


This book provides an account of how rectificatory justice for climate change loss and 
damage can be realized by bridging the worlds of political philosophy, climate science 
and climate policy together. The book focuses on three fundamental questions: what 
kinds of climate impacts should count as loss and damage, how climate science can 
help us identify them and who should bear the burdens of providing reparations for loss 
and damage.

Laura García-Portela argues that loss and damage occur after people’s capabilities 
have fallen below a threshold of sufficiency due to the negative impacts of climate 
change, thereby infringing people’s human rights. She argues for a historical 
responsibility principle for reparations for loss and damage (the Polluter Pays Principle, 
PPP) grounded in her Continuity Account. According to this account, responsibility 
for reparations is based on the duty to refrain from emissions-generating activities that 
would infringe people’s human rights. A new duty to provide reparations arises when 
human rights are infringed by climate change-inducing activities. Importantly, she 
examines how the latest developments in attribution science can help in developing a 
rectificatory account for loss and damage, an approach that has not been considered in 
depth by climate justice scholars so far.

Striving to improve the reader’s understanding of loss and damage as outlined by 
The United Nations Framework Convention on Climate Change, this book will be of 
great interest to students and scholars of climate justice, environmental justice, and 
environmental ethics.

Laura García-Portela is an assistant professor of philosophy at Erasmus University 
Rotterdam. Before that, she held postdoctoral positions at the Karlsruhe Institute of 
Technology (KIT, Germany) and the University of Fribourg (Switzerland). She has 
also held visiting, research, and teaching positions at University of Valencia (Spain), 
Keele University (UK), and University of Washington (US). She graduated in summer 
2021 from the Department of Philosophy and the Interdisciplinary Doctoral Program 
in Climate Change, University of Graz. Her dissertation was awarded the Luis Díez del 
Corral Prize from the Center of Political and Constitutional Studies in Spain (research 
centered attached to the Spanish Ministry of Presidency) and the Roland Atefie Preis 
from the Austrian Academy of Science. Her work lies at the intersection between 
political philosophy, philosophy of climate science, and philosophy of climate law and 
is published in numerous international journals.
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The Day after Tomorrow, a science fiction movie released in 2004, depicts some 
of the effects of a series of extreme weather events that are impacting the planet. 
The northern hemisphere experiences hurricanes, tornados, rising sea levels, and 
extreme cold spells. The sudden destabilization of the climate leads to a new Ice 
Age where the world population will need to adapt to temperatures under –100ºC. 
In our world, a cooling wave is not expected in the medium term. However, for 
some people in our world, it is already the day after tomorrow as the effects of 
climate change have come lapping at their doors.1

The crisis envisioned in The Day after Tomorrow is already made manifest in 
multiple real-world events, which are being triggered by the polar opposite cause: 
the global warming of our planet. Extreme weather events (EWEs) are increasing 
across the globe and are having significant negative effects on people’s lives. In 
August 2016, heavy rainfall resulted in massive flooding in Louisiana, leaving thou-
sands of buildings underwater.2 Thousands of people faced severe health-related 
problems and 70,000 died in the 2003 European heatwave.3 Ten years later, seven 
people died in Argentina due to the worst heatwave reported in the country until 
that date.4 Slow-onset climate events also have (and are projected to continue to 
have) devastating consequences for people’s lives. Communities living in polar 
regions or the Pacific Islands have already been affected by melting ice5 or by 
rising sea levels.6 In some cases, their habitats have been severely damaged, and, 
in other cases, their countries are facing a high risk of literally going underwater. 
Millions of people face hunger in Africa because of severe droughts caused by 
record high temperatures.7 Climate change also contributed to the extreme floods 
in central Europe in summer 2021, which caused multiple fatalities, destroyed 
critical infrastructure, and left entire towns inundated with water and thousands of 
households without power and water. Heat deaths and a large increase in hospitali-
zations due to heat-related illnesses in July 2023 in the United States, China, and 
Europe have also been attributed to climate change.8 Further, some studies suggest 
that the effects of droughts and low harvest have also triggered some of the fierc-
est political conflicts happening in the Middle East, such as the Syrian civil war 
in 2011 (Gleick 2014). As I write, residents of Lahaina, Hawaii, are reeling from 
the aftermath of the wildfire that devastated their town, with a current death toll 
of 110, which is expected to double. Simultaneously, Canada is experiencing the 
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2  Introduction

worst wildfire season on record, with by far the largest area ever burned and fire 
activity expected to continue for several more weeks.9 As I argue in this book, all 
these events are of utmost ethical concern because they infringe the human rights 
of many people on our planet.

For a long while, the negative effects of climate change were projected to mate-
rialize in the distant future. Talking about climate justice meant talking about jus-
tice toward future generations. Policymakers, political theorists, and philosophers 
focused on mitigation and adaptation policies to prevent the negative effects of 
climate change. However, the effects of climate change that are already occurring 
raise questions of justice in the here and now. These effects have been called ‘loss 
and damage’. The duties or policies associated with addressing loss and damage 
have been termed L&D.10

Those who have suffer and are more likely to suffer the negative effects of cli-
mate change have been pushing for the recognition of historical responsibility for 
climate change (Friman and Hjerpe 2015; Calliari 2018). Historical responsibility 
for climate change has also had some pull in other areas of the policy and civic 
domain. Famously, Obama stated at the COP21 in Paris in 2015: ‘I’ve come here 
personally, as the leader of the world’s largest economy and the second-largest 
emitter, to say that the United States of America not only recognizes our role in 
creating this problem, we embrace our responsibility to do something about it’.11 
Obama’s words suggest that how climate change came about should be a relevant 
consideration for the distribution of burdens in addressing climate change. This is, 
as I will call it, a rectificatory justice intuition.

