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Abstract

International review mechanisms can help states overcome collective action problems by revealing accurate
information about their cooperative intent angerformance. However, many existing review mechanisms have
lenient informational requirements, leading to ambiguous reporting that impedes mutual verification of efforts
and potentially undermines cooperation. This article evaluates how commitment ampaftgicts cooperation
under the Paris Agreement on climate change, which features a pladdecview system where governments
decide unilaterally on the depth of their commitments. We develop a decisiearetic model of ambiguity and
risk behavior in ainate pledges that delineates the relationship between commitment ambiguity and ambition.
In our model, commitment ambiguity is a sum of structural uncertainty and strategic ambiguity. We argue that
structural uncertainty information constraints that prewet governments from perfectly gauging their
commitment potentiat reduces ambition in climate pledges. This prudence effect is driven by compliance
concern: The anticipated international and domestic audience costs arising from noncompliance induce
policyméers to adjust ambition downward. Our empirical analysis of all climate pledges under the Paris
Agreement demonstrates that ambiguous pledges are less ambitious than precise pledges, in line with our
prudence conjecture. We also show that democracies aveerprudent than autocracies, reflecting systemic
variations in domestic audience costs. Overall, this article contributes an original theory of how ambiguity affects
cooperation in international institutions and produces empirical findings that sheddigttie effectiveness of
international climate cooperation.

Keywords:Ambiguity; compliance; intergovernmental organizations; international environmental agreements;
Paris Agreement; transparency.

This working paper was presented at the I&pahsored

'2‘:’.- UC INSTITUTE ON GLOBAL Political Economy of Climate and the Environment (PECE
I CONFLICT AND COOPERATION mini-conference, held at the UCLA Luskin Center on Augu
\'\{\\ 30, 2023.

!



Acknowledgemnts

We are grateful to Sarah Anderson, Xun Cao, Alexanderl@andy, Federica

Genovese, Jon Hovi, Bill Kakenmaster, Bob Keohane, Michael Lerner, Sam Rowan, Ken
Scheve, Jeremy Spatedken Saelen, Dustin Tingley, Mike Tomz, Azusa Uji, Francesca
Vantaggiato, Tore Wig, Noah Zucker, and participants at the 2020 EPG Conference, 2021
MPSA Annual Conference, 2021 PEIO Conference, 2022 Norwegian Political Science
Conference, and 2023 PECE Carfee for helpful comments and discussions. We also
thank Andreas Kokkvdllveit for contributing to the conjoint experiment; and Nicolas
Lancesseur, Peiran Liu, and Yann Robiou du Pont for sharing data. This work was
supported by Research Council of Norway (projects no. 261491 and 223274) and BI
Norwegian Business School.

1. Introduction

TheParis Agreement established a pledged-review system under which governments

are supposed to undertake progressively ambitious climate policies. Acknowledging the

infeasibility of a topdown approach with internationally negotiated mitigation targets,

the Agreement allows states to individually sgdtermine the ambition level of

mitigation commitments (Falkner 2016). Every fifth year, states are required to pledge

new targets and climate actions through the submission of Nationally Determined

Contribut ya ob5/ ao0® ! FOSNI Iy AYLIXSYSyidladAz2y LISNARZ2R
selfdetermined pledges is subject to technical expert review and scrutiny by the
FPANBSYSYyiQa O2YLIX ALFYyOS O2YYAGUSSe® 5SaLAiGsS GKSa
mechanisms, the mitigation camitments that states pledge are not legally binding and

the compliance committee does not have authority to induce material sanctions on

states that renege on their commitments (UNFCCC 2015).

lf 0K2dzZaK GKS t I NaddrevielNyBtenyiSiy dev@ral resjectsR 3 S
unique invention in global governance, its compliance provisions face similar credible
commitment problems as many comparable regimes that are based orepelfted

efforts (HafnerBurton et al. 2017; Creamer and Simmons 2019; Karlas 2021; Raiser et
al. 2022)! Ideally, seHlreporting regimes induce states to provide reliable and precise
information about their commitments and implementation performance, which in turn
can generate benign reciprocity effects for international cooperation (Mitchell 1998;

[N =N

aa i8S
LYLX SYSyiGliAz2y wSOASs aSOKIFIYAAYT 2 NI ¢N} RS hNEIY iAz2yQa ¢!
Periodic Review of the Human Rights Council; andthe Int@néti £ [ F 6 2dzNJ hNBIF yAT FGA2y Q I 2YLX LAY
(Raiser et al. 2022).

1 Examplesincludethe 9/ 5 Q& 5S@St 2LIV¥Syd ! AadlkyOS /2YYAl t SSNI wSOASEAT
NI R ATk
a
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Keohane and Oppenheimer 2016). Alternatively, howeverrsplbrting regimes can
also incentivize cheap talk and false promisaking (Koremenos 2016; HafABurton
et al. 2017).

Under a selfeporting regime with weakly sanctioned compliance review, how credible

are ambiguous commitments? Congruous with the expectation that transparency

generates regime effectiveness (Mitchell 1998), the Paris Agreement aims to build

G Ydzi dziéf TOyNJZELANR Y2 GS O2YLIX AL yOS 6AGK b5/ & KNPz
assessment (UNFCCC 2015, art.13). Yet, the efficacy of this review mechanism depends

2y aidlriaSaQ NBFRAySaa G2 LINRPOARS LINBOAAS Ay TF2NY
performance (Aldy et al. 2016; Kieene and Oppenheimer 2016). One obstacle to

mutual assessment under the Paris Agreemegbisimitment ambiguity While some

climate pledges contain precise information about mitigation targets and their

implementation trajectories, many lack essential technical clarifications that leave their

mitigation plans open to interpretation (Rogelj et al. 2017; Pauw €1Cdl8; Rowan

2019). The widespread ambiguity in NDCs hampers assessment of individual pledges,

which can undermine cooperation because statesiwarsure whether their peers are

undertaking comparable efforts (Keohane and Victor 2011).

This article introduces a novel theoretical conjecture on commitment ambiguity and
ambition in seHdetermined climate pledges. We theorize the ambigttybition

nexus as a credible commitment problem. Given that there is a todfleetween

ambition and compliance (Downs et al. 1996; Barrett 1999; Johns 2014), we argue
that the ambiguityambition nexus matters for understanding the potential

effectiveness of selfeporting regimes, including their compliance prospects. From

a complianceperspective, om principal question is whether ambiguous pledges are
equally credible signals as precise pledges. We explain why ambiguity can both induce
2O0SNI & FYOoAUAR2dza LI SRIAYT O0GAYLINHZRSYOSé0 |yR 2
before empirically testing whethheambiguous commitments differ systematically in
ambition from precise commitments.

In our theory, commitment ambiguitywhich refers to the empirically observable

ambiguity in climate pledgesoriginates from structural uncertainty and strategic

ambiguity.Structural uncertaintyefers to exogenous information constraints that

render governments unable to perfectly gauge their commitment potential.

Contrastingly strategic ambiguith & LJ2f A O@ Yl { SNBQ RSt A0SNI GS 206 T dz
In our model, structural uncertainty and strategic ambiguity have different implications

for the causal riationship between commitment ambiguity and ambitothat is,

how policymakers determine the levels of ambition and total ambiguity in the

formulation of pledges.
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Our main argument is that structural uncertainty induces prudent pledging. Prudence is
motivated by compliance concern: Under imperfect information about commitment
potential, the anticipated international and domestic audience costs that arise in case of
noncompliance deter states from pledging ambitiously (Fearon 1994; Koremenos 2005;
Guzman 2008; HafndBurton et al. 2017). Our empirical analysis of all Paris Agreement
NDCs points to an overall negative correlation between ambiguity and ambition. We
proceed to show that this prudence effect of ambiguity is more pronounced for
democracies, which we attribute to their stronger accountability mechanisms in case of
noncompliance with pledges. Finally, a conjoint experiment fielded in five democracies
showsth & O2YLX Al yOS tA1StAK22R SESNI& I &GNRBYy3ISNJ
support for climate agreements than ambitiorwhich helps explain why governments

in democracies are rationally prudent in the face of domestic audience costs.

Broadly, this article contributes a model of how commitment ambiguity relates to
ambition and compliance under seporting review systems in international

institutions. Whereas the ambiguiyompliance relationship has received extensive
attention in previous literature (e.g., Chayes and Chayes 1993; Mitchell 1998;
Koremenos 2016;d0hane and Oppenheimer 2016), our model shows how the source
of ambiguity (structural uncertainty versus strategic ambiguity), the ambition level of
commitments, and degree of compliance concern all matter in distinct ways for how
ambiguity relates to con@ance. By analyzing a botteap regime where the depth of
cooperation is selfdetermined, our model complements existing work on institutional
flexibility in topdown agreements (Rosendorff and Milner 2001; Kucik and Reinhardt
2008; Koremenos 2016; HafmBurton et al. 2017). Finally, our findings add to the
empirical literature on international climate cooperation (Keohane and Victor 2011;
Aldy et al. 2016; Keohane and Oppenheimer 2017; Rowan 2019; Victor et al. 2022) by
providing evidence on the ambigyil Yo A G A2y Yy SEdzda Ay adl i$aQ LX SR3
Agreement, with implications for the effectiveness prospects of the treaty (Dimitrov et
al. 2019; Tarstad 2020).
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2. Ambiguity and Ambition under Pledge and Review

2.1 Credibility of Ambiguous Pledges

Under the Paris Agreement, Parties sadtermine their mitigation targets by submitting

b5/ ad ! NOAOfS nouw 2F GKS ! ANBSYSyld NBljdzANBa (K
communicate and maintain successive nationally determined contributions that it

intendstol OKAS@SE¢ 06! bC/// HnanmpO®d | 26SOSNE GKS | INBS
the type of information that NDCs should contain, which has thus far led to substantial

variation in the precision of NDC targets (Keohane and Oppenheimer 2016; Pauw et al.

2016). Foexample, the initial NDCs are based on different types of mitigation targets:

32 NDCs contain absolute emission targets, 78 contain baseline targets relative to

odzaAySaa 4 dzadzZl £t o KIFI@S AydaSyairide G NBSGaX
(Pauwet al. 2016). Of these four target types, only absolute targets have clear global

warming impacts absent the reliance on significant socioeconomic assumptions and

projections (Rogel;j et al. 2017). Moreover, the NDCs cover different sets of greenhouse

gases; include varying numbers of mitigation sectors in the targets; provide varying

precision in mitigation cost estimations (if any); and specify different conditions such as

finance or technology transfers for mitigation targets to be met.

h@dSNIffx GKS tFNR& ! ANBSYSyidQa tSyASyid NBI dzi NB
engendered substantimlommitment ambiguity that is, limited available knowledge

about the probability distribution of mitigation outcomest y  a il 4§ SaQ 20t AYIFGS LX) S
Although the flexibility allowed in the precision of NDCs offered an easindpat

AYAGALEte O2yiNROdzGSR G2 GKS tINR& ! ANBSYSyiGQa
resulting widespread ambiguity in mitigation plans also renders the pledges inetamp

and potentially unverifiable contracts of emissions reductions. Ambiguity induces doubt

about the way in which pledges are to be executed (Koremenos 2016). Over the longer

run, this information deficiency in the NDCs can undermine reciprocal cofiemtiion

and effective cooperation. A key function of international institutions is to provide
AYVF2NXEGA2Y o02dz2i 3208SNYyYSyidaQ O022LISNI 6ABS Ayl
and both enforcement theorists and managerialists in the international nedotiat

literature agree that the provision of precise information can facilitate reciprocal

commitments and spur increased compliance (Chayes and Chayes 1993; Tallberg 2002;

Dai 2005; Aldy 2014). Crucially;ftir-tat-like strategies can only generate cooptve

SlidZAf AGNAF Ay NBLISFGISR LINRA2YSND&a RAfSYYl 3FYS
20KSNRa O0SKIGA2NE | fft26Ay3 NBOALINROAGE o! ESE NR
Oppenheimer (2016) thus propose that the pleeyed-review approach under the Pari

2 ¢KNRdzAK2dzi GKAA | NIAOE ST aO02YYAGYSYy(d FYoAaddzaideéd NBFSNE (2 (GKA:?
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'INBSYSyil gAaff az2yfe 2N} AT GKSNB Aa (NI ya
transparency enhances the credibility of targets and the likelihood that Parties will
comply with their NDCs.

However, positing a straightforward relationship between information provision and

compliance, existing work on the ambigutgmpliance nexus has not formally

FOO02dzy SR F2NJ adliSaQ @GFrNeAy3a tS@Sta 2F 02Y
of bottom- up regimes like the Paris Agreement. Whether information precision in the

pledge phase of a pledegnd-review system can generate enhanced compliance rates
presumably depends on the ambition level of mitigation commitments. The

ambitiousness of mitigatn commitments is here understood as deviations from what
alltdSa ¢2dd R R2 AYy G(GKS 0aSyQfdz2d iKS t I NR A
SYyraaAirzya aO0SyFrNA2ad0x O2NNBalLRyRAy3d Ffaz2z (2
international agreement (Downs et dl996; Barrett 1999; Johns 2014). Following

Tarstad (2020) and Victor et al. (2022), we operationalize mitigation ambition as the

implied temperature rise of ND&sand compliance as adequate implementation of the

b5/ aQ YAGAILGAZ2Y O2YLRySyGao

Atrade2 FF SEA&GA 0SG6SSY | YOAUAR2Y 62N GRSLIIKED
commitments are easier to comply with, lower ambition should generate higher
compliancerates (Downs et al. 1996; Barrett 1999; Johns 2014; Dimitrov et al. 2019;

Victor et al. 2022}.Given that unambitious pledges are easier to comply with, we

propose that the relationship between ambiguity and compliance depends on ambition.

