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Abstract

One key aspect of the ecological transition has to do with individuals’ and collective behavior
and its impact on climate change and decarbonization. We will describe how these questions can
be studied by proper experimental designs by focusing on two examples: the implementation of
Nordhaus's climate club idea for making countries contribute to climate change mitigation, and
the interplay between the perception of the risk of a climatic catastrophe and the social norms
arising from, and influencing, individual behavior. We will draw conclusions of the outcome of the
experiments that can be relevant for policy making.
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Resumen

Un aspecto clave de la transicion ecologica tiene que ver con el comportamiento individual y
colectivo y su impacto en el cambio climdtico y la descarbonizacion. Describimos como pueden
estudiarse estas cuestiones mediante diserios experimentales adecuados, centrandonos en dos
ejemplos: la aplicacion de la idea de los clubes climaticos de Nordhaus para hacer que los
paises contribuyan a la mitigacion del cambio climatico, y la interaccion entre la percepcion
del riesgo de una catdstrofe climatica y las normas sociales que se derivan de, y que influyen en,
el comportamiento individual. En las conclusiones discutimos como este tipo de experimentos
pueden ser relevantes para la elaboracion de politicas.

Palabras clave: clubs climaticos, experimentos conductuales, normas sociales.
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32 LA TRANSICION A SOCIEDADES DESCARBONIZADAS

1. Introduction

According to Masson-Delmotte et al. (2021), each of the last four decades has
been successively warmer than any decade that preceded it since 1850, and global
surface temperature in the period 2001-2020 was around 1 °C higher than 1850-1900.
Only in the last few years a clear majority, ranging from 83% in USA to 95% in
Germany in the nine countries surveyed by Eichhorn et al. (2020), of Europeans and
US-Americans have finally become aware that the climate is changing, and also that
human activity is an important cause of climate change (from 79 % in USA to 90%
in Italy). In Spain, 97 % of people surveyed by Lazaro Touza et al. (2019) agreed that
climate change exists, and 92 % of them agreed that it is caused by human activity.

In the UN Climate Change Conference (COP21) in Paris, in 2015, the participant
countries reached a historic agreement, an internationally binding treaty to address this
crisis. The agreement established, among other things, a set of Nationally Determined
Contributions that committed the countries to a fixed level of abatement of emissions.
They also committed to establish long-term strategies towards achieving net zero
emissions. Interestingly, from this point of view, the latest Intergovernmental Panel on
Climate Change (IPCC, 2022) report claims that “Collective action and strengthened
networked collaboration, more inclusive governance, spatial planning and risk-
sensitive infrastructure delivery will contribute to reducing risks.” That is, there exists a
growing realization that social issues are a key consideration to deal with this problem.

Such is the approach we take in this paper. Climate change is a serious collective
action problem. No one single individual or even country, however powerful, can
deal with it alone. This means that strategic interaction is inevitable when addressing
mitigation efforts. Another important characteristic of the problem is that we cannot
really do many experiments in the field. As the saying goes: “there is no planet B.”
Both strategic interaction and the difficulty of doing field experiments suggests that
laboratory experimentation with games is one of the few good empirical models to
understand factors affecting behavioral mitigation efforts.

The usefulness of experiments arises from different reasons. First, the orthodox
economics models that regulators and policymakers use to understand the effect
of various mitigation policies usually ignore that humans are boundedly rational
and have systematic cognitive biases, plus social motivations. This can mean, for
example, that a standard policy, such as a Pigouvian tax may not be as effective
as regulators expect. Citizens may have difficulty adjusting energy consumption,
because of status quo bias, or reject it because they feel it is unfair. Experiments can
be used to predict these “policy failures” and propose alternatives.

At the same time, the alternatives can also be proposed using behavioral
approaches and tested experimentally. For example, social norms have been found to
be theoretically relevant and empirically useful to guide behavior. Then experiments
have been used to test interventions based on those social norms. People are more
willing to make energy savings efforts, or take public transportation, if others are
also doing those efforts.
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Another area where experiments can help is in the design of novel global
institutions to address climate change. A particular case study we have emphasized
is that of climate clubs, an original proposal of William Nordhaus that club members
commit to lower emissions, and at the same time to have lower tariff barriers
towards members than non-members. One important feature of this proposal is its
vulnerability to equilibrium multiplicity. Experiments have been used successfully
to figure out the factor affecting the probability of different equilibria arising in
coordination games. That wealth of information can be brought to bear and help
design experiments that address the challenges faced in this specific case.

In the rest of the paper, we present first, in section 2, the ways in which economists
have approached the issue of climate change historically, and how the behavioral
sciences and the study of social norms have made that approach evolve. In section 3
we review theories and experimental results on how to model social dilemmas and
to induce behavior change that have implications for climate mitigation. In section
4 we present the regulatory side, i.e. the strand of institutional design literature,
in which we provide a review of different models proposed during the years and
our critical standpoint on the existing literature and regarding its future evolution.
Section 5 concludes.

2. The standard approach to climate change and the contributions
of behavioral science

The proper way to address climate change is that of global public goods: goods
whose impacts are indivisibly spread around the entire globe (Faunce, 2012). Clearly,
climate is a global public good and climate change is probably the most difficult
collective action problem in human history (Barrett, 2018). Collective action problems
are also known as social dilemmas' and specifically, when the definition is applied to
common pool resources, as the climate, they are presented as the “Tragedy of the
Commons” (Hardin, 1968). Climate change is a social dilemma in which people must
choose between their short-term own self-interest and the longer-term interest of the
entire population, operating at multiple scales (individual, national, international).

As a global social dilemma, fighting climate change requires global cooperation
at both international and domestic level. At the international level, countries are
involved in international agreements which, after rounds of negotiation, bind their
actions through mitigation pledges, such as the nationally determined contributions
in the Paris Agreement. Yet, the large number and diversity of stakeholders involved
in those negotiations makes it difficult to come to an agreement on a policy proposal
defining the pledges.

' According to Olson (1965), a social dilemma is a situation in which actions that are individually rational
can lead to outcomes that are collectively irrational. In other words, is a situation in which individuals would
be better off cooperating but fail to do so because of conflicting.
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At the national level, each government will need to transform those pledges
into a mitigation policy whose success will depend on individuals’ behavior and
their willingness to cooperate. In order to achieve citizen cooperation in climate
commons, policymakers need to understand the reasons that will induce individuals
to change their choice, behaviors and lifestyles.

In this framework, it turns out that climate change mitigation can be promoted by
resorting to two basic mechanisms: working on social preferences or, in other words,
changing players’ behaviors and motivations, and creating institutions, by modifying
the rules of the game or introducing new ones. In what follows, we give examples
of each one of them.

Economists tend to start discussions about climate change and other environmental
problems by pointing at public policy (institutional) interventions. These are the
systems of laws, regulatory measures, and other actions that governments and
parliaments design and implement in response to the problems faced by their
citizens seeking to improve their well-being. In a certain way, the objective of public
policies can be defined as seeking to limit the social suboptimality of decisions taken
“optimally” at the individual level and correct their effects. However, the success
of public policies crucially depends on the response of citizens to them. That is,
the acceptance, understanding and degree of compliance that citizens make of the
measures applied to them. However, there is ample evidence that human beings do
not always optimize and, therefore, our decisions often do not result in our own
benefit or that of the society to which we belong.