Based on these considerations, this book has three main goals. First, it explains 
what should fall under the category of loss and damage, at least in a minimal sense. 
Second, it develops a rectificatory justice account for reparations for loss and dam-
age. Third, it elaborates on how climate science can help in the design of a policy 
mechanism for addressing loss and damage. More generally, these three aims con-
verge into the more practical goal of justifying and shaping a policymaking mecha-
nism to address loss and damage.

The account I present in this work has two main theoretical commitments. First, 
it relies on the capabilities approach and a human rights framework to develop a 
minimal account for loss and damage. In a nutshell, I argue that loss and damage 
occur when climate change pushes people’s capabilities below a sufficiency thresh-
old, thereby infringing their human rights. Second, my account has a somewhat 
Nozickean inspiration. As Nozick did, I believe that ‘sitting down at this late stage 
in history to dream up a description of the perfect society is not, of course, the same 
as starting from scratch’ (1974, 313). This book starts from the assumption that 
there is something such as rectificatory justice, a form of justice that aims to repair 
some negative state of affairs by providing some normative force to the historical 
origins of that state. This intuition resonates with developing countries claims of 
historical responsibility as well as with Obama’s words. This book argues that the 
anthropogenic and historical roots of climate change should play a role in the way 
we think about and frame climate justice. Doing so requires thinking about climate 
justice in terms of rectificatory justice. In this vein, my account of justice for loss 
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and damage is grounded in a principle based on historical responsibility, namely, 
the Polluter Pays Principle (PPP).

This general introduction presents the context and some methodological fea-
tures of this work. First, I explain the history of the emergence of L&D as a dis-
tinctive policy response, how this book contributes to developing an international 
policy mechanism for loss and damage, and the contested role of ‘compensation’ in 
climate negotiations. Second, I make some important terminological clarifications 
concerning the justice-related terms offered in the literature as well as those that 
I use in this book. Third, I explain the philosophical methodology behind this book. 
Fourth, I introduce two important assumptions concerning the scope of justice and 
background theories of justice and highlight three limitations of this work. Finally, 
the fifth section gives an overview of the general argument and a brief summary 
of each chapter.

1.1 � An international mechanism for loss and damage

The adverse effects of climate change and the associated risks have been a matter of 
public debate since the creation of the IPCC in 1988. The aim of averting the harm-
ful impacts of climate change has been at the core of the international response to 
this global crisis since 1992, with the adoption of the United Nations Framework 
Convention on Climate Change (UNFCCC). To avoid those impacts, mitigation and 
adaptation strategies have been put forward. Climate mitigation policies aim at pre-
venting climate change, for example, by cutting GHGs emissions or by enhancing 
carbon sinks. Adaptation measures seek to moderate projected harmful impacts by 
adjusting the potentially affected ecological, social, or economic systems to actual 
or expected climatic stimuli and their effects or impacts. The harmful impacts of cli-
mate change that are already occurring, however, have given rise to L&D policies.

In this section, I present a brief history of loss and damage as a response to cli-
mate change before explaining how this book contributes to advancing our under-
standing and governance of loss and damage. Finally, I discuss the role of historical 
responsibility claims in the negotiations on loss and damage.

1.1.1 � A brief history of loss and damage

Despite being on the table since the very beginning of UNFCCC negotiations, loss 
and damage issues have only gained traction in the last decade. The origins of loss 
and damage initiatives can be traced back to a proposal made by the Alliance of 
Small Island States (AOSIS) in 1991 in the negotiations during the run-up to the 
UNFCCC.12 The concern of AOSIS at that time was the impacts of sea-level rise. 
AOSIS proposed to create an international insurance pool for compensating the 
most vulnerable small island and low-lying coastal developing countries for loss 
and damage arising from sea-level rise. Half of the pool was to be contributed 
according to each party’s contribution to global emissions and the other half by 
their relative gross national product in the year prior to the year of contribution. 
This first proposal, however, was not accepted. In the first Conference of the Parties 



4  Introduction

(COP) held in Berlin in 1995, all that was achieved was an insurance mechanism to 
facilitate adequate adaptation for vulnerable countries. Consequently, the demands 
of vulnerable countries were subsumed under adaptation mechanisms.

After decades of the UNFCCC negotiations being focused on mitigation and 
adaptation, the topic of loss and damage gained currency in the wake of the Fourth 
Assessment Report (AR4) in 2007. This report highlighted the need to not only 
adapt to future impacts of global warming but also address those impacts that were 
‘already underway’ (Parry et  al. 2007). This warning gave strength to the ‘Bali 
Action Plan’ presented in 2007 at COP13 in Bali. The plan included the demand 
to not just address ‘disaster risk reduction strategies’ but also provide the means to 
address loss and damage (UNFCCC 2007). However, at that time, issues of loss 
and damage were still included as part of the adaptation strategy.