Based on the complianeambition tradeoff, we assess whether states that have

ambiguous mitigation targets imeir NDCs have taken on systematically different levels

of ambition than states with precise pledges. Understanding the relationship between
O2YYAUGYSyld FYoAIdzAide FyR FYOoAGAR2Y OFy &aKSR
pledges. If states with h ambiguity in pledged targets are more ambitious than states

with low commitment ambiguity, ceteris paribus, we can infer that the targets of

ambiguous pledges are inflatedand compliance will hence likely be lower than for

pledges with precise target€onversely, if ambiguous pledges are less ambitious than

pledges with precise targets, the ambiguous pledges are conservadiveé compliance

more easily achievable.

3 See empirical strategy section for a detailed explanation of how this is calculated.

4 Using the same ambition metric as this article, Victor et al. (2022) show empirically that thisoffadenifests in the
Paris Agreement NDCs.
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2.2Balancing Ambition and Compliance Prospects

In formulating a climate pledge, policymakers face partly conflicting incentives for
determining the ambition level of commitments. On one hand, there are strategic
reasons to pledge ambitious targets. Following a logic of reciprocity, states can signal
ambitious mitigation targets with the aim to spur other states to do the same (Tingley
and Tomz 2014; Weikmans et al. 2019). Hence, signaling ambition can lead states to
obtain specific mitigation benefits from others. The potential benefits of high ambition
can also include more diffuse objectives such as enhanced international reputation or
willingness of other states to cooperate in other institutions (Keohane and
Oppenheimer 2016). Finally, pledging ambitious targets can also be a mechanism to
please or #ract domestic constituencies such as environmental interest groups or
voters more broadly (Keohane and Oppenheimer 2016).

On the other hand, pledging unambitious targets can help states easily achieve
compliance and hence avoid political repercussions internationally or domestically (Dai
2005; Keohane and Oppenheimer 2016; HafBarton et al. 2017). The Paris

Agreement doesot set any minimum requirements for the ambition level of pledges,
YR LR2ftAOBYI {1 SNE KI@GS (2 O2y&aARSNI GKIFd GKSANI O
will be extensively reviewed by civil society, voters, political opponents, and other
states. lllustrativly, HafnerBurton et al. (2017) show that elite decisiamakers in the
United States are reluctant to make false compliance promises even in the absence of
formal enforcement. This finding suggests that states may formulate relatively more
prudent mitigatbn targets in the face of a compliance review mechanism such as the
transparency framework under the Paris Agreement. From a compliance perspective,
pledging unambitious NDC targets is a particularly appealing strategy for states that
have low capacitiestformulate precise and detailed targets in order to maximize the
likelihood that the pledged targets will be achieved.

Overall, these conflicting sets of incentives lead to a more general question of how

states balance the potential benefits of ambitious commitments with the potential

adverse consequences of noncompliance underregbrting regimes (Koremenos

2016; Hafne-. dzNIi2y S Ftf® wamtT0oO® CNRY | GOKSHEFLI G f1¢
unconcerned by the prospect of making imprudently ambitious promises; but from a

GO2aifte aAraylfé LISNRLISOGAGS: aidlidSa oAatf NI NBT
implement (HafnetBurton et al. 2017). Whereas existing literature on the Paris

Agreement has argued that the upside of ambitious pledging prompts states to take on

imprudently high mitigation targets (Victor et al. 2017; Brown et al. 2019; Rowan 2019),

we propose that theénability of states to perfectly gauge their mitigation potential

exerts the opposite effect prudenca on the ambition level of climate pledges.

Although both ambitious and unambitious pledging can have distinct benefits, the two

strategies differ in theikelihood that these benefits will materialize. Notably, the
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posited international and domestic benefits of pledging ambitiously are uncettain.

In contrast, all states that submit an NDC are aware that their performance in

AYLX SYSyldAay3a (G4KS LI SRAS gAtf 0SS AONMziAyAl SR o@
mechanism, other states, environmental NGOs, interest groups, and potentially

domestic court$. The certainty of review constitutes a tangible shadow of the

futuret comprising both international and domestic audience costs (Fearon 1994)

that gives states reason to pledge prudently if any doubt exists about their ability to

comply. Consequently, the key driving force of prudent ambition in our theory is

compliance concerh

Recently, government representatives were surveyed about the obstacles to enhance
GKS FYoOAGA2Y 2F GKSANI O2dzyiNAS&aQ b5/ & 6!bcC/ [/
to ambition were perceived to be anticipated financial resources for implementation
and govenmental implementation capacity. This uncertainty about implementation
prospects illustrates our theoretical concept of compliance concern. The argument that
uncertainty in compliance prospects induces governments to take on prudent
commitments has previgsly been established by the rational design literature in the
context of international trade agreements. Rosendorff and Milner (2001) and Kucik and
Reinhardt (2008) demonstrate that the greater the uncertainty that political leaders face
about their abiliy to maintain compliance with international agreements in the future,
the more likely agreements are to contain flexibility provisions such as escape clauses.
Similarly, we posit that states facing fundamental uncertainty about their own
compliance prospets seek a safety valve for the degree of ambitiousness in their
mitigation obligations under climate cooperation.

One source of compliance concern is domestic audience costs, which vary across
political systems (Fearon 1994; Hafrigurton et al. 2017; Creamer and Simmons 2019).
While the international repercussions of noncompliance under the Paris Agreement are
limited to naming and shaming, the domestic audience costs of honcompliance are likely
substantially higher in democracies than autocracies. There is ample evidence that their
stronger accountability mechanismsncluding elections, independent courts, free

media and NGO render democracies more conducive to comply with their

international obligations (Fearon 1994; Dai 2005; Simmons 2009; Creamer and Simmons
2019; Koliev et al. 2021). Simmons (2009), for example, shows how NGOs use domestic

5 First, no ambition level is likely sufficiently highgtearanteewidespread acclaim among others. Second, although
high ambition may spur reciprocal ambition among peers, this outcome is only likely to ensue if a high number of
states pledge ambitiously (Nyborg 2018).

6 The potential for judicial review of climate targets was recently illustrated irStia¢e of the Netherlands v. Urgenda
Foundatiorncase of 2019, where the Dutch Supreme Court ruled that the government must meet an emissions goal of
25% reductions from 1990 levels by 2020.

7 Our concept of compliance concern is motivated by (but not equal to) what H&meon et al. (2017) call
QLI GASyOSoé
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courts to hold governments accountable for the human rights practices to which they

had agreed internationally. More recently, Koliev et al. (2021) demonstrate that the
LYGSNYIFGA2y T [ | éepatiNg ravied hmeghanishm indugeg @gte 4 St ¥
complieance among democraciesvhich they attribute to the higher political and legal
pressures that accrue domestically on democratic policymakers. Finally, based on a
survey of climate negotiators and scientists from across the world, Victor et al. (2022)

find that pressure from civil society constitutes one of the foremost motivations for
countries to comply with their NDCs. Owing to systemic differences in domestic

audience costs, we hence expect that policymakers in democracies will be more
compliance concerrgethan those in autocracies.

2.3 Structural Uncertainty and Strategic Ambiguity

The prudence motive in ambition emerges when states have imperfect information
about their mitigation potential. To capture the difference in commitment ambiguity
resulting from a lack of information necessary to formulate precise climate policy, on
one hand, and strategically induced ambiguity, on the other, we distinguish between
what we call structural uncertainty and strategic ambiguity. While structural uncertainty
refers to exogenous information constraints that render governments unable to
perfectyd | dzZ3S G KSANI O2YYAGYSy(d LRGIGSYydGArfzX adaNy GS3aA
deliberate obfuscation of a pledge. The distinction between structural uncertainty and
strategic ambiguity helps delineate the causal relationship between commitment
ambiguity and ambibnt that is, how policymakers determine the levels of ambition

and total ambiguity in the formulation of pledges.

To parse the distinct effects of the two ambiguity sources, we outline a sequential policy
formulation process wherein ambition and commitment ambiguity depend upon each
other. Specifically, we posit a stylized tstage process wherein, first, structural
uncertainty affects ambition, followed by ambition affecting strategic ambiguity. In the
first stage, the (structural) availability of mitigatizalated information constrains
policymakers in the determination of ambition. In the second stage, policyraaler
choose to strategically add ambiguity to their determined mitigation targets. While
actual NDC formulation processes are clearly much more complex, our theoretical goal
is to formulate a parsimonious model from which we can derive distinct testable
implications about the ambiguitgmbition nexus. Our model has two representational
features that we propose apply generally to NDC formulation processes: (1) ambition is
decided under varying levels of structural uncertainty, and (2) the total amount of
commitment ambiguity is a function of structural uncertainty.

The following simplified example illustrates the tstage process of our model. A

policymaker from Country A is formulating a climate pledge. In order to decide the
ambition level of the pledge that is, how much greenhouse gases Country A pledges to
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cut within a given timeframe § KS LJ2f AO0@ Yl {SNJ ySSRa G2 S@lFtdz 4GS
LR OGSYyGALFEd ¢2 FaasSaa GKS O2dzyiNEBQa YAGAIFIGAZY
information about a range of countd LISOA FA O OKIF NI OGSNARaGAOaszs &adzOK
current and past emissions, its projected emissions under different socioeconomic
Aa0SYyIFNAR2ax (GKS akKFENB 2F F2aaif FdzSta Ay (GKS Oz
the energy efficiency of industrial sectors, and so on. The extent to which the

policymaker can access precise information about these and any other relevant

characteristics determines the structural uncertainty of a pledge. Previous literature has

aK2gy GKIFG adrisSaQ OF LI OAGASAE (2 &aLISOATFEe LINBOA
(Khanet al. 2019), and structural uncertainty could originate in factors such as a

O2dzy iNEQ&a aO0OASYUGATAO FyR aGrdradaaort OFLIOAGES
(Chayes and Chayes 1998s& et al. 2020; Karlas 2021). Policymakers can shape thei

information environment before deciding on ambition, for example, through obtaining

technical assistance from international organizations (Mehrotra and Benjamin 2022).

Nonetheless, the policymaker eventually uses the information available about Country

AQa YAUGAIIGA2Yy LRGSYOGALE G2 RSUSNNAYS (GKS | YOAI

In the second stage of our model, the policymaker strategically adjusts ambiguity in
order to obtain beneficial policy objectives. Such objectives include financial support,
reciprocal ambition, and obtaining enhanced implementation leeway. If, for example
the policymaker decides that a 10 percent cut is a realistic mitigation potential, the
policymaker could add ambiguity to that target by introducing a conditional statement
6SPIPs aa@bn g NDDVWE MIILISYRAY I 2y KnsUGSNY I GA2Yy I §
type of strategic ambiguity has been shown to feature in a wide range of domestic and
international institutions. For example, strategic ambiguity can be a winning strategy for
candidates and political parties trying to attract voters (Tomz and \tamwiling 2009;
Broauningerand Giger 2018); for a small state engaging in an arms race with a big
power (Baliga and &trom 2008); for leaders and staff of international organizations
(Best 2012); and for judges that seek to preempt defiance of judicial rulings (Staton and
Vanberg 2008). Overall, the distinction between structural uncertainty and strategic
ambiguity matters bcause the two sources of commitment ambiguity have different
consequences in the formulation of climate pledges. In the following, we argue that
structural urcertainty leads to prudent ambition in pledges, while strategic ambiguity
blurs the relationship between ambition and compliance.
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3. Formal Model

To disentangle the two ambiguity sources in our framework, we formulate a decision

theoretic model that yields empirically observable implications for the relationship

between commitment ambiguity (structural uncertainty and strategic ambiguity) and

ambition. Our choice of analyzing the relationship between ambiguity and ambition

through a simple choice modelas opposed to a dynamic model of cooperatioowes

to the bottom-up structure of the Paris Agreement. In contrast to previousdop/n

cimateagreem¢g 1 & o0Sd3I P GKS Ye20G2 t NP medRiéw > GKS t I N
system does not involve mutual coordination of mitigation policies at the pledge stage.

lf 0K2dzZaAK 6S LINAYFNAREE F20dza 2y O2dzyUNASEAQ AYRA
Supplematary MaterialG provides a gam¢heoretical intuition of how structural

uncertainty can undermine cooperation in a coordination game.

In our model, states determine the optimal combination of ambition and commitment
ambiguity (structural uncertainty + strategic ambiguity) in two stages. Both stages are
conditioned by the extent of structural uncertainty a state faces. In stage one, states
formulate a pledge by balancing ambitiousness and compliance probability. Given the
optimal pledge, states seek to maximize the function G(Commitment ambiguity |
Pledge in stage two to determine the optimal amount of strategic ambiguity. We
FaadzyS GKFIdG DoOwd A& F O2yOF @S FdzyOtiAz2y 2F 02YY
two reflects that some strategic ambiguity might be beneficial to create leeway and
signal high ntigation potential. However, too much ambiguitysuch as introducing
endless numbers of conditional statementmay decrease the credibility of pledges.
Hence, states weigh compliance prospects and signal potential outcomes of their
mitigation efforts in twostages. Beginning with stage one, the utility of a state over
structural uncertainty and pledged ambition is

Yo omioned a1

GKSNE LJ RSy23Sa | adlisSQa L SRAISR FYoAUAZY YR
latent mitigation variable, g(X), reported in the review stage, and the pledge, p. For

notational simplicity we simply write g throughout. g is the estimated mitigation

conditional on country characteristics, X, including factors such as mitigation capacity,

vulnerability to climate change, and fossil fuels endowments (Tgrstad et al. 2020; Victor

SG ft® HAHHOD® K A& | a0l tl N GKftedisthar G SyGAlFfte R
states may value discrepancies between q and p differently depending on the size of p.