To be concrete, let us start by providing an example. The typical introductory
economics textbook reaction to the climate change problem is to suggest the
imposition of a “Pigouvian” tax.? Such tax increases the price of unclean externality-
creating energy sources. If correctly set, at a rate that equalizes the social and
individual marginal cost, it would eliminate the social distortion, by aligning the
individual and social optimal consumption levels. However, is it really the case
that environmental taxes work? A recent meta-analysis by Zhou et al. (2018) shows
that “residential electricity demand is almost price-inelastic and income-inelastic in
the short-term.” This means that a well-meaning environmental tax will not reduce
consumption immediately. It will create revenue for the government, and maybe
even increase inequality, since energy is a larger fraction of expenditure in poorer
households. Does that mean that Pigouvian prices and other standard public policy
approaches should be abandoned? Certainly not; following with the same example,
Cialani and Mortazavi (2018) show that industrial electricity demand is elastic to
price changes. And even Zhou et al. (2018) show that long-term price elasticity is
significant.

The previous discussion highlights that society should take a three-pronged
approach to address the challenge of climate change. First, we need to intervene to

2 This is true even at modern/enlightened textbooks such as The Economy by the Core Project. See its
unit 12: https://www.core-econ.org/the-economy/
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correct wedges between individual and social interests. Second, we need to tackle
the individually suboptimal decisions that arise out of a lack of cognitive resources
to address a very complex world. And, finally, we need to figure out creative ways
to address the global commons problem, which makes climate change so intractable.
Since the first path is the common one in Economics, we will concentrate our
discussion in this paper in the other two, namely behavior change, and novel
proposals to address global commons.

In the last fifty years, behavioral social sciences have successfully shown that
many of the actions of human beings are not always governed by the principle of
rational optimization. In the pioneering work of Kahneman and Tversky (1974),
they show that our decision-making process is often based on automatic decisions
(“biases” or “heuristics”), influenced in turn by our emotions, our inability to process
information, our behavior in the face of uncertainty or simply because we do not
know exactly what is best for us, either in the short or long-term. Behavioral science
has therefore based part of its success on taking as its starting point what individuals
actually do, rather than a “theoretical” idealization of how they behave (or should
behave).

The application of behavioral economics to climate change policy has been
considered extensively. Carlsson and Johansson-Stenman (2012), for example, note
that the departures from standard ways of thinking take three main forms:

1. Behavior is not motivated just by own material payoffs. Distributional
concerns are an important driver of behavior (see Cabrales and Ponti, 2015).

2. Human act in a social context: social approval, norms and status are key
motivators (Cole et al., 1992).

3. People have cognitive limitations and therefore sometimes make seemingly
irrational decisions. (Simon, 1955).

These considerations suggest margins of action that we will explore in what
follows. Thus, Cai et al. (2010) and Svenningsen and Thorsen (2020) have explored
the impact of distributional concerns, between and within generations, on the
willingness to pay for abatement. It must be remembered at this point that the
negative reaction from a part of the French population to a green tax (the gilet jaunes
movement) was heavily influenced by a perception that the consequences of the tax
were not evenly distributed.

Social norms have also been used extensively to modify consumption decisions.
Alcott (2011) reports on the OPOWER experiment, where a consulting company,
working in conjunction with power utilities in the US used the power of social norms
to decrease energy consumption. They sent its letters called “Household Energy
Reports” (HERs) with a “social comparison module” and a normative indication
as to whether the home is “very good,” “good” or “below average.” They obtained
significant consumption reductions over time. Importantly, they were maintained
over time, which indicates that the informational intervention served to assuage
cognitive limitations as well.
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The final lever of interest is that of innovative proposals to mitigate emissions.
The global commons suffer from the standard problem of a social dilemma. If
individuals observe that others do not contribute to a public good (and some will
surely not contribute) then global contributions will decline over time. There is
significant evidence about this for multiple societies (Herrmann et al., 2008).

In principle, the fact that the climate game is repeated can theoretically provide
a solution, using the threat of “bad equilibrium reversion” to get cooperation. This
is an intriguing, decentralized solution. The trouble is that we have not seen any
evidence of it happening in the half century since climate change has become
evident; and there are good reasons for this. In a context with many countries, the
efficient theoretical equilibrium is too vulnerable to partial agreements between
several countries. In a very precise sense, it is not stable against deviations from
“coalitions”. Perhaps more importantly, from the point of view of human behavior,
punishments are difficult to implement because they not only hurt the punished, but
also the punisher; and when “this hurts me more than you” it is easy for a group to
find a less painful way out.

An obvious solution is to have international agreements where countries commit
to reduce emissions. One problem with this approach is its vulnerability to “carbon
leakage”, the displacement of production and emissions from states with more to less
stringent climate policy commitments. One way to deal with this problem is carbon
adjustment taxes. All goods entering a trading zone (say, the European Union) will
need to pay a tax that is equivalent to the local cost of carbon abatement inside the
zone. This neutralizes the perverse incentives to displace production to less regulated
areas. This could face limitations because of international trade agreements, but
Mehling et al. (2019) show they could be addressed with a careful design. Winchester
et al. (2011) show that although the direct effect of carbon border adjustments may
be small (and they are a costly way to implement leakage reductions), they can be
a useful coercion strategy for countries to implement policies that reduce emissions
more cheaply. An evolution of this tool is the one called “climate clubs” proposed in
Nordhaus (2015), about which we discuss at length in this paper.

Another potential set of abatement alternatives works through a deeper
understanding of the inter-relationship between fiscal and financial climate policies.
The financial system’s network structure means that climate-induced shocks can
spread quickly, but also suggest that the impact of financial policies to fight climate
change may spread with the same speed across agents and boundaries, bolstered by
the evolution of social norms. The tools of the existing framework (economic, social,
legal) for financial stability are sufficiently powerful to change the incentives for
firms and reduce significantly their carbon footprints. In upcoming work, Cabrales
and Gottardi (2022) explore the impact of misaligned incentives on financial network
formation and on social welfare, and Ramos et al. (2022) explore the legal feasibility
and opportunity of financial regulatory tools.
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3. Experiments on individual behavior

The IPCC, in its Special Report on 1.5 degrees, assumes ‘“behavioral and
lifestyle changes” as a vital climate change mitigation strategy complementary to
technological measures. According to the IPCC ambitious changes, like how we use
fuel, land and other natural resources (Intergovernmental Panel on Climate Change,
2018, 2019) are a priority.

Such an ambitious plan will require a large-scale change that needs to incorporate
both the demand (consumers) as well as the supply (firms and politics) side of the
society (All6 & Loureiro, 2014). Citizens’ responses do not come with negligible
resistance. Even policy solutions that focus on technology or structural changes often
require behavioral components to succeed, such as the adoption of new technologies
or participation in energy-efficiency programs. Ultimately, people must adhere to
policies for them to succeed.