In 2008, AOSIS made a new proposal at COP14 in Poznan to create a loss and 
damage mechanism within the UNFCCC. This mechanism consists of three ele-
ments: insurance for the risks of EWEs; a rehabilitation and compensation mecha-
nism to address slow-onset impacts; and a risk management component. However, 
this proposal was met with opposition from developed countries (especially the 
EU, Canada, and the USA), who argued against introducing any new institutions 
within the UNFCCC and opposed any mention of compensatory measures. This 
divide between developed and developing countries regarding the term ‘compensa-
tion’ has remained up to the present day.

It was not until 2010, at COP16, that the parties agreed on establishing a two-year 
work program to develop approaches to address loss and damage associated with 
climate change impacts in countries that are particularly vulnerable to the adverse 
effects of climate change (UNFCCC 2011 Decision 1/CP.16, 25–29). This program 
would assess the risks and approaches associated with loss and damage and clarify 
the Convention’s role in implementing a solution. The goal of this initiative was to 
provide recommendations for COP18 in 2012.

After a series of meetings and campaigns championed by the Least Developed 
Countries (LDC) and supported by several NGOs (such as WWF, Oxfam, Action-
Aid, etc.), in 2012 at COP18 in Doha, it was decided to establish an international 
mechanism for loss and damage. This decision was a significant turning point, as 
it provided loss and damage issues with status as a component of the global agree-
ments and institutions for tackling climate change. The final text, called ‘Doha 
Gateway’, did not frame future actions as ‘compensation’ but instead used language 
of ‘rehabilitation’. It was not until COP19, which took place in Warsaw in 2013, 
that the parties established a concrete mechanism known as the Warsaw Interna-
tional Mechanism for Loss and Damage associated with Climate Change Impacts 
(known as the Loss and Damage Mechanism or Warsaw International Mecha-
nism [WIM]). There, the parties acknowledged that loss and damage ‘includes 
and, in some cases, involves more than that which can be reduced by adaptation’  
(UNFCCC 2014a). Although loss and damage issues remain within the framework 
of adaptation, some have interpreted that statement as a first step toward an even-
tual recognition of loss and damage as the third pillar for global climate policies 
(Kreienkamp and Vanhala 2017).
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Today, the WIM is the central institution under the UNFCCC to ‘address loss 
and damage associated with impacts of climate change, including extreme events 
and slow onset events, in developing countries that are particularly vulnerable 
to the adverse effects of climate change’ (UNFCCC website).13 The UNFCCC 
(2014a) assigned three main functions to the WIM: (1) enhancing knowledge and 
understanding of loss and damage and how to address it; (2) strengthening dia-
logue, coherence, and synergies among relevant stakeholders; and (3) enhanc-
ing action and support, including finance, technology, and capacity-building. At 
COP20, held in Lima in 2014, nine action areas were established for the working 
program (UNFCCC 2014b): (1) particularly vulnerable countries, (2) risk man-
agement, (3) slow-onset events, (4) non-economic loss and damage, (5) resilience, 
(6) migration and displacement, (7) finance, (8) collaboration with other bodies, 
and (9) development of a five-year rolling work plan.

The upholding of this mechanism is considered to be one of the main contribu-
tions of the Paris Agreement in 2015.14 After Paris, the WIM reflected, to some 
extent, the demands of the LDC to work toward L&D as a specific strategy in global 
climate policies. Although loss and damage issues still remain within the frame-
work of adaptation, the result of the Paris Agreement legitimized the exploration 
of categorizing losses and damages as a separate strategy beyond mitigation and 
adaptation. One crucial step was the inclusion of a stand-alone article (Article 8)  
for loss and damage in the final agreement. However, the desire of the LDC and 
small island developing states (SIDS) to include compensation under L&D meas-
ures remains contested. Not only did the agreement not contemplate compensation 
for climate-related loss and damage, it explicitly stated that ‘Article 8 of the [Paris] 
Agreement does not involve or provide a basis for any liability or compensation’ 
(UNFCCC 2015).

The next major step forward in loss and damage was achieved at COP27 in 
Doha in 2022, where the parties agreed to a loss and damage fund for vulnerable 
countries. To that purpose, a Transitional Committee was established to handle 
the negotiations in the development of the Loss and Damage Fund. As previously 
mentioned, three aspects are key to these conversations: what will be financed (i.e., 
what will count as loss and damage and what measures are necessary to address 
them), who will be the donors to this fund (i.e., how will loss and damage duties be 
distributed), and how we will identify where loss and damage occur. Even though 
the COP28 witnessed the proposal of a fund through voluntary start-up pledges 
from various nations, there is still a lot of work to be done to achieve a loss and 
damage fund that reflect that demands of climate justice.

In the next section, I explain how the results of this book contribute to under-
standing and grounding some of the features of an international mechanism for loss 
and damage and the possible fund associated with it. I identify five features for an 
international mechanism for loss and damage that map onto the functions of the 
WIM outlined earlier. In Section 1.1.3, I come back to the role of compensation and 
liability and argue that my account can also help in understanding this mechanism 
as a tool for rectifying the injustice associated with loss and damage as a matter of 
historical responsibility.
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1.1.2 � Contributing to an international mechanism for loss and damage

As mentioned in the previous section, the UNFCCC assigned three main functions 
to the WIM: (1) enhancing knowledge and understanding of loss and damage and 
how to address it; (2) strengthening dialogue, coherence, and synergies among 
relevant stakeholders; and (3) enhancing action and support, including finance, 
technology, and capacity-building.