Pledging ambitiously could be attractive because states hope to incentivize other states

to invest in mitigation. However, states have to weigh the benefiambitious

pledging against the feasibility of compliance. The utility function u in (1) has a

symmetric Ushape, say quadratic, where the unique minimum (and maximum of (1))
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reflects the optimal pledge,’pThis bliss point may be bigger or smaller than g
depending on the benefits states attach to ambitious pledges relative to compliance.

Since we focus on the determination of pledges, we treat mitigation, g, as an

exogenous, random variable whicltonditional on different country characteristics

has the following distributiongk ‘O * R, , where the probability density function is

symmetric about gand independent of other country characteristics than X. A state

GAOGK aFdZf £ ¢ O2yGNRIM2PBE NG Aflifa D6YRYS (AAFIYIRRNHNII
n°, the optimal pledge when there is no uncertainty about g, and obtain utility

LK p9)u(q bp?) where q F g As,, increasesso doesthe chancesof severe

compliance and noncompliance. Hence, the state is compelled to balance these

concerns.

In the following we define, for notational simplicity, the variable Y I' asljtheb  LJ
discrepancy between q and @is then distributed with expectatiopc = g ¢p and
variance, , andC = pq ¢ p* is the optimal realization of C. Finally, f(C) is the
probability density function of C. To summarize, a given state cannot affect the
probability of achievingC but it can determine its pledge to increase the probability of
complianceC > €, by reducing its pledge and thus increasing or accept a higher
probability of noncompliance by setting p such tlpa C.

Wenow follow Waud(1976)to analyzehow statesdetermineCrelativeto C when
facinguncertaintyaboutthe realizationof g. Supposdor simplicity,andwithout lossof
generality that C' =0, meaningthat the optimal pledgeequalshe expectedmitigation.
Formally, we assume tHellowing:

ug if C€>0

. 2
L{g if C<O0

K> 1 reflects compliance concern (e.g., because the benefits of compliancecsiee
tangiblethanthe benefitsof pledgingambitiously).Hence for adiscrepancy of

b, a positive number, a stateould experience a greater lossdf the realizedC
wasOEbbthan if6Eb. L T K 2 1@ & Mdativa&losses are reversed such that
overshooting 850, is considered less attracttive than undershootifigpe state
maximizeq1) by choosing theic that minimizes the expected loss:

a ‘8 a %% m 60 "QoNn Qo 0 0 'QoN Qo o
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Resultl: If K>1and, >0 the statewill choosepc>C. If K<land, >0
the state will choosepc<C.

wSadzZ G m AYLX ASA GKIFG AF Kp.BstheXariabilityoficSa Q LJX SR3S
increases, X a0l iSa RSONBIFraS (GKS FYoAuAzy S@St 27

intuition is that as the, increases, a meapreserving spread, the loss associated with

undershooting relative to overshooting is given more weight. The increased probability

of low realizations of q disincentivizes states to pledge ambitiously. We call this behavior

prudence. WHe actual mitigation may be higher or lower than pledged, states focus on

the possible downside riskwhich is more tangible than the upside risk (e.g., due to the

anticipation that compliance will be reviewed in the future). Prudence implies more

conservaive pledging relative to the case where mitigation levels are more certain, as

AffdZAGNY SR AY CAIdz2NBE md /2y GNI adAy3Ites AYLINHR
increase in, , meaning that they weigh losses associated with overshooting relatively

higher. States that are unconcerned about the prospect of compliance review could

then seek to reap cooperative benefits of appearing ambitious by pledging imprudently

The extent to which the prudence motive will manifest for a given state depends

on how concerned the state is about compliance (consistent with Haoeton et al.

HAMTOY GKAOK A& 3F20SNYSR o0& (KS aAaAlsS 2F X Ay 2
uncertainty on ambition (Result 1) is thus magnified by increased compliance concern,

K, , since the disutility of not reaching a given mitigation target increases (Waud

MPTcOP® LY O2yiGNYrads I NBRAzOGAZ2Y AYy K ¢g2dzZ R 0SS
FYR dzf GAYFGSt@& AYLINUZRSYOS AT K f pMmd® ¢KdzaAX AYyON
for a given,
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Figure 1.The Prudence Effect of Structural Uncertainty

Ambition

Commitment ambiguity

Notes: This figure illustrates the relationship between structumakrtainty and pledged

ambition, conditonalon@ n YR K B mM® ¢KS o6fdzS @SNILIAOFE fAyS
uncertainty. The dashed line shows expected mitigation level conditional on country

characteristics. The green line represents pledged ambition as a function of ambiguity.

Until this point, our model has addressed structural uncertainty (represented by

that originates from exogenous conditions such as inadequate scientific and technical
capacity, bureaucratic capability, and fiscal resources (Chayes and Chayes 1993). Yet,
states may also have incentives to intentionally introduce ambiguity in thegetar
(Keohane and Oppenheimer 2016; Rowan 2019). We call this strategic ambiguity and
henceforth denote itAs:

Underselfreporting review systems, states have at least two incentives for introducing
strategic ambiguity to a pledge. First, strategic ambiguity can be used to obtain a degree
of flexibility in the review process, effectively obfuscating whether a state is i

compliance with its targets or not (Simmons 2010; Keohane and Oppenheimer 2016).
Second, a state could introduce ambiguity to signal a higher mitigation potential than it
actually intends to pursue in order to obtain reciprocity benefits from other state
(Keohane and Oppenheimer 2016). In either of these scenarios, the ambition
compliance nexus will be blurred.

In our model, we depict the formulation of pledges as a-stage process where states

have so far decided their optimal pledges (under exogenous information constraints)

and next adjust the ambiguity regarding g to signal prospects for ambitious or

unambtious commitments in the second stage. Suppose that the strategic ambiguity of

' 3A@Sy adal 4dSQa YAGAIAB(andd/ 3By feRingh &0,fE OA RSR 0o &
state gives the impression that higher values of g are achievable than implied by the
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A0NHZOGdzNF £ dzy OSNI I AyGed | SyOSs AF adl dSaQ LINAY
implement large emission cuts, we would expect them to incr@éaseFor example,

states could introduce conditional statements in their targets that imply higher levels of
mitigation if specific (unlikely) conditions are fulfilled (e.g., financial support from other
states). Conversely, >0would portray lower mitigation levels as more probable. In
our model, states do not have an incentive to do this as a means of achieving greater
leeway. The possibility of low realizations of q is captured by the degree of structural
uncertainty and if states want to hedge against the possibility of not reachig t

target, this concern would be captured by theloice of p in expression (1). One could,
however, imagine that states wanted to set >0 and exert little effort to reachy, but

this would affect the choice ofyin the first place, because this is considered the

optimal mitigation level given country characteristics. Unambitious states would rather
adhere to their optimal level of mitigation, set their pledges optimally in the first stage,
andincreased to reflect large emission reductions to obfuscate the upside risk.
Overallthe introduction of strategic ambiguity does not alter the directional effect
outlined in Result 1, because the levepaklative to | is unresponsive.

We now return to the function G, representing the secestdge maximization problem

FYR Y2RSt | adrdisSQa AyOSyGA@gsS (2 airxaylrt G§KS Lk
concave function of commitment ambiguity. States care about the lgfvigtal

commitment ambiguity in their NDCs, because this is what is observed by others. Hence,

the © is afunctionof, . The degree of strategic ambiguity also dependg because

prudent states reduce their ambitioras structural uncertainty increases, thus

expanding the room for realization gfabovep and ultimately rendering less useful.

We end up with the following problem:

G Q¢ Q& Q. Q . . . .
5 EEi+d b (BT P T K (4)
wherel NELINBaSy(a I ail i50a LISNBSLINNZY 65M OKK & §2 LIi

assume is independent of structural uncertainty. Combined, the three leftmost terms

within G form a measure of the spread of total commitment ambiguity above the

expected mitigation level. The concavity of G reflects that too much ampigay de

crease the credibility of pledgedhe first order condition of (4D Q©OH&K (UZ == KL b

L i LJB T KK pins dowmthe optimal level of strategic ambiguity as a function of

A0 NHzOG dzNI £ dzy OSNI I Ay (i @ @ geherates theNBlgving restilh y 3 6 A G K N

LI
w ' ® P "
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Result2{ 4 N} 4 S3IAO FYoAIdzade Aa yS3IrargSte NBfI (SR
K F T m—<3l

Hence, there is only a positive correlation between strategic ambiguity and structural
uncertainty if states are imprudent. If countries are only slightly imprudent, however,

the correlation could be negative. The intuition for this is that an increase in structural
uncertainty must be offset by a decreasedin if the increment in p is very small. Still,
Result 2 shows that the net change in commitment ambiguity is positive also in this case

since-1 <—<0

For states that are neither prudent nor imprudent = 0 ) a marginal increase in

structural uncertainty is offset by an equal access decrease irFinally, if a state is

LINHZRSY 02 Iy AYONBI &S A gesiredilecrease i f. Bhledett | a a2 OA I (i
change in commitment ambiguity depends on the extent of prudence and the share of

0 in constituting commitment ambiguity. To account fbe total increase in this

measure of structural uncertainty (a meg@neserving spreadyye compare the changes

ind to2z .

(s}

First, for levels of compliance concern below a certain I6vEl ™ , a maiginal G

increase in structural uncertainty would increase the amount of commitment ambiguity
AAYOE2kHK @ { SO2YyRZ AT X B G adlrisSa NBRdzOS (GKSA
i K160 > KT , thus decreasing commitment ambiguity. Third, sificeis

02dzy RSR G nxX | o¥kssd@iatgliwith sthayleOddioldécieasd iy

strategic ambiguity id is sufficiently close to 0. Hence, the first stage determines

the relationship between ambition and commitment ambiguity.

Furthermore—— ——, which is negative. Hence, if structural uncertainty

increases, prudent states reduce at a faster rate than states that are less so. The
reason is that states that behave more prudently have a lesser need to top up structural
uncertainty with strategic ambiguity. In contrast, for imprudent states the positive
correlation between structural uncertainty and strategic ambiguity becomes snialler
YF3IyAddzRS d K FLILNRIFOKSaE Mo
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3.1 Linking Theory to Data

hodSNBAYy3 aitlidSaqQ NBFOGA2ya (2 adGNHzOGdzNI £ dzy OS
RSANBS 2F LINHZRSYyOS® 2SS Olyy2i> K26SOSNE 20aSND
caseofprecision, Th n® b2NJ I NB 6S |o6ftS G2 ARSy(GATFe aiNH
form or variations in how much structural uncertainty a given state faces. Hence, our

empirical identification strategy of risk behavior relies on ciossntry observations of

the relationslip between commitment ambiguity and ambition, conditioning on country

characteristics.

S
S

2 KAES GKS AyOftdzaazy 2F A0GNIrGS3IAO | YoOAIdzAGE R2S
expected mitigatioryg, it may affect our interpretation of the relationship between

commitment ambiguity and ambition as observed in the NDCs because it is hard to

empirically disentangle structural uncertainty and strategic ambiguity. As in Figure 2, we
willinourregressioda  NNJ & adl 1SaQ L} SRIStds telstinSR 2y G201 f
of structural uncertainty and strategic ambiguity. Now suppose we were imagt the

following OLS regression to find the overall, linear relationship betvegelition and

commitment ambiguityn Figure 2:

r‘] ‘ ru 6

A ¥ 4 A x

whereiyA & SELISOGSR YAGAILGAZY YR GKS &t2L)5 A4
following:

¢
w

wép 6 M OéE D M 0é D M
0®j, 0O 0®j, O O®j, O

Whether the causal structural uncertainty or strategic ambiguity determines the sign of
1 depends on the signs and magnitudes of the two rightmost terms in (6). Suppose first
that states are prudent. Based on our theoretical considerations these terms have
opposite signs. From comparative statics on Result 1, we havedthap ) <0, and it

is immediately clear frond) that @ ¢ © R > 0 since increases (decreases) iteed

to be offset by increased (decreaseil) . Result 2 and the associated discussion
describes the two scenarios in which the sum of these two terms is negative:isf
bounded at zero and for compliance concern below a certain leviélcompliance

concern is sufficiently high and there is sufficient strategic ambiguity in our estimate of
O2YYAGYSyG FYoAaAddzaides * O2dAZ R 6S 0A3IASNI GKIy 1
uncertainty is offset by an even biggeduction in strategic ambiguity due to severe
decrease in ambition.
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If states were imprudent, we know thaby(, ) > 0. Despite the special case where

co b ,p)f N3 wSadzZ G v aKz2ga OGKFG * g2dd R | fglea
AYLINHZRSYOS® ¢Kdzax Al Aa 2yfte + f n GKFG dzyl Yo
Sincen ¢ ) M would be increasing in magnitude by increased compliance concern

O0KOX RAFFSNBYyOSa Ay + | ONRaa adlidSa sgAGK RATFTS
LINHZRSY OS FyR aiGNIGS3AAO dzy OSNIFAydGeéad C2NJ AYLINHzR
reduce the magnitude dahe positive relationship between ambition and commitment

ambiguity. There are three predictions in the case of prudence. First, if the observed

commitment ambiguity is foremost caused by strategic ambiguity, we would expect

AYONBI &4Sa «tytoréduae the Mdasured madhitude of the negative

O2NNBf I GA2y 06S06SSYy FYoAlGA2Y | yiRnc@e®edYAlGYSyd Y
compliance concern would increase the positive relationship between ambition and

commitment ambiguity. If, however, structural uncertainty is the driving force, we

should observe an increase in the magnitude of the negative correlation between

ambition and commitment ambiguity.