Hence the question is: why people fail to engage in behaviors necessary to mitigate
climate change? The answer is related to the well-known gap between environmental
attitudes and actions that enable a change of behavior. In the literature, we find that the
gap between attitudes and behaviors depends on both structural barriers and decision-
making barriers. Structural barriers, such as poverty, ill-suited public transportation
and services or climate-averse infrastructure, may be lowered with social programs
and infrastructure improvements. According to Drew and Van den Bergh (2016),
who review the sociopsychological factors underlying the (un)popularity of carbon
taxes, the barriers of individuals’ decision-making display at both individual level,
such as lack of knowledge, ill-oriented motivation, wrong perception about climate
change and the effectiveness of mitigation policy, self-efficacy of agents, as well as
at the social level, such as generalized trust and social norms and expectations and
lack of enabling institutions. Finally, decision making is highly heterogeneous and
as such the literature, usually, presents the two barriers as separate, but there exist
spillovers effects from structural barriers to psychological barriers.

The scope of this section is to shed light on the barriers that hamper individuals’
decision making to enact the behavior change that the climate change mitigation
policies address. In the rest of the section, we present how behavior change has been
addressed in the literature and the underlying assumptions of individual’s decision
making which justify the use of top-down or bottom-up interventions. Then, we examine
how social norms impact people’s ability to cooperate with climate change mitigation.
Finally, capitalizing on the previous sections, we present experiments concerning
many social dilemma situations that have implications for climate mitigation.

3.1. Behavior change in economic models

If society decides that it has an interest in changing people’s behaviors away
from unsustainable ones, economic theory has identified four basic options to change
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behavior: (1) impose regulations that constrain individual’s actions (strategy spaces,
in the language of game theory); (2) tax (or subsidize) the undesired (desired)
behavior (changing the payoffs, in the language of game theory); (3) other forms
of incentivizing (changing the payoffs of) the desired behavior; or (4) provide
information.

Neoclassical economists confined themselves to the study of beliefs and
incentives, strictly assuming that decision makers are fully rational, self-interested,
benefits maximizing, and costs minimizing individuals with stable preferences.
Modern behavioral economists relax the homo economicus assumptions when
investigating beliefs and incentives and study adaptation of preferences and the role
of boundedly rational learning rules.

Given these premises, the approaches to behavioral change of these two
literatures need not be viewed as antipodes, but they should reveal the need for
effective integration as the IPCC Sixth Assessment Report (IPCC, 2019) suggests
and recommends.

We revise the policy mitigation strategies considering both neoclassical and
behavioral theory in order to highlight such integration.

1) The first approach to behavioral change consists in drafting regulations, such
as bans and restrictions to the use of the harmful alternative. Regulations, such as
bans or restrictions, can be implemented more easily and equitably than taxes or
incentives. Yet regulations face the problem of needing to be enforced. That is, placing
a regulation on an activity does not change the basic internal calculus concerning the
individual’s actions. If individuals prefer private transportations over public ones,
for example, then a law that bans the sale of cars is not likely to be effective unless
it appeals to another value (e.g., being a good member of society, adhering to social
norms) or there is some enforcement mechanism to ensure adherence.

2) A second approach suggests the use of taxes and subsidies. The rationale
behind the use of taxes as instrument for behavioral change rests on the standard
economic remedy for internalizing external costs, which is a Pigouvian tax on the
pollutant. In this case, what is called for is a carbon tax, levied on carbon-based fossil
fuels in proportion to the amount of carbon associated with their production and use.
Will such a tax amounts affect people’s driving or home heating habits very much,
or impact industry’s use of fuels? This depends on the elasticity of demand for these
fuels and on its regressive effect.

Along with purely economic reasons, interventions such as carbon taxes are
shadowed by perils like the lack of public support. Carattini et al. (2018) surveys
the literature on qualitative and experimental work highlighting several factors
affecting public support. Concerns over carbon taxes stem from overestimation
(underestimate) of the costs (benefits) of the tax (Alberini et al., 2018; Heres
et al.,, 2017; Carattini et al., 2018; Odeck & Brathen, 2002), to equity and pro-
social preferences (Bristow et al., 2010; Brannlund & Persson, 2012; Gevrek &
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Uyduranoglu, 2015) and to concerns over the implementation and efficacy of the
policy (Klok et al., 2006; Steg et al., 2006; Baranzini & Carattini, 2017; Carattini
et al., 2017; Hsu et al., 2008; Kallbekken & Aasen, 2010; Kallbekken & Selen,
2011). In many of the studies above the respondents consider low-carbon subsidies
to be a more powerful way to reduce greenhouse gas emissions, especially if the cost
of switching from consuming high-carbon goods to low-carbon goods is considered
high and given that price elasticity of demand for carbon-intensive goods was
considered close to zero. The support for subsidies against the tax can be explained
by the loss aversion hypothesis.

A subsidy is environmentally motivated if it reduces directly or indirectly the use
of something that has a proven, specific negative impact on the environment. It can
take many forms: Value-Added Taxes exemptions on electric cars, feed-in tariffs on
renewable energy generation, tax credits for environmentally relevant investment, or
provision of public funds for nature conservation projects. Yet all these instruments
are not seen as appealing by everyone. The same issues of behavioral biases (Allcott
& Rogers, 2014) and bounded rationality (Pollitt & Shaorshadze, 2013) in consumer
decision-making prevail.

3) A third approach to behavior change involves providing financial incentives
or disincentives for engaging in the desired behavior that are not taxes or subsidies.
There are several challenges with using incentives to spur behavioral change.

People’s reference points matter in considering a monetary incentive as binding.
Whether using incentives as a reward for positive behavior or as a penalty for bad
behavior it may be useful to consider loss aversion (the phenomenon that individuals
prefer to avoid losses than acquiring gains). It is likely that sanctions, such as fines,
are likely to be more effective when framed as losses. On the other hand, ambitious
climate-protection goals would require new investments (physical and intellectual)
in climate-friendly technologies. These investments are essentially irreversible and
people might suffer from the sunk cost fallacy.

Providing monetary incentives raises the total amount that individuals can
spend and thus could lead to an increase of consumption of both climate friendly
and polluting goods. A further drawback of incentive is their crowding-out effect.
It is claimed that monetary compensation can lead to feelings that an activity is not
worthy by itself (“intrinsic” motivations) being “crowded out” or partially destroyed.
Another problem related to incentives is that the choice over a sustainable behavior
might have not only an economic attribute but it could enclose social or symbolic
values.

In this regard, individuals are endowed by what Manski (2000) called
“preference interactions”. Individuals’ preference ordering over the alternatives in
a choice set depends on the actions chosen by other agents. Such everyday ideas
as conformism, jealousy, and paternalism suggest forms of preference interaction.
Preference orderings expressed in terms of symbolic values entail attitude, beliefs
and identity.
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Values influence behavior indirectly by activating norms, thereby creating a
feeling of moral obligation to act pro-environmentally (Nordlund & Garvill, 2003).
Values generally influence pro-environmental behavior through three different
channels: by the perceived importance and likelihood of behavioral consequences,
by norm activation and via environmental self-identity (Van der Werff et al., 2014).

4) The fourth approach is based on informational interventions. In reality, all
individuals are not endowed with access to the same amount of information or have
the same capacity to manipulate the same piece of information: what will be the
tool to coordinate them to a new sustainable alternative? In this case, provision of
information should cause the individual to realize that the values of the attributes
of the promoted sustainable (brown) alternative is better (worse) than they initially
believed. Yet lasting behavior change can only occur when informational campaigns
provide new information that produces lasting changes in how people view the
attributes. There are several impairments to the re-evaluation of the attributes.