This book contributes primarily to the first and third functions assigned to an 
international mechanism for loss and damage. In my view, in order to perform 
these two functions, such a mechanism should, at the least, do the following:

(a)	 define what counts as loss and damage and categorize its different forms;
(b)	 provide a variety of measures to address different forms of loss and damage;
(c)	 propose scientific tools to identify loss and damage due to climate change;
(d)	 propose principles of justice to assign duties to repair those losses and dam-

ages; and
(e)	 justify those operating principles.

While more will, of course, be said in the relevant chapters, I briefly summarize 
here how this work contributes to those tasks. First, this book addresses tasks  
(a) and (b) by defining a minimalistic understanding of what counts as loss and 
damage (i.e., as arising from human rights infringements). Further, it also embraces 
the common differentiation between economic and non-economic losses and dam-
ages and proposes some nuanced differences among the latter (Chapter 2). Second, 
this book addresses task (c) by delving into the science of attribution and analyz-
ing the characteristics of each attribution method for purposes related to loss and 
damage as well as for providing the closest approximation of loss and damage due 
to climate change (Chapters 5 and 6). Third, it addresses task (d) by proposing to 
gather resources according to the PPP in light of the best available scientific infor-
mation (Chapter 6). Fourth, it addresses task (e) by offering a justification for the 
PPP and responding to traditional objections to the principle (Chapter 4).

The work I engage in here supports the development of a mechanism for loss 
and damage based on historical responsibility. As we have seen, developing and 
vulnerable countries have pushed for such an understanding, while highly devel-
oped and historical emitter countries have rejected it. This book aims to explain 
why highly developed and historical emitters ought to agree to an international 
mechanism for loss and damage based on historical responsibility.

1.1.3 � The contested role of compensation in climate negotiations

The use of the terms ‘compensation’ and ‘liability’ has been among the most trou-
blesome issues in climate change negotiations. While this constitutes an essen-
tial issue for developing countries, it is considered a ‘red line’ for the developed 
world.15 This issue has polarized the debate between developing and developed 
states. Developed countries, especially the United States, have firmly pushed back 
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against framing issues of loss and damage in terms of ‘compensation’. On the 
other side, there is a strong claim coming from developing countries for a new 
policy-making branch of loss and damage based on the idea of compensation for 
historical climate injustices (Friman and Hjerpe 2015; Calliari 2018).16

In an international law context, ‘compensation’ usually refers to a form of repa-
ration for historical injustices, alongside restitution, recognition, or acknowledg-
ment (Ivison 2006). According to Article 34 of the International Law Commission’s 
Draft Articles on State Responsibility,17 compensation is one way to make repara-
tion or rehabilitation. Following this article’s text, the first step in the process of 
reparation for past wrongs must be to restore the original scenario that existed prior 
to the commission of the wrongful act, for instance, by returning what was taken. 
‘Compensation’ appears at a second stage, to amend or offset the consequences of 
the harm that stems from the past injustice, assuming that restoring what was taken 
is impossible. Finally, under this scheme, when neither of those options is possible, 
recognition or acknowledgment of both the injustice and the basic humanity and 
subjectivity of the victims is due.

In my view, the rejection of ‘compensation’ in climate negotiations has nothing 
to do with the specific meaning of the terms in International Law. That is, the term 
‘reparation’ could just as well be rejected by those who reject ‘compensation’. The 
disagreement is in fact much broader. Developed countries have rejected ‘com-
pensation’ in climate change negotiations because it refers to liability for historical 
injustices. That is, by vetoing the terms ‘compensation’ and ‘liability’, developed 
countries seek to avoid any state responsibility and the subsequent obligation to 
bear the burdens of losses and damages based on their contributions to climate 
change.18 What is at stake is the unwillingness of developed states to be held liable 
for their emissions, regardless of whether this takes the form of compensation or 
reparations. This book aims to explain that assigning historical responsibility to 
these countries is justified in the context of climate change.

In this book, I have avoided the term ‘compensation’ as far as possible because 
it can lead to some crucial misunderstandings. Instead, I use the terms ‘rectifica-
tion’ and ‘reparations’ to refer to what should be the primary aim of L&D. Since 
the use of these terms and others might be ambiguous and often triggers misunder-
standings, let me now clarify the meaning they have in this book.

1.2 � A terminological note

In the literature on intergenerational justice, it is common to find terms such as 
compensation, restitution, rectification, or correction or their justice-specific vari-
ants compensatory justice, restorative justice, rectificatory justice, and corrective 
justice. Sometimes, these terms are used as synonyms. In other cases, they are used 
to express conceptual differences. In any case, their meanings and the differences 
among them are often not made explicit and clear. In this section, I explain how 
I will use these terms in this book in order to avoid any misunderstanding. With 
this, I do not mean to imply that this is the ‘correct’ meaning of these terms. Rather, 
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this section aims to clarify the meaning of these words as they are used in the work 
I present here.