> O

Figure 2:The Relationship between Ambition and Commitment Ambiguity

Ambition

Commitment ambiguity

Note: This figure illustrates the predicted relationship between commitment ambiguity and

FYOAGAZ2Y Fa YSIada2NSER Ay ‘A0 Thé Buk erticalfllieRegySents O2yY RAGAZ2 Y |
NBLINS&Syid adNHzOGdzNI f dzy OSNIFAyGeé O66KAOK A& 0Seé2yR &
portray potential strategic ambiguity. The dashed line shows the expected mitigation level of

states, conditional on cortis. As the total level of commitment ambiguity increases, the pledges

decrease relative to the expected mitigation, which reflects prudent behavior by states.

IGCC Working PaperQctober2023 18



In sum, this discussion showed why states have an incentive to pledge prudently in the

face of structural uncertainty. The prudence motive is driven by the anticipation of

external review, which we identify if commitment ambiguity and mitigation ambition

aNBE yS3IridragsSte O2NNBfIIGSR Ay adrkidisSaQ OfAYIFGS LIX
to whether the review is in effect undertaken by international or domestic actors; the

RNAGAY3I F2NOS 2F wSadzZéd m Aa GKbIrfaaldl §SaQ 02y O
whichever reasons results in prudent behavior.

To probe this prediction empirically, we assess the correlation between commitment
FYOATdZAGE YR FYoAlGA2Yy Ay aidldaSaqQ OtAYFGS LX SR
negative correlation between ambiguity and ambition indicates that states pledge

prudently inthe face of ambiguity and that ambiguous targets are deflated compared to

precise targets. The opposite tendency positive correlation between ambiguity and

ambitiont would suggest imprudent pledging (but also special cases of prudence). In

ordertocaptu6 G KS NRBEtS 2F KX 4SS Ffaz2 (GSaid 6KSGIKSN (K
and ambiguity varies with form of governance. As explained above, we expect that the

prudence effect will manifest more strongly for democracies because policymakers in

democracies fag higher domestic audience costs in cases of noncompliance than their

autocratic counterparts.

4. Data and Empirical Strategy

In the empirical analysis we conduct a cresstional statistical analysis of ambiguity

FYR FYOAGAZ2Y Ay adGlriSaQ b5/ & dzyRSNJ GKS t I Nxa !
experiment. Following our theoretical model, the two main variables in the statistical

analysis aré&NDC ambitiorand commitment ambiguity

NDC ambition: First, our dependent variablBC ambitions based on Robiou du Pont

and Meinshausen (2018), who apply a hybrid allocation approach to estimate the global
temperature impact (measured 0 O2y aAadSyd ¢AGK SIFOK adldasSaqa
0FlaSR 2y I &a42LKAaAGAOIGSR Y2RStAYy3 | LILNRI OK GKI
global emissions scenarios, provides an assessment of global warming impact if all states

adopted the ambition level of given NDC. The data scores range fre®H /6 NX Ay 3

(most ambitious) to over 5°C (least ambitious). We invert the scale to facilitate

interpretation, so that higher scores mean higher ambition, with a range from 0 to 3.9.

w20A2dz Rdz t 2y YR aSAyaKl dzASysadinggnnmyov | aasSaa
principles into account capabilityto pay (GDP per capita), historical responsibility

(convergence to equal cumulative per capita emissions), and equality (convergence to

equal per capita emissiorsiand the global warming consistency of a given NDC is

calculatedbased on the principle most lenient for the given state. The three effort
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AKFNAY3I LINARYOALX S& I NBE 3INRBdzyRSR Ay (GKS LydSNB?2
fifth assessment report. In contrast to other ambition assessméRtsbiou du Pont and

aSAYaKl dzaSyQa oHnmyo @FNARFO6ES Aa LISSNI NBFASHSR
normative choices made, has an intuitive interpretation (global warming impact

measured irfC), and avoids making counterfactual assumptions about busasassual

emissions (Tarstad et al. 2020). For full information about this ambition metric,

including country rankings and correlates of ambition, see Robiou du Pont and

Meinshausen (2018)Tarstad et al. (2020), and Victor et al. (2022). In the main text, we

analyze the ambition of the initial set BiIDCgdue in 2015), most of which came into

force in 2020 and apply to 2030. We focus on the initial NDCs because data are far more

widely available for these than for the updated NDCs (due in &P0 Moreover, only

the ambition data for the initial NDCs tepreviously undergone peer review.

Nonetheless, we also present analyses of the updated NDCs in Supplementary Material

C, as well as robustness tests that use two alternative ambition metrics as the

dependent variable (Burck et al. 2018; Lancesseat.€1021). All our mairesults hold

for two different alternative operationalizations of NDC ambition, as well as for the

updated NDCs. However, statistical power is significantly reduced in these analyses

owing to lower sample sizes.

Commitment ambiguity: Second, to measure commitment ambiguity we collect
AYVF2NXEOGA2Y 2y (GKS LINBOA&A2MDCxRplorerf £ b5/ & FTNRBY
database. We code the ambiguity of 20 different NDC mitigation target characteristics,
for example, which gases the NDCs cover; what types of mitigation targets the NDCs set;
and whether targets are conditional on financial or technological support. [péscrs

of all ambiguity variables and their coding are provided in Supplementary Material A.

We measuréwo main types of ambiguity in these NDC target characteridtiggact
precisionis the degree to which global warming consequences of mitigation targets

can be derived with certainty from the NDCs. For instance, absolute mitigation targets
(that is, emission reductions relative to a specified base year) have clearer global
warming implications than emission intensity targets (i.e., emission reductions

relative to economic indicators such as GDP), because the latter depend on the

future socioeconomic @velopment trends of a given country (Rogelj et al. 2017).
Information completenes®fers to the breadth of policy sectors and tools included

in the formulation of the NDC: for example, whether an NDC covers policy sectors

such as transport or agriculture and whether it covers policy tools such as carbon
capture and storage or renewable energy generation. Impact precision is closely related
to the ambition level of NDC targets in the sense that higher impact precision ender

8 See Selen et al. (2019) for an overview.

¢ An interactive map of the ambition data is also available at http://pegsity-check.org/warmingcheck.html
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ambition more straightforward to evaluate. Information completeness, on the other
hand, can be understood as the leveldefails in the implementation trajectory of an
NDG and is hence more related to the credibility that a country will achieve its stated
target than the actual ambition of the target. We recode all mitigatietated variables
FNRY t Il dzg S asésnddfatbigher vaciable Vailugs indicate higher
degrees of commitment ambiguity.

Since we are not interested in the impact of each ambiguity dimension but rather a
unified measure of commitment ambiguity, we construct three ambiguity indices.

In our additive unweighted index, all dimensions are weighted equally regardless of
correlational patterns. The two other indices are reflective, gearing to a potentially
latent concept of ambiguity by taking into account the variation of the 20 ambiguity
dimensions. Th&®egression inddg an additive index in which weights are proportional
to the size of the coefficients associated with each ambiguity dimension in explaining
crossO2 dzy i NB @ NAFGA2Y Ay (GKS @GFENAIFIofS aGtelLlsS 27
particularly valid proxy for the concept of commitment ambiguity (based on Rogelj

et al. 2017). Th®CA indexses principal component analysis (PCA) to evaluate

what variables capture the same latent concept among the 20 ambiguity variables
we have selected from the NDCs. We only use the first component for simplicity.
This component expias 22 percent of the variation in the dataset; about twice as
much as the second component. Supplementary Material D provides details about
the construction of the indices.

Importantly, there is not a mechanical relationship between our commitment ambiguity
AYRAOSA YR w20A2dz Raixs) NDZ ambitiofi Rietric.S\4 afgudd| dza Sy Qa
in the theoretical section, arriving at point estimates for ambition is not straightforward

T2NJ I YOATd2dza b5/ 80 w20A2dz Rdz t2yid FyR aSAy&acKk!

produce point estimates of NDC ambitionadto advanced modeling that integrates
businessasusual projections and socioeconomic development pathways for all
countries with global cosbptimal mitigation scenarios. Overall, the sources of
uncertainty in their analysis are substantially differemrh our measurement of
commitment ambiguity. The only exception is target conditionality, which both yields

42YS dzy OSNIFAydeé Ay w20A2dz Rdz t2yid YR aSAyakl

by our ambiguity index. To address this potential confoundivegrun robustness
checks on levels of conditionality and find that our results are robust to how Robiou du
Pont and Meinshausen (2018) address this source of uncertainty.
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Control variables: To reduce potential bias in our regression estimates, we also include a
set of control variables that Tgrstad et al. (2020) show correlate with our NDC ambition
variable and presumably also related to the extent of ambiguity. The cordr@bles

we include are GDP per capita (World Bank 2016), fossil fuels rents (World Bank 2015a;
2015b; 2015c), vulnerability to climate change {§BIN 2015), and form of governance
(Coppedge et al. 2017.To measure form of governancevhich is the only control

variable we have theoretical predictions fowe use V6 SY Q& Ydzf G A LX A Ol GA DS
index (Coppedge et al. 2017). This index ranges betwegnvath higher values for

more democratic countries. Wse 2015 data for all controls because that is the year

the NDCs were formulated. To select only the relevant contrtiat correlate with

both ambition and ambiguity we implement the doubldasso procedure outlined by
Urminsky et al. (2016) in severalafr regressions. Doublasso selection allows us to
include both controls and their interactions to better fit the data while at the same time
avoiding overfitting the models. In some of the regression tables in the main analysis we
only indicate whethecontrols are included or not. The full models are reported in
Supplementary MateriaH.

Conjoint experiment: Following the main analysis of ambiguity and ambition among
states, we implement a randomized conjoint experiment (Hainmueller et al. 2014) to

LJ2 f

0S40 6KSGKSNI O2YLX Al yOS O2yOSNY OK Ay 2dzNJ F2NY

public n five large democracies: Germany, Mexico, South Africa, the United Kingdom,
and the United States. The experiment implements simple ambition and compliance
treatments to gauge the degree to which people are compliance concerned when
selecting between diffrent climate cooperation arrangements that their government
can partake in. Since we argue that democracies have reason to be more concerned
with achieving compliance with international commitments than autocracies, eliciting
LIS2 LX SQa&a O2 Y Ldkin fivg deBocradies pFoSides a/nibikely test of
whether our theoretical compliance concern construct translates into-waald
preferences of citizens, who impose domestic audience costs on governmental leaders.
Additional methodological informatioand results are provided in Supplementary
Material F.

10 Some of the controlariables are missing for some states inhibiting the inclusion of all countries in the regression
analyses we employ. States with missing values are slightly more ambiguous and ambitious on average. However,
point estimates are close to 0 and correlaticare weak (Table E.2 in Supplementary Material).
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5. Empirical Analysis

The empirical analysis proceeds as follows. We first provide a descriptive overview of
commitment ambiguity among states. We then assess the aggregate relationship
between ambiguity and ambition. Subsequently, we evaluate how form of governance
conditionsthe relationship between ambiguity and ambition. Finally, we report the
main results of our conjoint experiment testing the causal effect of compliance
likelihood among the general public.

5.1 Descriptive Statistics

Overall, we identify substantial cressuntry variation in commitment ambiguity. Figure

3 displays country scores on a commitment ambiguity index with equal weights for all
20 NDC characteristics that we code. Darker gray indicates higher ambiguityS#'™NDC
Countries such as Syria, Bahrain, Bolivia, Qatar, South Sudan, Cuba, and Saudi Arabia
have some of the most ambiguous mitigation targets in NDCs. Inversely, Norway,
Canada, Japan, and the EU countries have highly precise NDCs. On a regional level,
countries in Western Europe, East Asia, and North America have overall more precise
NDCs than countries in the Middle East, South America, and Africa. The correlates of
commitment ambiguity include form of governance, climate change vulnerability, and
fossil fues rents!2

Figure 3:Country Scores on the Unweighted Commitment Ambiguity Index

11 White color (e.g., Libya and the Philippines) indicates missing data.

2. Democracies have more precise NDCs, while vulnerability and fossil fuels rents are associated with more ambiguous
NDCs. See Table E.1 in the Supplementary Material.
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5.2 Ambiguity, Ambition, and Compliance Concern

We first evaluate the aggregate correlations between commitment ambiguity and
ambition, using the three ambiguity indices. Table 1 shows the relationships between
the different indices and NDC ambition.

Table 1:The Effects of Three NDC Ambiguity Indices on Ambition

No weights Regression weights PCA
Depvar: b/se b/se b/se b/se b/se b/se
NDCambition
Ambiguityindex -0.0684 * -0.0448 -0.610 -0.315 -0.173 -0.0408
(0.0306) (0.0313) (0.338) (0.335) (0.147) (0.161)
All controls included Yes Yes Yes Yes Yes Yes
Double lasso No Yes No Yes No Yes
Observations 148 148 148 148 148 148
R 0.552 0.546 0.540

b2diSay ¢KAa GlofS RAaLIXIe&a GKS SFFSOda 2F GKNBS
OLS regression. In columns 2, 4, and 6, control variables are selected using théadeable

variable selection procedure. Control variables are descnibeedtail in Table A.1, Panel B.

Robust standard errors are in parentheses. *, **, and *** indicate significance at the 10%, 5%,

and 1% levels, respectively.

