimum water quality standards; exemp-
tions have been granted, which resulted in substantial cost savings. In the case of “natural
capital” policies—which account for the value of nonmarket natural resources—BCAs have
further influenced government budget allocation decisions.
Because of resource constraints, it is often impractical to conduct a case-specific SP study

to inform a regulatory analysis. The trend has been to use benefit transfer, which relies on
using results from existing nonmarket valuation studies to estimate values for new policy sce-
narios. Benefit transfer exercises are done primarily through integrated assessment models
(e.g., BenMAP, HAWQS, NEVO) and meta-analyses of multiple studies. For example, when
determining the benefits associated with decreased mortality rates, many government agen-
cies use results frommultiple studies to form a central estimate of the value of a statistical life
(VSL). These VSL estimates represent a large share of the benefits of many environmental
regulations, including those related to the health benefits of air quality and drinking water
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standards. On one hand, benefit transfer decreases the need for a single study within the con-
text of a specific policy analysis. On the other hand, a single study often is used to inform
myriad analyses. For example, as documented by Petrolia et al. (2021), 14 SP studies related
to mortality or morbidity risks were used in 29 or more of the 49 regulatory impact analyses
conducted by EPA between fiscal years 2008 and 2019.
SP experiments also have influenced public decisions outside the benefit–cost context. The

New England Fishery Management Council and the NOAA regional administrator rely
solely on the outputs from a bioeconomic model, a version of which is described in Lee,
Steinback, and Wallmo (2017), to set recreational fishing regulations for Gulf of Maine
cod and haddock. The bioeconomic model integrates SP-based estimates of recreation de-
mand with an age-structured model of the dynamics of fish stock. In 2023, the same mod-
eling approach was used to set fishing regulations for summer flounder, black sea bass,
and scup in the northeastern states. There is an effort at NOAA Fisheries to replicate this
modeling approach across the country.18

Aadland et al. (2012) conducted a nationwide study to estimate the willingness to pay for a
new pass for recreational access to US public lands. Using a sample of people who had previ-
ously purchased a National Parks Pass, they estimated that the average household would pay
more than $80 to replace the pass they previously purchased, and that expected revenue losses
were estimated to be modest at prices of $75 or above. Based on this evidence, the federal agen-
cies set the price of the new pass at $80. The authors report that the projected sales from their
calibrated model (at a price of $80) were within 12 percent of the actual sales for the first year.
The Future Experimental-Environmental Policy Nexus

Although our academic, industry, and government sources reported many experiment-policy
links, they were more likely to report promising experimental results that were ignored in
subsequent policy decisions. For example, the US Department of Agriculture (USDA) staff ex-
perimentally tested the effects of behavioral nudges, in particular tailored reminder letters, on
participation in a Conservation Reserve Program auction known as the General Sign-Up, through
which landowners can submit offers to enroll land into conservation practices (Wallander,
Ferraro, and Higgins 2017). The lead researchers calculated that the intervention had a benefit–
cost ratio of between 20:1 and 90:1. Yet, USDA staff did not use the intervention in subse-
quent auctions.19 More broadly, our sources reported that experimental evidence was not
routinely used to inform the design of environmental policies and that experimentation
was rarely embedded into environmental programs for the purpose of learning and evalua-
tion (observations also made in Ferraro et al. 2023).
The challenge of encouraging practitioners to generate and use experimental evidence is

not unique to environmental and natural resource policies. The field ofmedicine, for example,
has a long history of generating experimental evidence. Yet recent concerns about the lack
of use of that evidence among practitioners, and the relevance of that evidence under real
world conditions have given rise to the field of “implementation science.”Using experimental
18Personal communication with Scott Steinback (July 27, 2023).
19Personal communication with Paul Ferraro (June 18, 2025).
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designs, implementation science researchers study the effects of medical interventions under
real world conditions (Brown et al. 2017) and test ways of promoting the use of evidence
among practitioners (Foy et al. 2023). In areas outside of medicine, researchers are studying
how practitioners use evidence (e.g., Vivalt and Coville 2023; DellaVigna, Kim, and Linos
2024) and employing experimental methods to test new ways of encouraging its use (e.g.
Hjort et al. 2021; Scott et al. 2023).
We believe that an essential but untapped use of experimentation is to test new ideas to

encourage environmental and natural resource policymakers to employ experiments and ex-
perimental evidence. For example, academics have written survey articles that are intended
to communicate experimental results in accessible ways, for instance, by providing “lessons
for policy makers” (e.g., Noussair and van Soest 2014; List and Price 2016; Stranlund 2017)
Other forms of accessible communication include nontechnical policy briefs and internet
media, such as podcasts and blogs, that can be easily found through search engines. To test
whether such forms of communication increase the use of evidence, experimentalists could
vary decision makers’ exposure to different forms of communication about evidence under
both laboratory and field conditions.
Our own experiences, and those of our industry, government, and academic sources, also

highlight the importance of efforts to build and maintain relationships between experimen-
talists and policy implementers. The windows for influencing the design or redesign of pol-
icies and programs arise suddenly, and they close just as quickly. Experimentalists are likely
to miss those windows if they do not have well-established relationships with implementers
and if they are not able to act quickly. Well-established relationships can also help policy
implementers develop an appreciation for the power of experimentation and thus engender
a greater willingness to use experimental evidence in shaping policies. Such relationships also
make it more likely that experimentalists will consider policy-relevant issues when designing
experiments, such as whether or how a new program will work when scaled up (List 2024)
Equally importantly, close relationships with implementers can help researchers better un-
derstand the research needs of various programs and thus identify and disseminate the most
relevant research results (e.g., Moore et al. 2023). For example, in the United States, the
Foundations for Evidence-Based Policymaking Act of 2018 encourages federal agencies to
create annual learning agendas that identify questions for which answers would improve
program impacts (described in more detail in Ferraro et al. 2023). The more that experimen-
talists are involved in crafting these learning agendas with program staff, the more likely it is
that experimentation will be used in fulfilling these agendas.
There are no silver bullets for effectively encouraging policy makers to rely more on exper-

imentation and experimental results in the design and implementation of environmental and
natural resource policies. However, we believe that our documentation of previous produc-
tive links between experiments and policies warrants continued efforts to find ways to create
more links in the future.
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