Let us start with ‘compensation’ and ‘compensatory justice’. Compensation 
may be understood as a way of responding to the harm done to (or suffered by) 
someone. This response might aim to make this individual as well-off as he was 
before (historical sense), as well-off as he would have been (counterfactual sense), 
or as well-off as he should be according to some normative threshold (normative 
threshold sense). Unlike other responses to harmdoing (see below), compensa-
tion allows benefits and harms to be treated as reduceable to one single measure. 
According to this understanding, benefits can outweigh the harm, even if the harm 
itself remains. For instance, utilitarian theories make sense of this understanding of 
compensation by reducing both harms and benefits to one single measure of utility 
or happiness. If a person suffers an accident and loses a leg, compensating this indi-
vidual means providing him with certain benefits that outweigh his harm. One can 
compensate this individual by giving him an orthopedic leg or a certain amount of 
money that would make him enjoy the same (historical or counterfactual) amount 
of utility despite the loss of his leg.

In climate justice literature, the term ‘compensation’ has been used to talk about 
responding to the suffering of harm, regardless of how that harm came about (Baatz 
2013, 2016; Page and Heyward 2016). However, it has also been used to describe 
justice responses to culpable harmdoing (Meyer and Roser 2010; Meyer 2013). 
Further, claims of compensation have been situated within a distributive justice 
framework (Baatz 2013) and in opposition to distributive justice claims (Meyer 
and Roser 2010; Meyer 2013). For this reason, the use of the term ‘compensa-
tion’ or ‘compensatory justice’ may trigger some misunderstandings. This is reason 
enough to avoid these terms in this book.

A second reason to avoid framing loss and damage claims in terms of compen-
sation is that compensation differs from other in-kind ways of responding to harm, 
such as restoration or restitution. For instance, restituting a person’s health involves 
bringing their health to a state that can be defined in historical, counterfactual, or 
normative ways. Restorative justice could be understood as involving restitution in 
this sense. Note that, unlike compensation, restitution is a response that operates 
with the same kind of currency with which we frame the harm that an individual 
suffers. In this sense, an act of restitution would not involve simply giving money 
to the person who suffered harm as a response to that harm, but an act of compen-
sation could involve such a measure. An unqualified use of the term compensation 
may suggest that my approach is indifferent to whether people are compensated 
in-kind or not. In order to avoid such misunderstandings, and because I believe that 
reparations should be in-kind as far as this is possible, I avoid the term compensa-
tion here.

Instead, I have chosen the term ‘reparations’ to refer to the kind of claims that 
fall under L&D duties and demands. Reparations can, in principle, be achieved 
through either restitution or compensation. However, in this book, I  refer to 
demands of reparation that are closer to restitution than to compensation. In-kind 
responses to harm are given priority over other forms of responding to harm when 
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considering what reparations require. I believe that reparations should be in-kind 
whenever possible and should be translated into other forms of compensation only 
when in-kind reparations are not possible. However, given that in-kind reparations 
might be impossible, compensation might be understood as part of reparations. 
For this reason, I have not chosen to frame the demands of justice that arise from 
climate change loss and damage in terms of restitution or restoration. Instead, I use 
reparations as an overarching concept that includes both responses to harm. That 
being said, my framework gives priority to in-kind forms of reparation.19

This book offers a framework for repairing losses and damages to rectify cli-
mate injustices. This raises a question about the difference between ‘rectification’ 
and ‘reparation’. Thus far, I have explained the term ‘reparation’ as referring to a 
response to harmdoing whereby the duty-bearer has the duty to bring the victim 
to a certain state that is prescribed according to some historical, counterfactual, or 
normative standard, and according to the in-kind losses she has experienced. Let 
me now delve a bit more into rectification.

The term ‘rectification’ involves a response to an action carried out by an agent. 
Rectificatory justice is a kind of justice that requires acknowledging the sources of 
an injustice and the role of the actions leading to that injustice when deciding how 
to repair it. A rectificatory approach takes the actions that trigger the injustice as 
normatively relevant in remedying that injustice. A straightforward way in which 
a rectificatory approach acknowledges the sources of an injustice and the actions 
triggering is by targeting those closely connected to the action as the duty-bearers 
of rectification. The types of connections that I will explore in this work include 
causing the injustice and benefiting from it (Chapter 4). However, I do not disre-
gard other possible forms of connection. The effects of events that do not qualify 
as actions (i.e., carried out by an agent) are not objects of rectification, although 
other agents can repair them.20 The use of the term ‘rectification’ emphasizes the 
agent-focused dimensions of the approach I  offer here and the relevance of the 
actions that are causing climate change.

To reiterate, a rectificatory duty is a duty to remedy or make up for the effects 
of unjust actions to which one is connected. Accordingly, a rectificatory claim is a 
claim to have the effects of an injustice repaired in a form that acknowledges the 
actions attached to the injustice. This requires that the claims of rectificatory justice 
are addressed to those closely connected to the injustice. I use the term ‘rectifica-
tory duties’ and ‘rectificatory claims’ to include various types of duties and claims, 
ranging from symbolic reparations to material reparations.

The term ‘corrective justice’ has also been used as an overarching term in the 
literature on historical injustices (Shelby 2013; Butt 2017). Corrective justice cov-
ers the two sources of duties that are addressed in this book, namely, causing an 
injustice and benefiting from an injustice. However, this term is drawn from legal 
literature (Coleman 1995). In my view, this fact generates a certain level of confu-
sion about whether the empirical and epistemological demands of corrective justice 
need to satisfy the legal standards in place in the policy domain. For this reason, 
I have decided to use a more neutral term, which pertains only to the moral and 
political debate.
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To summarize, this work is concerned with the justification of reparations for 
loss and damage from climate change as a matter of rectificatory justice. That is, 
reparations are addressed here in a way that acknowledges the role of the actions 
triggering the injustice. Based on this, I justify the duty to provide both symbolic 
and material reparations for different economic and non-economic aspects of loss 
and damage. Since I understand the exclusion of the words ‘compensation’ and 
‘liability’ in climate negotiations to be grounded in a rejection of backward-looking 
and rectificatory approaches to climate justice, this work disputes the rejection of 
those terms in the context of loss and damage.