Columns &6 inTable 1 respectively show regressions of a summative unweighted

index, the regression index, and a principal component index. All coefficients are

negativa indicating prudence yet, the effect sizes are small and only the unweighted

index is statisticallgignificant. This weak relationship might reflect that the models do

y2i I 002dzyli F2NJ KSGSNR3ASy2dza STF¥FSOGa 2F adl i
Ambiguity does not give states any particular reason to pledge prudently if they are not

invested in ahieving compliance.

The next stage in our analysis evaluates whether the relationship between ambiguity

and ambition is conditioned by form of governance. Theoretically, we previously argued

that structural uncertainty is likely to result in prudenaely ifstates weigh the

downside risk of noncompliance more heavily than the upside risk of ambitious

L SRIAYy3Id 28 (Kdza SELISOG O2YLIX ALyOS 02y OSNy =
theoretical model, to condition the relationship between ambiguity and ambitiwhile
complianceconcern is fundamentally unobservable, we previously argued that form of

governance is a reasonable proxy for the concept due to the higher domestic audience

costs that democracies face in cases of noncompliance with their pledges.
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Substantiating this argument, Supplementary Material B demonstrates that
democracies are significantly more compliant with the procedural requirements of the
Paris Agreement than autocracies.

Table 2:Conditional Effect of Democracy on the Ambiguiiybition Nexus

No weights Regression weights PCA
Depvar: b/se b/se b/se
NDCambition
Ambiguityindex 0.0252 0.661 0.480 * *

(0.0464) (0.452) (0.178)
Democracy 3.639 ° * 0.605 1.03% z

(1.183) (0.532) (0.433)
Ambiguity index x -0.209 * -2.953 * -1.509 * *
Democracy (0.104) (1.249) (0.369)
Controls Yes Yes Yes
Double lasso Yes Yes Yes
Observations 148 148 148

b23Say ¢KA&a GlofS RAALILIEa GKS STFSOUaA 2F GKS GKNEBS
OLS regression. Democracy 82y (i A ydz2dza YSIF adzNB 2F aidl iSaqQ tS¢
compliance concern. Ambiguity index x Democracy is its interaction with the ambiguity indices.

Control variables are selected using the doulaleso variable selection procedure. Robust

standard errors are in parentheses. *, ** aftf indicate significance at the 10%, 5%, and 1%

levels, respectively.

The regression models in Table 2 display the direct effects of ambiguity and form of
governance on ambition, and the interaction term between ambiguity and form of
governance. These models corroborate the importance of democracy in three ways.
First, the drect effect of ambiguity changes from negative to positive when we include
the interaction terms and hence control for the heterogenous effects of form of
governance. Second, the models also show that ambition and democracy are positively
related when halling ambiguity constant. Third, and most significant for our purposes,
the interaction term between ambiguity and democracy is negative: The prudence
effect of ambiguity is more pronounced for democratic countries. This finding is
illustrated in Figure 4yhich plots the estimated model in column 1 of Table 2.
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The estimated slope is positive for countries that score low on the democracy index but
negative for countries that are highly democrati¢n other words, ambiguity induces
prudence among the most democratic countries, while the least democratic countries
are slightly imprudent. Overall, the negative interaction effect indicates that higher
levels of democracy correlate with more prudence.

Figure 4: Interaction Effect between Form of Governance and Commitment Ambiguity

NDC Ambition
2

T T T T T T T T

T
5 7 9 1 18 15 17 19 21
Ambiguity

—&— Mean +1SD —8— Mean-1SD

Notes: This figure plots the estimated model (no weights) in column 1, Table 2, with ambiguity on
the xaxis and ambition on the-gxis. The two curves illustrate this predicted relationship for

highly democratic countries (blue line) and undemocratic t@mm(red line), operationalized as

one standard deviation above/below average crosantry scores on the-Wem multiplicative

polyarchy index.

13 For states with relatively low scores on the democracy index, such as Cc=0.079 (the blue line in Figure 4), the direct,
positive effect of ambiguity slightly dominates the negative interaction term. If we dividalikelute value of the
coefficient on Ambiguity index by its interaction, using the no weight model in Table 2, the resulting ratio of 0.121
reflects the democracy level at which states would behave neither prudently nor imprudently. Our measure suggests
that 147 countries have a higher compliance concern than this value.
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5.3 Ambition and Compliance Concern among the General Public

As a final stage in our empirical analysis, we test whether compliance concern manifests

among the general public. Since compliance concern forms a crucial component in our

theoretical justification for the prudence effect of ambiguity, the overall validitour

model depends on this concept actually holding explanatory power irwedt

applications. The reason we now shift the unit of analysis from states to the general

public is to ensure a controlled setting suitable to establish the causal effect o

compliance concern on the attractiveness of climate agreements. Moreover, domestic

audience costs, which can be induced by regular citizens on their governments,
LROGSyGaalrtte LXFe | OSYydNrf NRES Ay GKS RSGSN)YA
To test whether citizens take the probability of compliance into account when

evaluating whether to support a climate agreement, we implemented a conjoint

experiment (Hainmueller et al. 2014) where participants were asked to choose between

two hypotheticalclimate agreements. The agreements had three attributes that were

randomized participation, ambition (stringency), and implementation likelihood

GAOK (g2 fS@Sta SIFEOK® ¢KS LI NGAOALI GA2Yy | {3GNR
participated in the agrgement or not. The ambition attribute varied on whether the

agreement demanded 20 percent cuts in greenhouse gas emissions or 40 percent by

20301

Q1

Finally, thecompliance attribute varied between 20 percent and 50 percent probability

GKFG GKS F3INBSYSyidQa YA AR Fedruitedyd balahchldB SG g2 dzZ R 0
sample of 766 participants from Germany, Mexico, South Africa, the United Kingdom,

and the United States. We asked all participants to complete the conjoint task twice,

resulting in a total of 1532 observations (there were no statally significant spillover

effects between the tasks). Below, we present average marginal component effects

(AMCESY of the ambition and compliance likelihood attributés.

14 These figures 20% and 40% where selected because they are among the most common NDC headline targets
(Rowan 2019, Supplementary Material): 40% emissions cuts is the mode of headline targets, while 20% is the second
most common target (tied with 15%). AsI¥90 emissions, 20% is also the mean of all NDC targets (Rowan 2019).

15 Lju and Raferty (2021) project the probability of NDC target achievement for 122 countries. They find that the median
probability of compliance with NDCs is 35% (Liu and Raferty 2021). Our two scenarios are thus + 15% from the
projected median probabilit of full compliance.

16 AMCEs are the marginal effect of a given attribute averaged over the joint distribution of the remaining attributes
(Hainmueller et al. 2014).

17 We do not report the effects of the participation attribute here because it is not directly relevant for the ambition
compliance nexus. The results reported here are nonetheless unchanged if participation is also included in the
analysis; see Supplementavaterial F.
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Figure 5:Average Marginal Component Effects (AMCESs) of Ambition and
Compliance Likelihood
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selection of hypothetical climate agreements. However, compliance likelihood has a
substantively stronger effect than ambition. Increasing the compliance likelihood from
low likelihood (20 percent) to medium likelihood (50 percent) raises the probalibity t

a respondent prefers a given climate agreement by 25 percent. The corresponding
effect of increasing ambition from low ambition (20 percent cuts) to medium ambition
(40 percent cuts) is 6 percent. While this controlled setting is decidedly stylized, th
positive causal effect of compliance likelihaodnd its relative importance compared to
ambitiont complements the previously identified prudence effect on the state level.
Citizens in the five democracies we analyze react positively to compliance liklifio
states anticipate domestic audience costs, the prudence effect of ambiguity can thus be
understood as a rational accommodation to public opinion preferences. We underline
here that our nonrepresentative poof respondents are sampled from five

demacracies only, which is a meldtely setting for compliance concern to manifest. Yet,
we view the positive causal effect of compliance likelihood among the general public
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and the relative importance the public attaches to compliance compared to ambition
as a first basic validation of the compliance concern concept.

5.4 Discussion

Our analysis identifies a negative correlation between commitment ambiguity and

FYOAGA2Y Ay O2dzy iNASAQ Of AYIGS L)X SR3ISAa dzy RSNJ i
we interpret the overall negative relationship to mean that policymakers are prudent

whSy FIFOSR 6A0K AYLISNFSOG AYyT2NXNIGAZ2Y O2yOSNYAY
potential. The prudence effect applies to approximately 70 percent of the states in our

sample, but is amplified in democratic countri€€ontrastingly, the only imprudence

effect we identify is among the subset of states that are highly autocratic. The

heterogenous effects of form of governance suggest that structural uncertainty is an

important factor in the determination of NDC ambitiamd that the anticipation of

OR2YSAaGA0O0 O2YLX ALYyOS NB@GASG Aa | tA1Ste Y2(iA0
of the latter argument, our conjoint experiment shows that citizens in five democracies

react more positively to higher compliance likeliluoihan to higher ambition. Hence,

democratic policymakers are rational to be compliance concerned in the face of

domestic audience costs.

The findings bear implications for how ambiguity relates to cooperation under self
reporting regimes. First, a broader implication of the prudence effect is that ambiguous
pledges could be equally credible compliance signals as precise pledges. If gnibigui
climate pledges were primarily strategically determined to reap positive cooperative
benefits (Aldy et al. 2016; Keohane and Oppenheimer 2016), we should have observed a
positive correlation between ambiguity and ambition. Instead, our finding tbanhtries

with ambiguous pledges have adopted less ambitious targets suggests that they are
more concerned about target achievement than signaling high ambition through
audacious pledges. This finding corresponds with previous literature arguing that states
care about their compliance record to such an extent that they will comply with
international obligations even in the absence of effective formal enforcement
mechanisms (Guzman 2008; HafnedzNJi 2y SG | f® wamTt0O® LT adGlraSaQ
to the Pars Agreement depends on widespread compliance, the prudence effect can
indicate, if acknowledged by the parties, that ambiguity is not necessarily detrimental to

18 The calculation is based on the share of states for which their level of democracy implies a negative relationship
between ambition and ambiguity, across the three models in Table 2.
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future cooperation under the Agreement. While ambiguity reduces ambition, it does not
necessarily undermine compliance, because less ambitious pledges are easier to comply
with (Barrett 1999; Dimitrov et al. 2019).

Second, however, the prudence effect can prove harmful to cooperation by itself.

If countries reciprocate ambition, ambiguity can reduce the prospect of positive
cooperative cycles (see Supplementary Mate@alConsequently, although the
transparency compliance nexus is not straightforward under selporting regimes,

our findings are compatible with the notion that ambiguity can undermine reciprocal
cooperation (Chayes and Chayes 1993; Mitchell 1998; Keotiad Victor 2011;
Keohane and Oppenheimef26). We propose, however, that the detrimental effect
of ambiguity manifests primarily through the ambiguéynbition nexus and not the
ambiguity-compliance nexus.

Aside from the potentially negative cooperation effects, prudent ambition also

reduces the environmental effectiveness of the Paris Agreement. In that respect,

our analysis points to an untapped ambition potential for states with ambiguous

pledges, whicltould allow substantial improvements in the global warming impact of

their commitments (Rogelj et al. 2017). Given the prevalence of structural uncertainty,

enhanced capacity building in lemcome countries through institutions such as the

Paris Committe on Capacitpuilding and the Green Climate Fundould be an

efficient way to decrease commitment ambiguity and thereby potentially increase

ambition (Chayes and Chayes 1993; Stender et al. 2019; Weikmans et al. 2019).

Decreasing commitment ambiguity alko- & G KS F RRSR o0SyS¥F¥Ad 2F (GKS !
collective goal achievement being easier to assess, which has been shown to have

beneficial effects on reciprocal cooperation (Barrett and Dannenberg 2012). Finally,

however, capacity building is not a panacea limaate ambiguity, as our analysis

also identifies a group of states that have pledged imprudently with strategic ambiguity.

lf 0K2dzZAK &a0NXGS3A0 YoAddzAade A& yz2i KAIKEE LINB
model suggests that the subset of statbat have pledged ambiguously and face

low risk of compliance review domestically are unlikely to fully comply with their

pledged commitments.
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6. Conclusion

This paper analyzes the relationship between commitment ambiguity and ambition in

climate pledges both theoretically and empirically. Theoretically, the paper constructs a

model of commitment ambiguity and risk behavior in climate pledges. The formal model

takes into account both structural uncertainty and strategic ambiguity and describes

whyt in the face of compliance reviawstates have reason to exercise prudence when

determining the ambition level of commitments. Empirically, the paper tests whether
ambBdzA & Ay adldSaqQ OftAYIFGS L SR3ISA dzy RSNJ GKS
ambition levels of their mitigation commitments. Based on our formal model, we

indirectly identify whether states that have more ambiguous pledges have set more

prudent mitigationcommitments than states with precise pledges.