The first limitation, given that climate change is a complicated phenomenon,
even when people understand and endorse the goal of mitigation policies they may
not know which of the many personal changes will be more effective. Attari et al.
(2010) shows that within a familiar context like home energy conservation, people
often do not know which strategy, between curtailment (e.g., turning off lights,
driving less) and efficiency improvements (e.g., installing more efficient light bulbs
and appliances), was more consequential to achieving energy efficiency. Moreover,
the efficient use of energy is a cognitively challenging task and involves trading off
short-term versus long-term benefits and costs, and it is unlikely that all consumers
can perform the necessary calculations and to arrive at an individually optimal result.

The second obstacle is that even if people know how to act effectively, they may
not be motivated to do so. Motivations are linked to how much the climate change
problem, with its related costs or losses, is perceived immediate and concrete in both
time and space. In order to fight global warming, we ask individuals to make an
immediate costly effort to regulate their behavior today (e.g., to drive less, to consume
local, to use an alternative energy resource) but the rewards from these efforts, e.g.,
in form of better environmental conditions, are only realized in the future. Such self-
regulatory problems are very difficult to address (Weber, 2006), even in a context
in which individual’s self-interest is clearly at stake (e.g., increasing healthy eating
to promote long-term health, Hall and Fong, 2006). A simple informational strategy
would not be effective.

The third hurdle is related to the idea that people have rational expectations about
the consequences that one action will produce given the informational set available
at the time of the decision. Yet, neoclassical economics also assumes that people
would form such expectations from observational learning, i.e. from observation of
the actions chosen and outcomes experienced by others. Observational learning is
highly heterogeneous in reality. If it is true that people learn from what they observe,
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people living in the same city but in different residential areas would have a different
glimpse of the reality. General information about how society at large adopts more
sustainable behaviors might not have the same effect as information based on the
behavior of local communities. Any information colliding with such experiential
window would be discarded. For example, Allcott and Mullainathan (2010), Allcott
(2011), and Allcott and Rogers (2014) show how the power of social comparison
in home energy reports (HER) are a cost-effective climate policy intervention to
push people towards sustainable energy consumption or providing households with
tailored information regarding their energy use reduces their energy use (Abrahams
et al., 2007). In contrast, direct repeated information about the causes of climate
change does not lead to a reduction of carbon consumption (King et al., 2009).

Hence, the nature and the saliency of the information delivered, and the mode of
information delivery is relevant. Chetty et al. (2009) finds that consumer reactions
to taxes depends on the visibility and salience of the tax. By the same token,
assuming that any type of information will be accounted for in the decision process
is highly unrealistic too. In behavioral economics there exists a phenomenon called
information avoidance (Golman et al., 2017) which refers to situations in which
people choose not to obtain knowledge that is freely available. Active information
avoidance includes physical avoidance, inattention, the biased interpretation of
information (see also confirmation bias) and even some forms of forgetting. Alcott
(2011), for example, indicates that 40% of US consumers do not consider vehicle
gasoline when they face the decision to purchase a vehicle.

To date, the literature on behavioral approaches to mitigation policy has
focused its attention on how to correct all the previous behaviors labeled as far
from the neoclassical assumption, but none on understanding whether individuals’
competences are up to the challenge of behavioral change (Kolle, 2015). The
literature, so far, looks at the individual as a boundedly rational, boundedly self-
interested being who suffers from lack of willpower (Thaler & Sunstein, 2008;
Halpern, 2015). Consequently, the policy approach that has been used is the one
of nudging such as default option (Allcott & Kessler, 2019; Bernheim et al., 2015).

Psychological barriers are not only based on limited cognition or on social
interactions. There are individual psychological barriers that need to be added in the
analysis to really assess people’s motivation to take part to the climate change battle.
The inertia of people to change their behavior emerges, not only as a consequence
of increasing returns to conformity but also because of the way in which individual
self-views evolve. If most members of the population do not believe in their abilities
to change the status quo they are more likely to unquestionably follow the standing
behavioral rule (Olson, 1965). For instance, perceived lack of control predicts the
choice between public transportation and driving (Kaiser & Gutscher, 2003; Heath
& Gifford, 2002). Thus, when individuals perceive little control over the problem of
climate change, they may fail to act. Specifically, there is evidence that low-income
individuals are more likely to respond to curtailment policy and to stick to default
choices (Ghesla et al., 2020). In particular, investigating electricity contract choices
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Hortacsu et al. (2017) find that households with lower income and lower education
are less likely to switch their electricity contract.

In addition, the policy approach changes if we consider individuals only as
cognitively and socially bounded actors or if we take into consideration also
their competences. In fact, by addressing only individual’s cognitive deficiencies,
policymakers can steer (nudge) individuals’ behavior toward behaviors that are
consistent with their ultimate goals or preferences — and that result in better outcomes
than would otherwise be obtained (Rebonato, 2012; Thaler & Sunstein, 2008). In
doing so, the architect does not aim to foster people’s competences for making better
choices. Hertwig and Griine-Yanoff (2017) propose a different type of intervention
to complement the nudges, what the authors called boosts. Boost interventions
target competences and capabilities rather than immediate behavior. By fostering
existing competences or developing new ones, boosts are designed to enable specific
behaviors. Furthermore, they have the goal of preserving personal agency and
enabling individuals to exercise that agency. Therefore, in order to improve one’s
judgment boost interventions aim to train and strengthen the cognitive system by
promoting, for example, (i) statistical, energy, and financial literacy?, (ii) deliberative
skills, or (iii) the use of evidence-based guidelines. For example, Kalmi et al. (2020)
show that energy-related financial literacy might guide consumers’ decisions toward
energy efficiency and conservation.

3.2. Behavior change and social norms

As recently argued by Fehr and Schurtenberger (2018), a large variety of
behavioral regularities with regard to human cooperation can be explained by a
significant share of individuals adhering to a social norm of conditional cooperation
(see Kimbrough and Vostroknutov, 2016; Kolle et al., 2020; Szekely et al., 2021) for
direct evidence on the importance of norm-following for cooperation).

Prior work has shown that harnessing social norms can be instrumental in
addressing large-scale social dilemmas (Ostrom, 2000; Bicchieri, 2005; Biel &
Thogersen, 2007). People’s understanding of collective action problems does not
occur in a vacuum because its interpretation is influenced by values and beliefs shared
in groups for which they feel a sense of belonging. Hence, the first psychological
barrier derives by the presence of social norms. Social norms are generally understood
to be shared rules of conduct that are partly sustained by approval and disapproval
(Elster, 1989) or ideal form of behavior to which individuals in a social group try to

3 This competence can be achieved through (a) graphical representations (Lusardi et al., 2017);
(b) experienced-based (as opposed to purely description-based) representations (e.g., Kaufmann et al.,
2013); (c) representations that avoid biasing framing effects (Spiegelhalter et al., 2011); (d) training in
transforming opaque representations (e.g., single-event probabilities) into transparent ones (e.g., frequency-
based representations, Sedlmeier and Gigerenzer, 2001); and (e) training of general math skills (e.g.,
Berkowitz et al., 2015).
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conform (Young, 2015; Burke & Young, 2011). They form as the unexpected result
of individuals’ interactions that, through learning, specify “what is acceptable and
what is not in a society or group” (Muldoon et al., 2014). Moreover, social norms are
self-enforcing at the group level because people adhere to certain norms of behavior
if these norms make them better off, or meet their needs, but also if they expect
others to adhere as well.