1.3 � Philosophical methodology

Having explained the aim, scope, and motivation of this book, I turn now to meth-
odological considerations. In this section, I present both the general philosophical 
methodology adopted here and a methodology more specific to the area of climate 
justice.

1.3.1  �General methodology: reflective equilibrium

Throughout this book, I employ the method of reflective equilibrium. This method 
was famously introduced by John Rawls (1971) and has been widely used in ana-
lytic political philosophy. Reflective equilibrium consists in working back and 
forth between our considered judgments about particular cases, together with cer-
tain moral principles and background theories, until we reach coherence among 
them. The aim of the method is to come up with a theory of justice whose internal 
elements cohere with each other.

Norman Daniels (1996) has specified and described the elements of reflective 
equilibrium as follows:

•	 Considered judgments are the kinds of judgments that individuals make on 
moral issues when they reflect upon them under conditions conducive to form-
ing rational judgments.

•	 Moral principles are moral rules attached to different philosophical positions 
such as ‘prioritize the well-being of the least well-off’ or ‘act as if the maxims 
of your action were to become through our will a universal law of nature’.

•	 Background theories are a set of propositions belonging to different knowledge 
areas that support both the considered judgments and the moral principles, for 
instance, by providing the empirical evidence required for those judgments or 
principles. Sociological, psychological, or physical theories can be included here.

When employing this method, these three elements are all revised in view of one 
another to achieve an acceptable coherence – or reflective equilibrium – among 
them all. For instance, we can think of the process as starting from considered judg-
ments. One then compares those considered judgments with certain moral princi-
ples, taking background theories into consideration. If these elements do not cohere 
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with each other, one may revise or reject some of them. Further, one may also add 
new beliefs that were not previously included.

Let me provide a rough example of how this work employs the method of reflec-
tive equilibrium. I begin this project with the considered judgment that those who 
cause climate change–related harm should bear the burdens of repairing it.21 This 
considered judgment is supported by certain background theories, such as scien-
tific theories that describe climate change as being caused by anthropogenic forces. 
I also revise this judgment according to the moral principle that people can only be 
held morally responsible if they act under conditions of culpability or blameworthi-
ness. This moral principle is then compared with legal theories of strict liability, 
modified according to the considered judgment, and so forth.22

I am aware that attaining a perfect reflective equilibrium is a nearly impossible 
task, nor do I claim to do so in this work. However, this method informs the work 
done in this book to a significant degree, even if further elements could be consid-
ered to challenge or modify the results I present here.

1.3.2  �Climate justice specific methodology

Methodologically, we can approach climate justice from an isolationist or an inte-
grationist perspective. In this book, I adopt a ‘moderate integrationist’ approach.

Following Caney (2018), integrationism and isolationism differ in how they 
answer the following questions: should we include other considerations of justice 
(such as people’s entitlements to food or health) in the design of a climate justice 
scheme? Or should we instead treat climate problems and responsibilities in isola-
tion from other considerations of justice?

An isolationist approach answers the first question in the negative and the sec-
ond question in the affirmative. It holds that we should apply principles of justice 
to a given good, in this case, climate-related goods – such as emission permits – in 
isolation from other considerations of justice. One clear example of isolationism 
is the equal per capita emissions approach to the distribution of global emissions, 
which states that every person has a right to the same level of GHG emissions. This 
approach is isolationist because GHG emissions are treated here as the only rele-
vant good to be distributed, regardless of people’s non-climate-related entitlements.

Integrationists or, more precisely, strong integrationists, hold that we should treat 
climate change–related considerations in conjunction with other justice-related 
considerations (such as a global difference principle or a commitment to basic 
rights). To see what a strong integrationist proposal may look like, we can con-
sider an integrationist criticism of the isolationist equal per capita approach. For 
strong integrationists, what matters is not that every human being is able to emit 
the same amount of emissions, but rather that every individual is able to enjoy 
basic needs and rights associated with a decent human life. In this sense, emission 
permits should be distributed according to how they contribute to meeting people’s 
basic needs. This method begins with the basic needs and rights that people have 
and then proposes how emission permits should be distributed. Accordingly, an 
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integrationist approach might support an unequal distribution of emission permits, 
if such a distribution enables people’s basic needs and rights to be satisfied.

We could differentiate between strong integrationism and isolationism in cli-
mate change policies in relation to the goals they aim to achieve, on the one hand, 
and, on the other, to their allocation of climate-related burdens for mitigation, 
adaptation, and loss and damage (Baatz 2016, 138). First, climate policies would 
be isolationist if they aim to rectify the effects of climate change on people’s lives, 
and only those effects. They would be strong integrationist if they were to aim at 
securing an overall level of the currency of justice, regardless of whether doing so 
would also imply addressing other injustices, for instance, if they sought to secure 
human capabilities or basic goods, regardless of whether those were previously 
unsecured because of other injustices apart from climate change.