Overall, we see the main contributions of this paper as twofold. First, our theoretical
modeling of ambition, ambiguity, and compliance under (unenforced)replirting

systems speaks to the literatures on institutional design (Rosendorff and Milner 2001,
Koremenos 2005; Koremenos 2016; Creamer and Simmons 2019) and compliance under
uncertainty (Chayes and Chayes 1993; Mitchell 1998; Koremenos 2005; Guzman 2008;
HafnerBurton et al. 2017) in international relations. The theoretical model, based on a
trade-off between ambitious pledging and achievable compliance (Downs et al. 1996;
Barrett 1999; Johns 2014; Dimitrov et al. 2019), shows how ambition can mediate the
relationship between precise information provision and compliance with commitments.
While exising literature posits a straightforward relationship between ambiguity and
noncompliance (Chayes and Chayes 1993; Mitchell 1998; Simmons 1998; Keohane and
Oppenheimer 2016), we show that ambiguity does not necessarily undermine
compliance under a bottorup treaty where governments unilaterally decide on the

depth of cooperation. Instead, we argue that ambiguity incentivizes states to pledge
prudent Targets, which should translateh@hercompliance rates, ceteris paribus.
Drawing on HafneBurton et al. (2017), we propose that compliance concern is a key
factor in inducing prudent commitments among states. We argue that form of
governance is a useful proxy for compliance concern, and @alhrdemonstrate that
democracies are more prudent than autocrai®eyond the prudence effect, our

model also highlights that the source of ambiguity (structural or strategic) conditions
how ambiguity is related to ambition and compliance, which gives rise to an analytically
important distinction that has hitherto ndteen extensively discussed in the

international relations compliance literature.
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Our generalizable theory could extend to s&lporting regimes in areas such as

international trade, human rights, or security (Creamer and Simmons 2019; Karlas

2021). Given the scope condition of a relevant compliance constituency, the prudence

effect of structural uncertainty could in principle apply to any international-self

reporting system in which policymakers pledge a given political goal that is subsequently

evaluated by either domestic audiences or other states. In this paper, we demonstrate

that domestic audiences may impose noncompliance costs on governments in case of

imprudent pledging: Our conjoint experiment shows that citizens in five democracies

value compliancdikelihood over ambition. While democracies are likely to be more

compliance concerned across different international institutions, the prudence effect

we identify also depends on the issue area subject to cooperation. Notably, climate

cooperation is anssue area with particularly high structural uncertainty (Rogel;j et al.

2017). Inother selfreporting regimes where states have better information about their

commitment potential, strategic ambiguity may be relatively more pronoumcedhich

could generate false impressions of prudence and deficient compliance (e.g., human

rights; seeHafnerBurton and Tsutsui 2005). On the other hand, compliance concern

fA]1Ste GFENASE 6AGK AyadAddziaAzylf RSaiaAdayy ¢KS t
F aaz2Fd tFeé¢ NBIAYS o0!0602G0 FYR {YARFf wWnnnoZ
mechanismgould incentivize even higher prudence than we identify here.

Second, our empirical analysis contributes to the literature on the effectiveness of the
Paris Agreement (Barrett and Dannenberg 2016; Keohane and Oppenheimer 2016;
Dimitrov et al. 2019; Tarstad 2020). Overall, we identify a negative relationship between
ayorddzAa dé FyR [FYoAGA2Y Ay adGlrasSaqQ OfAYFGS LX SR:
suggests that countries are prudent when faced with uncertainty regarding their future
emission reductions. That finding offers implications for the effectiveness prospiects o
the Paris Agreement, the success of which depends on both ambitious commitments
and widespread compliance. An empirical implication of our model is that ambiguous
mitigation commitments are unlikely to undermine compliance. Instead of pledging
unrealistcally high targets, our analysis suggests that the plesiggreview system
incentivizes states that face structural uncertainty to formulate targets they can
realistically comply with. This finding aligns with the rational design literature
highlighting he cooperativeinducing effects of flexibility (Rosendorff and Milner

2001; Koremenos 2005; Kucik and Reinhardt 2008). On the other hand, in a hgitom
setting where the ambition of targets is selétermined rather than mutually
coordinated, states uraterally lower the ambition of commitments in response to
uncertainty about compliance prospects, leading to a negative cooperation effect of
flexibility on depth of cooperation. The ambition levels of ambiguous pledges are (on
average) deflated compare precise pledges: Hence, states with ambiguous targets
have more leeway to further enhance the ambition level of their future commitment
pledges. In sum, our analysis suggests that a subset of states that currently have
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ambiguous targets would pledge more ambitiously under a counterfactual agreement
with lower levels of ambiguity. Presuming that states are inclined to reciprocate
ambitious commitments, less ambiguity hence results in a more environmentally
effective climae agreement.

Finally, we draw attention to three limitations of our analysis. First, our empirical
strategy is unable to categorically determine the origins of commitment ambiguity,
including what amount of the observed ambiguity is structural or strategic. Future
research could better isolate the two concepts empirically and explore their causal
effects more systematically. Relatedly, qualitative research on how state
representatives formulate pledges could be helpful for understanding how ambiguity
arises in climate lpdges. Second, our point estimates of the effects of ambiguity may be
biased by omitted variables. Hence, future research could identify exogenous sources of
ambiguity variation. Third, the current analysis has relied on the relationship between
ambiguityand ambition to discuss the compliance prospects of the pledges. The direct
relationship between ambiguity and compliance should be tested when NDC
implementation data become available.
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A. Variables Included in the Analysis
Table A.1 Ambiguity and Control Variables
Panel A: Ambiguitipimensions

Variables Description

Type of target 5A30NBGS OFNARIFOfS YSI &dzNR»
NDC mitigation target is formulated as an absolute target
(compared to a base year); a target relative to a business
asusual trajectory; an intensity target (e.g., GHG emissio
per unit of GDP); a peaking target (specifying a date by
which GHG emissiomsA f f LJSI 10T | d&LX
target (which does not say anything particular about
Syxaairzya G(GNIX2SOG2NARSa0T-
0SYSTAGAaAe GFrNBSUGD® ¢KS aLIS«
order of ambiguity, with absolute targebeing least
ambiguous and policy and actions targets being most
ambiguous. Values:=-b.

Mitigation costs 5dzyYe @GFNAIFIo6fS AyRAOIGAY3

(ccm) include cost estimations of the pledged mitigation target.
costs are estimated, the NDC is coded as more precise.
Values: 0/1.

Renewable energy Dummy variable indicating whether renewable en
ergyis considered in order to reach the pledged mitigatiol
target. If renewable energy is considered, the NDC is coc
as more precise. Values:0/1.

Energy efficiency Dummy variable indicating whether energy efficiency
is considered in order to reach the pledged mitigation
target. If energy efficiency is considered, the NDC is code
as more precise. Values: 0/1.

Transport Dummy variable indicating whether transport sector is
considered in order to reach the pledged mitigation targe
Value: 0/1.

Carbon capture and Dummy variable indicating whether carbon capture and
storage storage is considered in order to reach the pledged
mitigation target. Values: 0/1.
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Variables

Agriculture

Land use and forestry

Mitigation
documents

Reducing nofCQ
gases

Land use change

Corditionality of
finance

Technology needs

Conditionality of
technologytransfers

Conditionality of
capacity building

Planning of NDC
formulation

Stakeholder
consultation

Description

Dummy variable indicating whether agriculture is
considered in order to reach the pledged mitigation targe
Values: 0/1.

Dummy variable indicating reference to land use and
forestry and whether emissions and mitigation potential a
quantified. Values: 0/1.

Dummy variable indicatingeference to domestic or
international (or both) mitigation plans and strategies.
Values: 0/1.

Dummy variable indicating whether a country has
considered the reduction of ne@Q gases in their pledged
mitigation target. Values: 0/1.

Discrete variable indicating reference to lanse
change in order to reach the pledged mitigation target.
Values: 3.

Discrete variable indicating whether the NDC men
tions and the extent to which pledged mitigation target is
conditional on international financial support. Values3.0

Discrete variable indicating reference to (specific)
technologies to use for adaption or mitigation. Value.0

Discrete variable indicating whether achievement of the
pledged mitigation target is conditional on technology
transfers. Values:-Q.

Discrete variable indicating whether achievement of the
pledged mitigation target is conditional on capasityilding
measures. Values:2.

Dummy variable capturing whether the NDC in
cludes references to the planning process of the NDC.
Values: 0/1.

Dummy variable indicating whether stakeholders
were consulted in the NDC formulation process. Values:
0/1.
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Variables

Planning of NDC
implementation

Monitoring and
review

Waste

Description

Discrete variable indicating the mention of how NDC targ
are to be implemented and whether references are made
to domestic laws and policies. Values2.0

Dummy variable indicating reference to national or
international (or both) assessments and review of NDCs.
Values: 0/1.

Dummy variable indicating whether waste sector is
considered in order to reach th@edged mitigation target.
Values: 0/1.
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Panel B: Controls Included in the Empirical Analyses

Variables

GDP

Democracy index

Climate change
vulnerability

Coal rents

Oil rents

Natural gas rents

Notes: Panel A in this table shows a list of all ambiguity variables that are extracted from the
NDCs. For each variable, higher values indicate more ambiguity. Panel B lists the variables that
GO2Yy GNP & Ay ollndptdviBeshdit dekctiptidnsof y I f @ 4 Sa

FNB y2G§SR
the variables.

I a

Description

Logarithm of PPRdjusted GDP per capita (international
dollars, 2015). Higher scores = higher GDP per capita (\
Bank2016).

Country scores on the 2015B&m multiplicative

polyarchy index (Coppedge et al. 2017). The index meas
I O2dzy iNEQa RSINBS 2F FNB!
elections, freedom of expression, elected executives, anc
suffrage. Higher scores = higher level of democracy.

ND-GAIN vulnerability index (NBAIN 2015). Measures a
O2dzy i NE Q& SELRA&AIINBET &aSyanii
negative effects of climate change. The index (which is G
adjusted) captures overall vulnerability by considering six
life-supporting setors: food, water, health, ecosystem
service, human habitat, and infrastructure. Higher scores
higher vulnerability to climate change.

The difference between the value of both hard and soft
coal production at world prices and their total costs of
production (World Bank 2015a). Measured as % of GDP.
Higher scores = higher coal rents.

The difference between the value of crude oil production
at regional prices and total costs of production (World
Bank 2015c). Measured as % of GDP. Higher scores = h
oil rents.

The difference between the value of natural gae-
duction at regional prices and total costs of production
(World Bank 2015hb). Measured as % of GDP. Higher
scores = higher natural gas rents.
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B. Democracy and Procedural Compliance with the
Paris Agreement

A wellestablished finding in the international compliance literature is that the stronger
accountability mechanisms in democracies render them more conducive to comply with
their international obligations than autocracies (Dai 2005; Simmons 2009; Creather
Simmons 2019). We therefore conjecture that policymakers in democracies are more
compliance concernethan those in autocracies. As explained in the main text, our
concept of compliance concern is theoretically based on Heueton et al. (2017),

who argue that decisiormaking elites vary in the rate with which they discount the

future downside risk of noncompliance. While the authors of that study do not
systematically theorize what explains differences in compliance concern, they do
speculate thateaders in autocracies may have different attitudes about compliance risk
than those from democracies. Perhaps democratic leaders, for example, are much more
aware of the many ways that national political processes can yield involuntary
defectiort and alsgpolitical pressures for compliance. This would make them more
sensitive to how such outcomes harm the prospects for international cooperation.
(HafnerBurton et al. 2017, p. 147)his expectation also corresponds with Fearon

(1994), who suggests that democracies have higher domestic audience costs than
autocracies, as foreign policy in democracies is made by an agent (government officials)
on behalf of principals (voters) who hatre power to sanction the agent electorally or
through the workings of publiopinion.

Does the relationship between form of governance and actual compliance also hold for
climate cooperation under the Paris Agreement? Since we use democracy as a proxy for
compliance concern in our empirical analysis, a crucial test for the validity of our

analysis is whether democracies actually are more likely to comply with the

requirements of the Paris Agreement than autocracies. While it is too early to measure
GKS | OGdzZltf AYLX SYSyidlidAazy G(GNIX2SOG2NARSa 2F O2dzy
NDCs arelue in either 2025 or 2030), an early indicator of actual compliance is whether
countries havaipdated their NDCs. One of the few legally binding provisions in the Paris
Agreementis that countries update their NDCs every fifth year (UNFCCC 2015). The
original due date for the first NDC update was in early 2020, but was later extended to
December 31, 2020 due to COMI®. As of June 2022, 155 countries (including the
European Unionflave submitted updated NDC targets, while 44 countries have not yet
updated their NDCs. Of the 155 countries that have updated, 63 did so by the agreed
deadline and 92 belatedly. As the updating of NDCs is a legally binding requirement
under the Paris Agreement, the countries that have not updated their NDCs are in
noncompliancewith a key procedural provision of the Agreement. We leverage the
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variation in which countries that have updated their NDCs to test whether democracy
predicts actual (procedural) compliance under the Agreement. We distinguish between
three categories of procedural compliance:

1. updated on time (full compliance);
2. updated belatedly (partial compliance), and

3. no updating (noncompliance).

If democracies are more compliance concerned, we should observe a positive
correlation between NDC updating and democraable B2 shows an ordered logistic
regression model with our procedural compliance measure as dependent variable. The
control variables are the same as in the main analyses, including form of governance.
The model indicates that democracy is the only coycharacteristic that predicts
procedural compliance, in line with our theoretical expectation that democracies are
more complianceoncerned.
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Table B.1Correlation between NDC Updating and Country Characteristics

1)
Depvar: UpdatedNDC b/se
Democracy 1.814
(0.783)
Coalrents -0.0394
(0.663)
Oilrents -0.0344
(0.0230)
Naturalgasrents .0.334
(0.177)
Climatechangevulnerability -1.354
(3.101)
GDP(log) 0.298
(0.264)
cutpoint 1 0.710
(3.532)
cutpoint 2 3.509
(3.543)
Observations 157
Pseudd? 0.13

Notes: This table displays an ordered logistic regression model with timing of Updated NDC as the

RSLISYRSYyild @GINARIFIofSd ¢KS RSLISYRSy

G NRIFOotS A&

updated; 1 if the NDC was updated after the deadline; and 2 if the NDC was updated before the

deadline. The control variables are country characteristics desdribeable A.1, Panel B.