In a coordination game, a social norm corresponds to a pure equilibrium of
the game that is played repeatedly by members of a population with or without a
punishment of the deviants. The relevant point is that the equilibrium holds at the
population level, inducing common expectations and behaviors for an interaction
that is repeated over time by members of a social group. In Manski’s words (Manski,
2000), a social norm would be the result of people’s interactions colliding in a
dynamic of expectation coordination.

At the same time, social norms do not only coordinate people’s expectations
and, eventually, judgement, but also people’s preferences (Manski, 2000; Bicchieri,
2005). In other words, an agent’s utility may derive simultaneously from his personal
and idiosyncratic preference for a particular action, and from his preference for
conformity to the actions of his reference group (Akerlof & Kranton, 2010). Norms
and personal preferences are also highly intertwined, as norms can shift motivations;
and even in cases where norms do not shift personal beliefs, they still can have a
substantial impact on personal behavior (e.g., Paluck, 2009a). Moreover, according
to Paluck (2009b), it is often easier to impact perceptions of social norms than
directly shift people’s attitudes or beliefs on a topic. Consequently, an agent with
such preferences would react to incentives that are norm-based, or will follow taxes
that are in agreement with the local social norms, or will accept information that are
salient with the features of the norms.

We could look at social norms as the solution of global social dilemma.
Coordination of expectations is extremely important in global dilemma, such as
the climate change, where uncertainty and ambiguity related to the effectiveness of
agents’ effort is a hurdle to overcome. At the same time, coordination of expectation
reduces agents’ worries for the free-riding of others and align people’s incentives
(whatever those are).

In fact, if we analyze the expectations features of the social norms, we soon realize
that norms exists if two kinds of expectations are formed in the mind of people.
According to Carattini et al. (2020), social norms have different levels of visibility.

Empirical expectations®, that are the most visible ones, are expectations about what
people do. By observing other people cooperating, agents start forming expectations
about the fact that cooperation is a widespread behavior in the social reality in which
agents live (Allcott & Rogers, 2014). Normative expectations, the less visible ones,
are those related with what people should do in respect of the context, the reference
group and the decision to take. Normative expectations make people’s beliefs

4 Bicchieri (2006) calls empirical expectations what Cialdini (2003) descriptive norms.
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converge towards what is perceived as the socially right behavior to have (Schultz
et al.,, 2007; Szekely et al., 2021). For Bicchieri (2006, 2016) both types of
expectations are necessary to see the emergence of social norms.

For all of these features and dynamics, norms are likely to be an apt solution to
addressing climate change because they are a robust source of influence (Ostrom,
2000; Bicchieri, 2002; Biel & Thogersen, 2007; Bolsen et al., 2013; Nyborg et al.,
2016; Huber et al., 2018). Of course, to be part of the solution to climate change and
not its hurdle, new green and sustainable social norms need to be created or helped
to emerge within the society. And to do that, many policy instruments are needed.

Examples of how empirical expectations induce behavioral change are the
following. In Allcott and Mullainathan (2010), Allcott (2011) and Allcott and Rogers
(2014) comparison in home energy reports (HER) works as signal of the behavior of
others pushing people towards the creation of empirical expectation on sustainable
energy consumption. Baranzini et al. (2017a) find that Swiss consumers are more
likely to adopt solar panels if neighbors have already done so. Such diffusion is
driven by imitation of conspicuous consumption and communication of positive
information. The same effect in the adoption of rooftop photovoltaic technology has
been identified in California (Bollinger & Gillingham, 2012), Connecticut (Graziano
& Gillingham, 2015) and Germany (Rode & Weber, 2016). All of the above confirm
the fact that rooftop solar photovoltaic panels were visible, they convey information
about the behavior of others in a given community (i.e., the local social norm).
Even though there were also financial incentives driving the adoption, the literature
suggest that the recurrent view of the panel worked as a reminder of the widespread
social behavior.

Empirical expectations do not suffice, by themselves, to sustain a change of
behavior for a long time. Normative expectations are necessary too. In fact, as found
in Székely et al. (2021) individuals’ cooperative behavior is primarily sustained by
both empirical and normative expectations of cooperation, which are formed through
individuals’ social interaction. Also, Schultz et al. (2007) apply this approach to a
field experiment on household energy consumption in California finding that when
interventions are based on both empirical expectations and normative ones, people
tend to replicate the behavior of the more cooperative individuals in their local
context.

Social norms have also been highlighted as a means for overcoming the limit
faced by regulations in achieving behavior change. In fact, social norms help in
building public support for climate policy (for a review, see Allo and Loureiro, 2014;
Sparkman et al., 2021). Furthermore, social norms have been shown to influence
one’s policy attitudes, even when those norms are contrary to one’s initial personal
beliefs (Todorov & Mandisodza, 2004). Norms also shape support for climate
change policy measures among policy-makers themselves (Nilsson et al., 2004).
Beyond policy support, social norms have been shown to impact whether citizens are
likely to engage in political action on climate change, such as contacting government
officials, voting for “green” candidates and protesting (Doherty & Webler, 2016).
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The next section describes how climate change can be modelled with specific
experimental setups and how social norms could be used as instruments to steer
people’s mitigating behavior.

3.3. An experiment on behavior change for climate mitigation

For years the experimental literature on social dilemma has focused on using
standard public good games to study how to sustain cooperation. Standard public
good games are concerned with the creation of a collective gain (Sturm & Weimann,
2006; Fehr & Gichter, 2000; Fischbacher & Gachter, 2010). Even though climate
change is considered an example of a global public good, it has specific characteristics
that require a different representation than standard public good games. In fact,
climate change is more about avoiding an uncertain public bad, rather than the
creation of a collective gain.

The literature about sustaining cooperation for addressing climate change is
divided into two strands of literature: the static repeated games and the dynamic
social dilemma.

In the set of static repeated games, we find games that model climate change as a
collective-risk social dilemma, i.e., a problem of sustaining cooperation when facing
an emission threshold that may result in a catastrophe (Milinski, 2008), while others
model it with an incremental damage from pollution (Ghidoni et al., 2017).

This “collective-risk social dilemma,” is a threshold public good game of loss
avoidance played with sequential contributions to a fund aimed at avoiding a
probabilistic loss arising if the target is missed (Milinski et al., 2006; Dreber &
Nowak, 2008; Chakra et al., 2018).