Second, climate policies can be categorized as isolationist or strong integra-
tionist depending on whether they consider other issues of justice when allocating 
climate burdens. We can also apply isolationist or strong integrationist criteria for 
each type of climate policy. In this sense, mitigation policies, such as equal per 
capita emissions policies, are isolationist because they only take the production of 
GHG emissions into account when distributing emissions permits. For instance, 
we can imagine a country that has produced a low quantity of GHG emissions 
across time but whose inhabitants enjoy a high level of welfare. An isolationist 
approach would favor an equal distribution of GHG emissions among countries 
and thus allocate the same amount of GHG emission rights to this country as to 
any other. This is because what matters is the allocation of climate-related assets, 
namely, GHG emissions, regardless of other considerations of justice (for instance, 
the level of general welfare that the inhabitants of that country enjoy). Mitigation 
policies are integrationist if they allocate more GHG emissions to countries with 
lower welfare levels regardless of their historical GHG emissions, on the assump-
tion that GHG emissions rights would help to increase their welfare.

Likewise, adaptation policies would be isolationist when it comes to allocat-
ing climate change–related burdens if they were to allocate adaptation payments 
exclusively according to individual contributions to climate change. For instance, 
those who have contributed the most to climate change would bear heavier climate 
change–related burdens than those who have contributed less, regardless of gen-
eral distributive justice concerns. Adaptation policies would be strong integration-
ist if they were to distribute climate change–related burdens based on the general 
distribution of other goods, for instance, according to the capacity to develop and 
implement adaptation policies that benefit those most affected by climate change.

Simon Caney has left the door open for a third alternative, which he terms moder-
ate integrationism. Moderate integrationism differs from strong integrationism in that 
it takes one principle to be more prominent than others while remaining open to other 
considerations of justice. The example used by Caney is far removed from consid-
erations of climate justice, but it gives us an idea of what he has in mind. He writes:

One might think that the appropriate principle for a speeding offence is 
something like ‘Those who speed should be punished and the more that they 
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exceed the limit the more severe the punishment’. Now suppose that some-
one is speeding, we might think that this is the relevant principle; but we 
might also add that it can be qualified by taking other normative considera-
tions into account. For example, we might take into account whether they 
had a pressing medical need or if they are being chased by someone seeking 
to hurt them. There is nonetheless a recognizable principle of justice that 
applies here and, so to speak, plays the dominant role.

(Caney 2018)

In my view, a moderate integrationist approach should take not only certain princi-
ples as dominant but also certain harms. For instance, in the case of climate change, 
a moderate integrationist approach would take climate change–related harms as 
dominant (see below). The approach I  present here follows this methodology. 
I defend the PPP as the dominant guiding principle for climate justice, but I also 
consider other issues that qualify the application of that principle.

This moderate integrationism shares some similarities with both isolationism 
and strong integrationism. First, it shares with isolationism that climate justice 
policies aim to address the impacts caused by climate change, and, in principle, 
only those impacts.23 This does not mean that this should be taken as the end state, 
that is, a place where other considerations of justice no longer apply. What I main-
tain is that these are the demands of climate justice. Further improvements in peo-
ple’s lives could well be justified if they do not meet a certain just threshold of 
well-being. But when we engage in the project of providing further aid, we enter 
into a different realm. We leave the realm of climate justice and enter into the realm 
of global distributive justice. Second, moderate integrationism shares with strong 
integrationism the idea that the application of climate justice should be qualified 
by other considerations of justice. That is, we should not require individuals to pay 
for their emissions to the point that they fall below a relevant threshold of justice, 
which I take to be sufficientarian.

Alongside these similarities, moderate integrationism also differs from both iso-
lationism and strong integrationism. Unlike (at least certain readings of) isolation-
ism, moderate integrationism claims that considerations of global justice should 
constrain considerations of climate justice, especially if the application of climate 
justice principles would cause the same type of harms that they are intended to alle-
viate. For instance, a principle of climate justice whose application would cause the 
duty-bearers to fall below a certain level of well-being ought to be rejected. Unlike 
strong integrationism, moderate integrationism claims that polluters have merited 
certain duties because of their contribution to climate injustices and that they have 
a duty to rectify those injustices that prevail over other considerations (for instance, 
the legitimate expectations they might have).

I am aware that the versions of isolationism and strong integrationism presented 
here might be too simplistic. Scholars endorsing one or the other approach might 
in fact have approaches that are similar to my moderate integrationism. Nonethe-
less, the contrast between my approach and the simplified description of those 
approaches is helpful to demonstrate the methodology used in this book.
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1.4 � Assumptions and limitations

This book operates with certain assumptions and limitations that influence the 
understanding of the arguments and claims offered here. Although it would be 
impossible to call attention to all of them, this section will explain major assump-
tions and their corresponding limitations. I  make two significant assumptions. 
The first concerns the scope of justice. That is, who are the recipients and the 
duty-bearers of climate justice? I assume that the recipients of justice are individual 
people and that the relevant duty-bearers are states. Here, I explain these assump-
tions, with a special emphasis on how to understand states as the duty-bearers of 
climate justice. The second assumption concerns my embrace of sufficientarianism 
as a background theory of distributive justice and a sufficientarian understanding 
of the operative threshold notion of harm.