Standard errors are in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1%

levels, respectively.
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C. Robustness Tests

In this section we present six tables, four of which regard the robustness of the

correlation between prudence and compliance concern (democracy) as tested in Table 2

and two exploit updated NDC data. In Table C.1 we reproduce Table 2 without using the

doublef 332 LINPOSRAZINB>X gKAfTS Ay ¢l o6fS / on ¢S dza$s
of ambiguity (see Table A.1 for definition) in addition to an index where all 20 ambiguity

dimensions were standardized before added together. In Tables C.3 and C.é Wweus

alternative measures of ambition and, finally, Table C.5 and C.6 display analyses of

updated NDCs.

Table C.1Conditional Effect of Democracy on the Ambiguiiybition Nexus: Without
Lasso Selection of Controls

Noweights Regressionveights PCA

Depvar: NDCambition b/se b/se b/se
Ambiguityindex 0.0362 0.500 0.519
(0.0457) (0.465) (0.181)
Democracy 4.306 1.161 1.100
(1.099) (0.469) (0.405)
Ambiguityindexx -0.255 -2.978 -1.639
Democracy (0.0975) (1.194) (0.336)
GDP(log) -0.811 -0.776 -0.818
(0.183) (0.185) (0.179)
Climatechangevulnerability 5 go1 5.692 5.834
(2.262) (2.250) (2.090)
Coalrents -0.850 -0.969 -0.795
(0.210) (0.236) (0.210)
Oilrents 0.0144 0.0128 0.0203
(0.0207) (0.0206) (0.0205)
Naturalgasrents -0.0414 -0.0569 -0.0440
(0.0544) (0.0521) (0.0470)
Observations 148 148 148
R 0.574 0.567 0.603
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b23Say ¢KAa GlotS RAALIIEA GKS STFSOUGaA 2F GKS GKNEBC
h[{ NBINBaaA2yd 5SY20NI O&8 A& | O2y(Apyorygdodzd Y S & dzZNB 2
concern for compliance. Ambiguity index x Democracy is its interaction with the ambiguity

indices. Control variables are country characteristics that are described in Table 2, Panel B. Robust

standard errors are in parentheses. *, **, and *** iigdte significance at the 10%, 5%, and 1%

levels, respectively.

Table C.2Democracy, Ambiguity, and Ambition: Using Type of Target and Index with
Standardized Components

1) )
Depvar: NDCambition b/se b/se
Ambiguityindex(std) 0.00716
(0.0265)
Typeof target 0.274
(0.122)

Index(std)x Democracy -0.122

(0.0607)
Type of target ‘Democracy -0.834
(0.301)
Democracy 0.647 1.849
(0.505) (0.632)
Controls Yes Yes
Doublelasso Yes Yes
Observations 148 149

Notess¢ KA&a GFotS RAaALI I &@a GKS STFSOGa 27F GKS dGg2 |t GSN
ambition using OLS regression. In column 1 we use an additive index of where each of the 20

F'YoOATdzAGe RAYSyaAazya A& ail yRI Njehab tBerambiguity O2f dzYy H ¢
YSIFadzNBd 5SY20N)F O0& A& | O2yilAyd2dzAa YSIFadaNB 2F adl g8
compliance concern. [Type of target] x Democracy is its interaction with type of target. Control

variables are selected using the douliesso slection procedure. Robust standard errors are in

parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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C.1Alternative Dependent Variables

Tables C3 and C4 reruns the main regressions reported in Table 2 (main text) with two

alternative climate ambition metrics: the CLAIM model (Lancesseur et al. 2021) and the

Climate Change Performance Index (CCPI) (Burck et al. 2018). The CLAIM model is mos

similar to the NDC ambition variable that we use in the main analysis (Robiou du Pont

and Meinshausen 2018) in that it also measures the implied temperature rise of NDC

targets. The CCPI, on the other hand, measures climate policy more broadly and

includes national progress on GHG emissions policies, renewable energy policies, energy

dza S Ay FRRAGAZ2Y (2 | O2dzyiNEQa LI SRAISR AyidSNy
metrics, the main results are very similar to the results we report in the main tex

However, statistical power is lower due to much lower numbers of countries covered.

Table C.3Main Results with Alternative Dependent Variable: CLAIM Model

Noweights Regressiomveights PCA

Depvar: NDCambition (CLAIM) b/se b/se b/se
Ambiguityindex 0.149 0.568 0.483
(0.0448) (0.440) (0.257)
Democracy 4.358 0.735 0.853
(0.943) (0.501) (0.412)
Ambiguityindexx .0.298 .2.276 -0.634
Democracy (0.0922) (1.166) (0.452)
GDP(log) -0.536 -0.572  (0.189) -0.365
(0.180) (0.155)
Climatechangevulnerability 0.802 0.591 0.107
(2.495) (2.261) (2.520)
Coalrents -0.533 -0.700 -0.708
(0.428) (0.430) (0.536)
Oilrents -0.105 -0.0582 (0.0188)  -0.0441
(0.0213) (0.0133)
Naturalgasrents 0.0589 -0.128 0.00925
(0.135) (0.150) (0.165)
Observations 46 46 46
R 0.526 0.537 0.489
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b2GSY ¢KAAZ

GFrofS RAALII &a

i KNB S

Y2RSf a

ambition. The dependent variable is an alternative measure of NDC ambition derived from the

CLAIM model (Lancesseur et al. 2021). Democracy is a continucaisiaié® 2 F

adrasSaq

democracy and a proxy for compliance concern. Ambiguity index x Democracy is its interaction
with the ambiguity indices. Control variables are described in Table Al. Robust standard errors
are in parentheses. *,**, and *** indicatsignificance at the 10%, 5%, and 1% levels, respectively.

Table C.4Main Results with Alternative Dependent Variable: CCPI

Noweights Regressionveights PCA
Depvar: Climateambition (CCPI) b/se b/se b/se
Ambiguityindex 0.343 3.691 0.460
(0.680) (5.377) (2.203)
Democracy 43.2G - 6.766 15.26 -
(17.34) (5.072) (5.958)
Ambiguityindexx -2.734 -39.56 -4.382
Democracy (1.461) (15.64) (5.523)
GDP(log) 1849 ::  .18.00 - - -17.39 < =
(5.072) (4.415) (5.016)
Climatechangevulnerability -58.59 -49.38 -54.91
(54.11) (47.60) (54.94)
Coalrents -9.975 -13.35 ¢ ¢ -13.98 -
(5.714) (4.106) (5.708)
Oilrents -1.085 - -1.049 <~ -1.044 -
(0.377) (0.337) (0.399)
Naturalgasrents 0.303 -0.668 0.774
(2.230) (1.861) (2.482)
Observations 53 53 53
R 0.526 0.537 0.489
b20SY ¢KAa GlFloftS RAaLX Il &@a GKNBS Y2RSt a

climate ambition. The dependent variable is an alternative measure of NDC ambition derived

from the Climate Change Performance Index (CCPI) (Burck et al. 2018). Democracy is a continuous
a0 G840

Y S &dzNBS

5%, and 1% levels, respectively.
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C.2Analyses of Updated NDCs

In this section we present two analyses using data on the updated NDCs, which were
due by the end of 2020. First, Table C.5 shows the correlation between updating of
informationt which makes an NDC more predisand increased ambition in the

dzLJR I G S R tigmabion tar@ets YThese information and ambition variables are based
on data from Climate Watch (2022) and are different to the information and ambition
metrics that we use in the main text. The battery of controls, however, is the same as in
Table 2 in tle main text. In line with our prudence conjecture, we find that increased
information provision in the enhanced NDCs strongly correlates with increased NDC
ambition. This finding resonates with our argument that reducing structural uncertainty
in NDCs shdd lead to higher ambition (ceteris paribus).

Table C.5Correlation between Increased Ambition and Increased Information in the
Updated NDCs

1
Dep var: NDC increased ambition E)/le
NCD increased information 047% z z
(0.0751)
All controls included Yes
Double lasso Yes
Observations 157

Notes: This table shows the correlation between updated information and updated ambition in
the second round of NDCs. Increased ambition is equal to 1 if a state increased its ambition and
0 otherwise. Increased information is 1 if a state updated its NDC and increased its information
and 0 otherwise. Control variables are described in detail in Table A.1, Panel B. Robust standard
errors are in parentheses. *, **, and *** indicate significaat the 10%, 5%, and 1% levels,
respectively.

Table C.6 reproduces the main analyses from Table 2, but uses data on the updated

b5/ a4 AyadSIR 2F (GKS AyAGAlIf b5/ad 2SS F3AFAYy O2f
(2016) NDC Explorer but this time for the updated NDCs. The updated NDC ambition

data arefrom Robiou Du Pont (2022), using the same method as with our main NDC

ambition metric but for a much smaller subset of countries. The preliminary updated

NDC ambition data are available at http://pagguity-check.org/ warmingcheck.html.

Unfortunately,there is only a very limited number of countries for which the updated

commitment ambiguity data and updated NDC ambition data are available thus far.

Hence, while Table C.6 shows the same exact prudence effects as the main analysis of

initial NDCs (Tabl2), the limited sample size precludes any firm inference.
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Table C.6Conditional Effect of Democracy on the Ambigufynbition Nexus: Using
Data from Updated NDCs

Depvar: NDCambition (updated) Noweights PCA
b/se b/se
Ambiguityindex 0.897 1.154

(0.204) (0.320)

Democracy 7.903 1.584
(1.340) (0.801)

Ambiguityindexx 1.037 0.914
Democracy (0.306) (0.444)
GDP(log) 0.104 0.525

(0.455) (0.535)
Climatechangevulnerability 10.72 9.826
(5.287) (4.850)
Coalrents -0.589 -0.640
(0.451) (0.371)
Oilrents -0.0294 -0.198
(0.219) (0.245)

Naturalgasrents 0.637 0.808
(0.429) (0.498)

Observations 26 26

R 0.727 0.760

Notes: This table displays OLS regressions with two ambiguity indices (unweighted additive index

and PCAndex) and NDC ambition. Both the ambiguity indices and ambition levels are based on

RFEGF FNRBY GKS dzLJRFGSR b5/ ad 5S5Y20NIrOeé Aa | O2y (Aydz
and a proxy for compliance concern. Ambiguity index x Democracy is its ilenath the

ambiguity indices. Control variables are country characteristics that are described in Table A1,

Panel B. Robust standard errors are in parentheses. *, **, and *** indicate significance at the

10%, 5%, and 1% levels, respectively.
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D. Weights in the Composite Indices

This section gives information regarding the weighting procedures in the three different

types of ambiguity indices. While the regression and PCA indices take into account

correlations, our unweighted index is an alternative that treats all dimensionsligqua

although they are at slightly different scales. The resulting weights are displayed in Table

5dmMmd LYy GKS O2fdzYy yIYSR 49ljdz £t ¢ @FNARIFofSa& | N
regression index (rightmost column) we compute weights based on the relative

SELX I yFG2NE LRS6SNI 2F OIFNAFotSa Ay LINBRAOGAY3
(2008) for an overview of composite indices). First, we run an OLS regression on type of

target. The weight of a variable is the size of the absolute value of the regnessi

coefficient relative to the sum of the absolute values of all coefficiéhts.

The PCA analysis evaluates what variables capture the same latent concept among the
20 ambiguity variables we have selected from the NA@sr performing the PCA

analysis, we rotate the factdoading matrices producing orthogonal components. We

use the first principal component, which by far explains most of the variance compared
to the other components, 22 percent. Ideally, continuousafales are used in PCA

analyses (Kolenikov and Angeles 2009). Although suboptimal, we use both dummies and
ordinatlevel categorical variables. We treat the ordinal variables as continuous avoiding
problems with dependence between dummies created from gatées (see Kolenikov

and Angeles 2009).