This model belongs to a larger set of dilemmas also known as threshold public
global good (Pacheco et al., 2009). At the start of the game, participants are
each given an endowment, and they must decide whether to contribute, up to a
predefined amount, to the common good over a fixed number of rounds. If the joint
contributions of all the participants over those rounds are equal or above a certain
threshold, then the disaster is averted, and they receive as a reward the remainder
of the endowment (hence the dilemma). On the contrary, if the target is not reached,
there is a probability that a disaster may occur, resulting in an economic loss for
all the participants (they lose the remainder of their endowment). In the experiments,
people only tend to contribute to avoid the disaster if they perceive the risk to be
high (Hagel et al., 2016; Milinski et al., 2008). Moreover, even when the risk is
high, theoretical models indicate that players should delay their contributions until
the moment when the disaster is known (Abou-Chakra & Traulsen, 2012; Hilbe
etal., 2013).

The phenomenon of climate change is very well depicted through the features
of the collective-risk social dilemma. The risk parameters, the threshold, and the
loss avoidance construct, which make the game non-linear and the collective benefit
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uncertain as it is only achievable in the future. For this reason, the game has shed
new light on the issue.

Yet, in a real-world scenario both the amount (threshold) as well as the timing
when it has to be achieved are uncertain, as they are based on predictions and thus
inherently suffer from uncertainties. Prior work on uncertainty about what amount
(threshold) should be achieved in such games and more so in case of ambiguity
(Barrett & Dannenberg, 2012, 2014; Dannenberg et al., 2015) has shown that the
level of cooperation, i.e., the willingness to contribute in both games, is negatively
affected. Uncertainty about the timing in which a predetermined target yields benefits
decreases cooperation (Jacquet et al., 2013; Kolle & Lauer, 2020).°

Moreover, the challenge of this game is coordination. Players are best off
when synchronizing contributions in the face of multiple equilibria. The game
therefore calls for an instrument able to facilitate such coordination. Some authors
use communication as an instrument for coordination. Tavoni et al. (2011) show
that income inequality and the ability to communicate also affect the frequency of
avoiding a catastrophe: success is more likely in groups making choices that reduce
inequality and are able to communicate.

Other authors use social norms as a coordination mechanism. Szekely et al.
(2021) design a repeated threshold public goods game with elicitation of social
norms and social norms strength showing the causal evidence that social norms
change in response to threat variants and that stronger norms increase social
coordination. To do so the experiment lasted for 30 days to allow social norms of
cooperation to emerge and to be enforced. During the experimental days, the agents’
expectations (both empirical and normative) were elicited and agents’ social norms
strength was computed. Agents were exposed to two different threats where the
risk of a catastrophe was either high or low. Social norms associated with
the two risk scenarios were the tools driving people cooperation.

The main conclusions of the experiment can be summarized as follows: The
authors find that in the scenario where the risk was high, social norms strength was
higher, pushing agents to cooperate more. The positive relation between social norm
strength and risk answers the daunting question of how to address cooperation in
uncertain collective-risk social dilemma. Moreover, such relationship would persist
in time: the paper results show that in a high-risk scenario the effect of higher social
norms strength would persist also when the risk lowered. Finally, social norms were
not only endorsed by agents, via increasing cooperation, but they were also enforced
by the latter, leading to punishment actions against the norm-breakers.

> These results hold true also when treatment in delayed payment is not present and they hold true in
both the lab(oratory) as well as in the field. Fehr and Leibbrandt (2011) find that time preferences measured in
the lab predict cooperation behavior outside the lab in a situation that entails an intertemporal component. In
particular, they find that more patient fisherman use more sustainable fishing instruments that are less likely to
exploit the collectively used fishing grounds. Similar evidence is provided by Boonmanunt et al. (2020) who
show that time preferences elicited in the lab predict replenishment behavior in the field.
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The above experiment aligns with the studies of dynamic setups that have been
carried out recently. Climate change externalities are dynamic because they depend
on the stock of pollution accumulated in the atmosphere and not just on the yearly
flow. Cooperation in dynamic set-ups appears more difficult than in static ones. The
two main references in this area are Battaglini et al. (2016) and Calzolari et al. (2018).

As Battaglini et al. (2016) point out, there are two main differences in dynamic
public good problems with respect to static ones. First, there is now a “dynamic
free-rider” problem, where an increase in the contribution of one agent in the present
triggers a decrease in the contribution of others in the future. The other problem is
that there may be a large number of dynamic equilibria. The paper offers a number
of important methodological contributions. However, from our point of view, the
main result is on the equilibrium selection. The “good” equilibria where player use
strategies that react to actions other than the accumulated level of the public good
is not observed in the data. Instead, the Markov perfect equilibrium (usually Pareto
inefficient) is the typical observed outcome.

Calzolari et al. (2018) uses a more specific dynamic public good game that mimics
climate change more closely. Their main observation for our purposes relates to a
situation where conditions are close to the ones in reality: the stocks of the harmful
action are long-lasting. In this case they observe that participants in the experiment
cooperate strongly at the beginning of the game, but then it decreases in a very
significant way.

In summary, the insights obtained from the dynamic models corroborate those
already found in the static games, to a large extent, but emphasize just how difficult
is to obtain cooperation in dynamic situations.

4. Institution design
4.1. The role of institutions in climate change

Since the last quarter of the 20" century, there has been quite some research on the
theory and modeling of global public goods that, as we have discussed above, is the
way climate change should be addressed. Among this large body of literature, quite a
few papers discuss the game theory and modeling of coalitions (e.g., of institutions)
of countries. While a thorough review of this literature is beyond the scope of this
paper, we here summarize the most important results along this line to provide a proper
context for our focus paper, namely Nordhaus (2015). A general survey on treaties
about global public goods preceding Nordhaus work can be found in Barrett (2003).

Prior to Nordhaus’ work, a first relevant contribution was that of Carraro and
Siniscalco (1993), who analyzed the problem of free-riding within international
agreements for global public goods. Their key finding was that only a small number
of countries would take part in the agreements as they were designed, and only if
it was possible to make and enforce binding commitments. This result would arise

Cuadernos Econémicos de ICE n.° 104 - 2022/1T



48 LA TRANSICION A SOCIEDADES DESCARBONIZADAS

also from many other studies, leading to Nordhaus calling it the “small coalition
paradox”. Subsequently, Chandler and Tulkens (1995) and Chandler (2007) showed
that transfers between participants are needed in general to have stable cooperative
equilibria, although in a few special cases such transfers might not be necessary.
However, they assumed that any single defection is enough to break the coalition,
something like a doomsday scenario, to prevent defections from participation. The
drawback is that this strategy works against the punisher as well as the punished, and
hence the agreement is not very appealing (technically, they are not renegotiation-
proof). Along these lines, Yang (1999, 2008) considered how transfers could improve
the overall abatement, finding that it requires substantial transfers from North to
South to induce cooperation.

Bosetti et al. (2012) studied the problem using the WITCH (World Induced
Technical Change Hybrid) integrated-assessment model (Bosetti et al., 2006), a global
dynamic model integrating the interactions between the economy, the technological
options, and climate change (it is worth mentioning that WITCH is an open-source
model available for any further studies and still running today, see https://www.
witchmodel.org). Their main finding is that only a global coalition of all regions is
able to control the amount of greenhouse gas in the atmosphere, but unfortunately,
such a global coalition turns out to be unstable even with monetary transfers. The
small coalition paradox showed up again as they also found that smaller coalitions
can be stable but cannot lead to efficient climate change mitigation.