19 In SM C we reproduce Table 2 from the main text using an unweighted index with standardized dimension and type
of target as measures of ambiguity.
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Table D.1Weights of Variables for Different Indices

Equal Reg
Mitigation costs(ccm) 1 0.051
Typeof target 1 0
Renewablesnergy 1 0.007
Energyefficiency 1 0.069
Transport 1 0.027
Carboncaptureand 1 0.080
storage
Agriculture 1 0.007
Landuseand 1 0.022
forestry
Mitigation documents 1 0.050
Reducingion- 1 0.171
CQugases
Landusechange 1 0.011
Conditionalityof 1 0.072
finance
Technologyneeds 1 0.027
Conditionalityof 1 0.168
technologytransfer
Conditionalityof 1 0.008
capacitybuilding
Planningof NDC 1 0.039
formulation
Stakeholdeconsultation 1 0.082
Planningof NDC 1 0.039
implementation
Monitoring andreview 1 0.054
Waste 1 0.021

Notes:This table shows the weights that we use to construct our three ambiguity indices. While
weights are displayed with three decimals, we used nine decimals in the analysis.
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Figure D.1Scree Plot of Eigenvalues and Variance after PCA

Scree plot of eigenvalues after pca
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Notes: This figure shows the relationship between the number of components, eigenvalues, and
the cumulative explained variance The blue curve displays eigenvalues with corresponding on the
y-axis on the left. The red curve is the cumulative explainedna@iand has corresponding

values on thesaxis on the right.
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E. Correlates of Commitment Ambiguity

Table E.1Correlates of NDC Ambiguity

Noweights Regressionveights PCA

Depvar: Ambiguityindex b/se b/se b/se
GDP(log) 0.489 0.00823 -0.292
(0.514) (0.0580) (0.116)
Democracy -3.757 -0.244 -0.307
(1.240) (0.129) (0.275)
Climatechangevulnerability 17.89 0.832 2.801
(6.019) (0.648) (1.327)
Coalrents 0.915 -0.0409 0.345
(0.789) (0.0442) (0.130)
Oilrents 0.00955 0.00294 0.0104
(0.0627) (0.00425) (0.0104)
Naturalgasrents 0.416 0.0243 0.00154
(0.136) (0.0121) (0.0177)
Constant 0.779 -0.413 1.468
(6.921) (0.772) (1.588)
Observations 156 156 156
R 0.324 0.180 0.432

Notes: This table displays Ok§ressions with the three ambiguity indices as dependent

variables and country characteristics as independent variables. These country characteristics are
described in Table 2, Panel B. Robust standard errors are in parentheses. *, **, and *** indicate
significance at the 10%, 5%, and 1% levels, respectively.
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E.1 Ambiguity and Missing Values on the Control Variables

Table E.2Correlation between Missing Values, Ambiguity, and Ambition

Depvar: Ambiguity(No Ambiguity(Regression Ambiguity Ambition
weights) weights) (PCA)
b/se b/se b/se b/se
Missing 2.994 0.235 0.309 0.202
(0.719) (0.0653) (0.186) (0.386)
Constant 12.01 -0.0505 -0.0606 2.035
(0.310) (0.0263) (0.0787) (0.133)
Observations 194 194 194 168
R 0.086 0.072 0.015 0.002

Notes: This table displays OLS regressions with the three NDC ambiguity indices and ambition as
dependent variables. Missing takes the value 1 if missing values disallow the inclusion of a state
in the regressions (with controls) in @mpirical analyses in Tables 1 and 2 in the main text and O
otherwise. Robust standard errors are in parentheses. *, **, and *** indicate significance at the
10%, 5%, and 1% levels, respectively.
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F. Conjoint Experiment: Methodological Information
and Ethical Considerations

We implemented a conjoint experiment where participants were asked to choose
between two hypothetical climate agreements. Participants were provided the following
information:

Please read the following hypothetical scenario:

The government of your country is participating in negotiations of a major
climate agreement that is aimed to reduce global greenhouse gas emissions. All
countries in the world are taking part in the negotiations.

We would now like to show you a pair of different climate agreements that your
country could sign. We will then ask you to choose which of these agreements
you would prefer.

As described in the main text of this article, the pairs of climate agreements had

three attributes participation, stringency, and implementatiorwith two levels each.
The values of the levels (participate versus not participate; 40 percent cuts versus 20
percent cuts; 20 percent compliance likelihood versus 50 percent) were randomized.
Moreover, each participant was given the task to select a preferred agreement twice
in order to improve the precision of our estimates. We recruited 757 participants
through Prolific (www.prolific.co), and the conjoint was administered through Qualtrics
(www.qualtrics.com). The gender balance and nationality of participants were balanced
(50 percent men and women; 150 participants from Germany, 155 from Mexico,

151 from Sath Africa, 151 from the United Kingdom, 150 from the United States),

but the respondent samples were otherwise not representative of the respective
national populations.

The conjoint experiment opened with a consent form that the participants had to read
and actively consent to in order to proceed. The consent form followed the
recommendations of the General Data Protection Regulation and Personal Data Act. The
consent fom contained information about the purpose of the project, who were
responsible for data collection and storage, how the data would be stored, and a privacy
statement regarding the collection and use of personal data. The consent form also
explicitly statedthat participation was voluntary and that participants had the option to
withdraw from the experiment at any point. There was no deception involved.
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The experiment took approximately 15 minutes to complete, and participants were
O2YLISyaltGSR mMmodpn F2NJ GKSANI LI NGAOALI GA2Yyd ¢KA
by the company that recruited our participants (Prolific). We did not ask participants

about pesonal information such as name or contact details and did not collect email

addresses or IP addresses. The responses could not be traced back to individuals.

t NEEATAOQA Fy2yeYAl |l (xadefthetivee &the feseardhgrs) dzZNB R G K Gy
nor Prolifi@ coud access data that could be directly linked to individual participants.

As per Norwegian higher education guidelines, our conjoint experiment was exempt

from review by relevant ethics boards because the data collection procedure was

fully anonymized.

FigureF.1 shows that there were no significant spillover effects resulting from asking

respondents to rate two climate agreements. Figkr2 shows the full results, including

the participation attribute. It shows that participation exerts an almost equally strong
L2aAdAgdS STFFSOG 2y LIS2LX SQ&a LINBFSNNBR Of AYIFGS
Finally, Figur&.3 shows the full results grouped by respondent nationality. The figure

reveals some heterogeneity in causal effects by nationality for all treatsne

FigureF.1: Spillover Effects Test
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FigureF.2: Full Results
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FigureF.3: Full Results by Nationality
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G. GameTheoretical Analysis of Structural
Uncertainty and Cooperation

In the main text of this article, we present a static, decigio@oretic model. However,

noncooperative game theory may be helpful for explaining how the relationship

between commitment ambiguity may impact cooperation or coordination at an agreed

mitigation target. For example, neither our theoretical or empirical analysis can rule out

GKIFG | O2dzyiNEQa fS@St 2F FYoAddzade sgAft | FFSO
through reciprocity). In the following, we show how detrimental structural utaiety

can be in a public goods game with a given uncertain mapping from mitigation efforts to

actual mitigation levels.

To illustrate the potentially detrimental effects of structural uncertainty on cooperation,

we presentasimplegam@ K S2 NBGAOlIf Y2RStf oFaSR 2y . | NNBidi
analyses of a threshold public goods (TPG) game. As opposed to the regulagpodidic

game, the TPG game features a threshold that represents a minimum level of

cooperation. Usually in these games, players experience a loss if they do not provide

enough resources to reach the threshold value of total resources, or they gain

significant return on their contributions if they do reach it.

Ly GKS NB3Idzf F NJ Lldzof AO 322 Ra& -ideficeStStratgg S LI | @ SNA Q
is usually to defer from cooperation, because the net marginal returns to investment are

negative. In the TPG game, however, multiple equilibria often exist and se¥énaise

are Pareto efficient.

. FNNBGG YR 51 yySyoSNH oO0HnanmMHO aK2g SELISNAYSyYGl

virtually guarantees coordination on or above the threshold in a-simat game. They

also find that uncertainty about impact has no effect on cooperation as long as the

expected value is sufficiently high. Uncertainty in the precise location of the threshold,

however, has an adverse effect on coordination: Nearly every group that faced an

uncertain threshold failed at reaching the investment threshold they had agreed upon.

Barett (2013) shows that the dramatic fall in success rate occurs because threshold

dzy OSNIiF Ay e GNIyaF2N¥a GKS O22NRAYFGA2Yy 3FYS A
dilemma). We illustrate that the same thing can happen if there is structural uncertainty

NGKS ySEdza 6SG6SSy O2dzy iNASEAQ YAGAIIGAZ2Y STFT2N

In the model N symmetric countries contribute to a public good (mitigation) to avoid a

climate catastrophe. Each countiyhas an endowment aiV resources and
choose their mitigation levety, in order to reach or not reach a mitigation threshald,
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In the context of the Paris Agreement, the threshold can represent the collective target
of limiting global warming toZ). We denote aggregate mitigati@h the sum of each
O2dzy G NE Qa Yd. Tihera is ioketuyh tofmBigathy; however, in reaching the
threshold countries get to keep the remainder of their uninvested endowments. If the
threshold is not reached, countries lose X percent of their resources not invested in
mitigation. Countries ga nothing by overshooting the threshold.

We assume that any one country cannot mitigate sufficiently to reach the mitigation
threshold on their own. We also assume that the payoff of contributing at igash /N,
and reaching the threshold, is higher than unilaterally deviating at the threshold and
experiencing a loss of X percent of remaining endowments.

Wiaag W (10X ifBg 0 11)

As it stands, this is a coordination game with two sets of equilibria. One suboptimal
equilibrium entails that every country contributes 0 to the public good. dther set of

equilibria, threshold equilibria, is that all countries contribute such thag =0 and
(11) is satisfied.

In the following we separate between investmentsigd the actual mitigatiorf,;, called
contributions. Suppose that the investmentsro& Ncountries are realized as

O2 y (i NR q, tiziih& guiglia goods according to some probability distributiofl A, ]
These countries invest in mitigation technology, but the actual mitigation may be
smaller or higher than the investment. Related to the current article, investments can be
understood as NDC ambition level; contributions are the actual mitigationslevel

reported in the review phase; and ¥ () is khe ambiguity reflected by NDCs.

To put some structure on F(.), suppose for an investmetiitag the lower bound of; is
gi,mnand upper boundy,maxand thatgmaxblj T miljequiald a constanb for
investmentq;x . Bor an investmeng; )X , Gis distributed between(, 2q]. The rest of
the countriesp L willynake investments in the same way as the N countries above:
An investment ofyiis realized a§  {withljprobability 1. The assumptions above imply
that the aggregate contribution made by the N countries is a random varikhiehere
Qmin and Qmax are the bounds on the uncertainty interval.

Consider the situation where all N countries invest such that=0 andq;> D 1.

K may take any value in the randenh, =16n - D,1+ n - D 4 . Hence, there

is apositive probability of reaching and not reaching the threshold. In effect, this type of

dzy OSNIiF Ayideé O2dzZ R GdzNy GKS 3IFYS Ayid2 | LINR&2YS
RSLISYRAY3I 2y O2dg/ GANRTS avi). \OIfld riEEimg wiso 2 dzi

an equilibrium in the certainty case, it may be nonexistent in the case with uncertain
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contributions. At) each country may have an incentive to unilaterally deviate by
reducing investments slightly since there is no longer an abrupt impaot,doing so. If
the following condition is met, country i has an incentive to reduce mitigatiooviayen

Q=0d,

Wa (@0 QFK: B)+Wa (qd )10 X(1a FK (0)) BHEHRBB
(W g)F(K 0)+Wa g)ld X(La FK 0))

Where the left side of the inequality is the expected wealth if investmegth<. (12)
can be simplified to

—— 000 0 o [ O 0w 1/ o (13

The right side expresses the difference in wealth left over after investments in the two
scenarios are made, weighted by the corresponding probabilities of reaching the
threshold. Suppose, for instance, that the perceived reduction in the probability of
reaching the threshold is sufficiently small such tBat @ ¥ 0 3;) &.F (B0 6 2 b O |j
¢)).Then, the inequality strictly holds since the left side of the inequality is always bigger
or equal to 0. Hence, uncertainty about the realization of mitigation efforts may induce
countries to unilaterally reduce their efforts compared to the thresholdiklona in the
situation in which there is no uncertainty.
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H. Regression Tables with Full Models

In this section we reproduce Table 1, Table 2, Table C.2, and Table C.5, but we display

the entire list of controls selected by the doublsso procedure.

TableH.1: Reproduction of Table 1, Displaying all Control Variables

No weights Regression weights PCA

Dep var: NDC ambition b/se b/se b/se b/se b/se b/se
Ambiguity index -0.0684™*  -0.0448 -0.610" -0.315 -0.173 -0.0408

(0.0306) (0.0313) (0.338) (0.335) (0.147) (0.161)
GDP (log) -0.729""" 0.0746 -0.754™"" 0.215 -0.802""" 0.305

(0.181) (0.617) (0.181) (0.608) (0.200) (0.689)
Democracy 1.372""" 1.482""" 1.547"""

(0.423) (0.414) (0.420)
Climate change 5.974""" 20.89" 5.280°" 23.56"" 5.256™" 25.18""
vulnerability (2.239) (11.37) (2.195) (11.22) (2.242) (12.16)
Coal rents -0.927""" -1.008""" -0.929"**

(0.254) (0.246) (0.262)
Qil rents 0.0141 0.0144 0.0148

(0.0221) (0.0203) (0.0211)
Natural gas rents -0.0269 -0.902 -0.0389 -0.520 -0.0511

(0.0440) (1.041) (0.0431) (0.994)  (0.0463)
GDP (log) x Coal rents -0.119™"" -0.104""" -0.114""*

(0.0274) (0.0225) (0.0341)
GDP (log) x 0.0842 0.0443 -0.0105""
Natural gas rents (0.110) (0.104) (0.00426)
GDP (log) x Democracy 0.102™" 0.109%" 0113
(0.0460) (0.0427) (0.0437)

GDP (log) x Democracy x -0.0519
Natural gas rents x (0.232)
Coal rents x
Oil rents
GDP (log) x Democracy x 0.00219™7" 0.00192""" 0.00166™""
Natural gas rents x (0.000685) (0.000701) (0.000396)
Oil rents
GDP (log) x Climate change -1.728 -2.079 -2.254
vulnerability (1.302) (1.266) (1.378)
Democracy x Climate change 7477 "
vulnerability x (2.272)
Natural gas rents x
Coal rents
Climate change 0.290
vulnerability x (0.507)
Coal rents x Oil rents
Observations 148 148 148 148 148 148
Rz 0.552 0.583 0.546 0.576 0.540 0.572

Note: This table reproduces Table 1 but displays the coefficients of all control variables included.

The controls in columns 2, 4, and 6 are selected using the dagileprocedure. Robust
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standard errors are in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1%
levels, respectively.

TableH.2: Reproduction of Table 2, Displaying all Control Variables

Note: This table reproduces Table 2 but displays the coefficients of all control variables included.
The controls are selected using the dotlakso procedure. Robust standard errors are in
parentheses. *, ** and *** indicate significance at the 10%, a%g 1% levels, respectively.
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