Related results have been found in Finus et al. (2005), who showed that no
non-trivial coalition is stable if membership is open, and by Weikard et al. (2009)
who also noticed stability problems that cannot be prevented by transfers, and that
bargaining over them can generate coalition instability.

In 2015, Nordhaus’ paper was published, proposing a mechanism to allow this
kind of institutions to work without resorting to unrealistic assumptions, which we
discuss in detail below. A lot of discussion ensued, leading to recent commentary
papers such as Tagliapietra and Wolff (2021), where it is claimed that if the three
biggest economies would agree on a carbon tax on imports, their agreement would
catalyze global climate.

As for more academically oriented literature, several papers are particularly
relevant. Thus, Vogt (2016) considered a situation with heterogeneous actors
that at the same time are inequality averse. They applied their results, estimating
empirically some of their model parameters, to the problem of climate mitigation
policies using the twelve world regions from Nordhaus’ RICE (Regional Integrated
Climate-Economy) model. Their conclusion aligned with the instability problems
of coalitions, as they found that wealthy countries have economic incentives to
leave a coalition, even taking into account a preference for advantageous inequality,
whereas poor countries also improve their welfare leaving, as both their absolute
payoft increases and their disutility from disadvantageous inequality is reduced. As
in previous research, suitable transfer schemes can stabilize coalitions formed by
economically divergent members.
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Another issue that has been considered in the literature is the fact that it is often
the case that belonging to one or another group is not a completely voluntary choice.
In this context, Dannenberg and Barrett (2018) showed that learning within a group
takes place slowly in time, hindering the emergence of cooperation. Indeed, groups
can fail to implement an efficient institution because of expectations that it would
not work, or, if the institution is implemented, when not enough members realize its
advantage, the institution eventually breaks down. This leads to further pessimism
and causes groups to accept their fate. Heitzig and Kornek (2018) studied a related
situation, in which countries expect that if they do not take part in a coalition,
others might, showing that this implied once again poor prospects for collaboration.
However, they also show that in a dynamic setting, an efficient coalition is achieved
when players are sufficiently far-sighted or there is an immediate coordination caps
right after market linkage.

More recently, Nordhaus himself has revisited the problem, including now a
repeated game perspective. In Nordhaus (2021), the author extends the one-shot
approach to many periods, introducing an approach that deals with “supportable
policies” in a scenario of multiperiod clubs. An additional novelty of his study is that
he considers interaction between club effectiveness and rapid technological change,
neither of which will allow to attain the objectives of international climate policy
on its own. Trade sanctions will be too costly to produce deep abatement in the
absence of accompanying, rapid technological innovation, while innovation alone is
still subject to countries free riding. Interestingly, he shows that when the two factors
work together, international climate goals can be achieved.

In addition, Karatayev et al. (2021) address the problems of large-scale negotiations,
when commitment to mitigation is costly and uncommon, and demonstrate that a
well-timed policy shift from local to global legally binding agreements is much more
effective than using only local, only global, or both agreement types simultaneously.
The reason is that local agreements foster commitment and mitigation in early
adopting groups, and subsequently global agreements bring in late-adopting groups.

As can be seen from the above, necessarily brief, summary, the idea of coalitions
and similar institutions to fight climate change, in which Nordhaus proposal of
climate clubs is framed, has been the subject of much theoretical research. However,
the question naturally arises as to the real applicability of all those results, particularly
because more often than not, results are negative (meaning that coalitions either do
not form or are unstable) and because many mechanisms proposed to deal with these
issues have not been tested at all. Here is where experiments are needed and are,
in fact, the only way to bring these proposals closer to implementation. In the next
section we discuss how experiments are actually informing the alternatives available
for climate change abatement policies.
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4.2. Some background on experimental approaches to institutions

One of the first questions that was experimentally studied in this context was
the effect of inequity aversion. In McEvoy and Stranlund (2016) the problem of
coalition-forming in the presence of players that are averse to payoff inequality
between coalition members and outsiders was considered. Their laboratory
experiments showed that the bigger the gap in payoffs, the less likely coalitions
between members and freeriding non-members are. Importantly, they designed their
experiment in order to prevent confounding effects arising from the interplay of
inequality and the smallest size for profitable coalitions. The main conclusion is
then that controlling for the participation threshold size, coalition formation rates
decay when the payoff gap between members and non-members increases, making
it difficult for the coalition to hold for long.

Bosetti et al. (2017) addressed the issue of effort coordination between coalition
members and non-members when they are threatened by a catastrophe. Agents
interested in having the coalition formed may commit some of their investments
to a climate change related project that offers smaller payoffs as a signal of their
commitment. In their experimental design, externalities cannot be totally internalized
by the countries joining the coalition, and second-movers’ contributions are needed
to avoid catastrophic losses. By modifying the returns of the two investments and the
diffusion of the gains to second movers, they found that a sizeable coalition of early
investors in the clean technology is more likely if benefits are appropriated by the
members, and that in fact spillovers can bring in second-movers.

Schmidt and Ockenfels (2021) focused on a proposal by Weitzman (2014) to
change the negotiation focus to a uniform common commitment (e.g., a minimum
price for carbon) that would promote international cooperation. In their experiment,
human subjects participate (voluntarily) in a public goods game and differ in
benefits and costs. Irrespective of treaties being enforceable or self-enforcing, it
turns out that negotiating a uniform common commitment is better than negotiating
individual commitments (as in the Paris Agreement) to promote cooperation, and
it is also better than commitments tailored to specific situation of each party (as
was the case with the Kyoto Protocol). Finally, another very recent paper (Dong et
al., 2021) analyzed the impact of a financial incentive for developing countries to
reduce carbon emissions. They observe that such financial incentives lead to higher
global contributions towards emissions reduction and effectively reduce emissions
even without binding enforcement. This suggests that developed countries should
devote some of their resources and incentivize developing countries to reduce their
emissions.

These experimental results indicate that, indeed, tests of theoretical proposals to
mitigate climate change through institutions can be done while, at the same time,
indicate that experiments have to be designed very carefully if their conclusions are to
shed light on the applicability of the proposed institutions. It is then worth to discuss
a specific example in detail in order to better understand how the interplay between
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theory and experiments may be most fruitful, and this we do now by considering the
case of Nordhaus’ climate clubs.

4.3. Nordhaus’ proposal of climate clubs

Nordhaus’ (2015) proposal arises from the realization that very many international
conflicts have been solved through international agreements, even if international
law, as arises from the 1648 Treaty of Westphalia, is an important obstacle. Indeed,
the key feature of international law is that countries are all legally equal, and that
they must join international treaties voluntarily. For the case of climate change, the
temptation to free-ride on other countries’ efforts to mitigate it is very clear, and
there is little incentive in principle to join a treaty dealing with this issue.

To solve this dilemma, Nordhaus resorts to the theory of clubs (see Sandler and
Tschirhart, 1980 for a review). According to this theory, clubs are voluntary groups
that yield benefits for their members when there is a cost of producing a public-
good-type resource that can be shared. For such an institution to be successful, it
is necessary that the corresponding arrangement, including the dues, benefits all its
members. In addition, non-members can be sanctioned and that these sanctions inflict
arelatively low cost to members. Of course, for the club to work membership should
also be stable, so members do not leave it. Examples of actually existing such clubs
are international free-trade treaties or military alliances. In these two cases, there
are costs, such as low trade barriers or the cost of sustaining an army and defending
other members. Nordhaus’s proposal is directly inspired by these examples. Still,
he presents it as an idealized solution that will never exist in its pure form; the hope
is that it opens a way to come up with a system that overcomes free-riding in the
context of climate change mitigation.

The key idea behind the climate club is that members agree to undertake
harmonized emissions reductions. For example, countries belonging to the club may
commit to implement policies leading to a minimum domestic carbon emission price
($25 per ton of carbon dioxide in Nordhaus, 2015). The figure itself is not relevant
for the discussion, but nowadays it is of course outdated and prices in the European
Union at the time of writing are approaching $100 per ton of carbon dioxide.
Countries would be at liberty to choose their own specific mechanisms (such as
carbon tax, cap-and-trade, or hybrid designs).

Crucially, countries that are not members of the club are penalized. Nordhaus
suggested that members could impose uniform percentage tariffs on the imports from
non-members into the club territory. In this manner, a strategic situation is created
so that countries acting in their self-interest will join the club assuming very high
levels of emissions reductions. The advantage of Nordhaus’ system is that countries
that do not comply can expect a punishment that is credible, because the members of
the club benefit from it. In his paper, Nordhaus examined in detail the club and then
considered an empirical model to show that it could actually work. His simulated
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model, with parameters taken from climate models, allows him to investigate the
characteristics of stable climate clubs for different emission reduction targets. The
main result he obtains from the model is that significant reductions in emissions can
be obtained with clubs that are stable.

When looking at the climate club design in detail, it turns out that one potential
problem with it is that, in principle, multiple equilibria are possible. Indeed, if a
country anticipates that no other country will join the club (or only a few, not really
significant ones that can affect it with their tariffs), it has no interest in joining.
Therefore, it is important to check how severe this problem can be, and here is where
experiment can bring a substantial contribution to this literature, by studying whether
or not clubs do form. The next section describes a proposal for an experimental
design that could address this question.

4.4 An experiment on Nordhaus’ climate clubs

Our proposed design incorporates as much as possible the characteristics of the
climate club idea. We believe that the design should contain at least two important
aspects. One is the fact that in reality countries are heterogeneous. Some are bigger
and/or wealthier than others are, and thus have a different impact on climate and on
trade. The other is that Nordhaus did not specify the process by which the clubs form.
There are many possibilities, and we know from past literature than the protocols for
coalition formation are crucial to determine which coalitions actually form (see e.g.
Rogna, 2019).

In the experimental setup we are proposing, participants play a number of rounds
within a group always composed by the same six people. Within each group two
participants are informed that their profile is A, while the other four participants have
profile B (and they know it). The profile is a neutral word to convey the heterogeneity
we mentioned before. The A-profile participants are the “wealthy/large” ones and
will have a larger endowment than the B profile players will.

As mentioned, we believe the group formation is a critical part of the experiment.
We describe now the general structure of the process and the different experimental
treatments. Every round consists of several stages, beginning with a pledging stage,
in which participants decide whether they want or not to make the pledge of joining
the club. In fact, this design is the explicit form of what we believe is a process by
which countries sign “expressions of interest” and then enter the club after observing
others, as a cheap and effective way to implement the club. This pledge decision
will remain in their history of pledge decisions over the entire experiment, and
participants have the history of pledge decisions of groupmates available during the
entire experiment. The same will occur with the rest of decisions participant have to
make in a round. We note that at this stage, participants that make the pledge they are
not yet committed to join the club during this round.
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The next stage is the implementation, played only by participants who pledged to
join the club in the previous stage, while the rest of the participants simply skip this
stage. During the implementation stage, participants decide whether they want to
ratify the pledge of joining the club, having information on the number and type of
others who have made a positive pledge. This stage is crucial, and it can possibly take
different forms. The club could be formed only if there is unanimous confirmation by
pledgers. Alternatively, it can form only with those who confirm.

Finally, there is the contribution stage. If the club is formed in the previous stage,
all participants within the club are forced to contribute their entire endowment to the
common pool. If the club is not formed, they have to decide how many points of their
endowment they contribute. Participants who did not join the club from the start also
make their decisions to contribute at this point. Subsequently, the amount of the pool
is multiplied by some factor and shared in proportion to the participant type/size;
participants are informed of everybody’s earnings and the next round begins.

To unveil the effects of the different elements of the club formation mechanism,
we should consider four different treatments of the experimental design we have
just summarized. Thus, in the baseline treatment T1, there is only the contribution
stage, i.e., it is a (heterogeneous) public goods game, without any club. Treatment T2
allows clubs to be formed even if some of the members who initially pledged to join
withdraw their pledge, whereas in treatment T3 clubs are only formed by unanimous
ratification of all pledges. Both in T2 and T3 there are benefits to club members but
no punishment to non-members. Treatment T4 introduces the punishment to non-
members, and at the same time it keeps the unanimity rule. We note that this last
treatment is the one that reflects closer the spirit of Nordhaus’ proposal, so we will
refer to it as the “climate club” treatment.

We have run the experiments and done some preliminary analysis of the results.
There are several tentative conclusions that emerge from that analysis. One is all
the institutions (T2, T3 and T4) deliver improvements in contributions with respect
to the baseline T1. But, importantly, the full clubs treatment T4, which includes
sanctioning, stabilises cooperation levels and make them resilient. It also provides
strong incentives to form large clubs of highly committed participants.

A second important observation is that the effect of sanctions is more evident
on highly endowed (wealthy) participants, which may suffer from the punishment
when all the poorer subjects form clubs, leaving them alone. This hints at the idea
that clubs could be a tool for poor countries to put pressure on rich ones. However,
this conclusion should be taken with caution. The economic and power imbalance
between developed and less developed nations in real world is very different than in
our stylized version.

Finally, while high levels of cooperation can be reached without the rule of
unanimity for clubs to form, when this rule is present the clubs are more robust and
initial pledges to participate are almost always honored.
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5. Conclusions

Cabrales et al. (2022) find an embarrassing disinterest in climate change by
academic economists (measured by the total number of articles published in the
so call “top-5” economic journals). This fact can be explained by the existence of
a clear and well-understood set of policies. Namely, we have Pigouvian taxes and
subsidies, regulations, and, if push comes to shove, markets for permits. If you want
redistribution to compensate for the effects of those taxes, you can always do it
through the tax and welfare system.

Perhaps the most important insight we can gather with this review is that
policymakers and citizens have a useful tool to complement the existing ones in the
pursuit of “safe and effective” policies for what is perhaps the defining problem of our
age. We have shown first that there are good reasons why societies may oppose the
standard tools economists want to use to address this problem. But, more hopefully,
we show that there are other tools that may work as well. We have shown we can
exploit the influence of the community through social norms. We can use behavioral
interventions that promote the desirability of policies. We can also leverage the fact
that climate shocks can have systemic financial consequences and use the mighty
arm of financial regulation.

The other important insight is methodological. Theory and numerical simulations
are of course complements and need to be used side by side with experiments, but
they are not enough to get a good understanding of the challenges and threats we
face in the future.
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