1.4.1 � The scope of justice: recipients and duty-bearers of climate justice

The scope of justice addresses who the duty-bearers and the recipients of justice are. 
The approach I offer here combines the idea that individuals are the recipients of justice 
with the idea that states are the relevant duty-bearers. Taking individuals as the recipi-
ents of climate justice may be uncontroversial since moral individualism (the idea that 
individuals are the ultimate unit of concern) is widely accepted in Western liberal moral 
and political philosophy. This idea does not preclude the possibility that individuals 
have interests and claims of justice as members of certain groups. Yet, these claims are 
understood as ultimately grounded in their individual interests, not in the interests of the 
collective entities. Although I do not exclude the possibility of extending my analysis to 
collective entities, that discussion lies beyond the scope of this book.

Various climate scholars have also embraced the idea that states can be taken to be 
the relevant duty-bearers of climate justice (Zellentin 2015; Gardiner and Weisbach 
2016; Page 2012; Heyd 2017; García-Portela 2019; Francis 2020). Usually, this is 
taken as a starting assumption. However, at a deeper level, it may appear as philo-
sophically more controversial, especially when it comes to attributing rectificatory 
duties.24 To assign responsibility for certain actions, we must be able to connect a par-
ticular outcome to a particular agent’s actions, and some may argue that states do not 
qualify as the kind of agents that can be ascribed with agency in the relevant sense. 
Without this sense of agency, any attribution of responsibility for action is rendered 
invalid. Yet, everyday political discourse often involves judgments that hold states 
responsible for their contemporary and historical actions. In David Miller’s words:

We say that Russians are responsible for the civil war in Chechnya, Israelis 
for the fate of Palestinian refugees, and Americans for their excessive contri-
bution to global warming. We also make judgements about events that have 
occurred in the national past: we hold Britons responsible for the deaths of 
one million Irish people in the potato famine, Turks for the Armenian geno-
cide, and Germans for the Holocaust.

(Miller 2007, 111)
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In this section, the question I  want to address is how we might understand the 
claim that states are the duty-bearers – which can be held responsible for both the 
contemporary and past actions – if we were to hold onto the intuitions behind these 
everyday political judgments. While I cannot provide an extensive explanation of 
this issue here, I outline different ways in which this claim can be understood. In 
doing so, I also point to the implications of these different understandings for some 
of the arguments I make in this book.

There are at least two complications with the claim that states are the relevant 
duty-bearers. The first complication is that states vary in their formal and institu-
tional structure over time. Further, and more importantly, some states that perpe-
trated injustices in the past no longer exist (for instance, the Nazi state) or have 
been divided into different states (e.g., the USSR). This raises questions such as 
whether the historical responsibility of such states fades away with their institu-
tional structure or whether states that have been newly formed start from scratch 
and have no historical responsibility.

We can address this concern by spelling out how states are taken to be the rel-
evant agents. This claim can be understood instrumentally rather than metaphysi-
cally. That is, instead of understanding the state as a metaphysical unit that continues 
over time, the state could be taken to be the institutional unit that discharges the 
duties of a more fundamental entity. A common and straightforward approach is to 
consider the state as acting in the name of a nation. Roughly described, a nation ‘is 
a community of people who share an identity and a public culture, who recognize 
special obligations to one another and value their continued association, and who 
aspire to be politically self-determining’ (Miller 2004, 243, similar in Miller 2007).

In my view, nations thus described can be understood as transgenerational enti-
ties since identities and public culture can be shared among non-contemporaries. 
Moreover, people living in the present recognize special obligations toward future 
members of the same nation, as well as toward past members (for instance, obliga-
tions to praise the deeds of past generations). Furthermore, people value and work 
for the continued existence of their nations and strive toward self-determination 
or to maintain their self-determined nature in the future. Understood in this way, a 
nation is a more fundamental entity that may survive changes in the state’s insti-
tutional and administrative structure,25 that may exist without a state, and that may 
emerge as a new state within a previously existing state (Anderson 2006). In addi-
tion, a state may exercise authority over several different nations and may have to 
discharge the duties of various nations.

The second complication was mentioned earlier: it is unclear whether states are 
able to be the kind of agents that can be held responsible or accountable for their 
actions, even if they are understood as representing nations. The claim here is that 
it is unclear whether a collective and transgenerational entity, such as a nation, has 
the necessary features to be considered an agent to whom we can attribute certain 
duties for past actions. Since this is possible for individual people, the question is 
whether we can hold an analogy between individual people and collective entities 
of this sort in applying principles of historical responsibility.
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One way to address this concern is by offering an account that makes sense 
of the agency of such a collective transgenerational entity. I shall term this strat-
egy the One Entity Strategy. In a nutshell, according to this argumentative strat-
egy, there is just one entity (a nation) that has persisted over time and bears the 
responsibility for certain actions that lead to rectificatory claims. There is a vast 
literature on collective responsibility that addresses this question (Smiley 2017). 
Some proposals brought forward in this field may be able to provide an account 
of how a national transgenerational entity can meet the conditions of agency nec-
essary to attribute responsibility and rectificatory duties.26 Unfortunately, space 
does not allow for a full discussion here of how such an account would work. 
What can be said is that if such an account is successful, our everyday judgments 
on state responsibility can be explained according to the One Entity Strategy as 
follows: A state is an institutional structure representing a nation that may have 
a long history. That nation may be responsible for some past actions such that it 
bears rectificatory duties. The state that represents that nation today is obligated 
to discharge those duties as representative of that collective and transgenerational 
entity. This is one way of understanding the claim that states are the duty-bearers 
of justice.

However, in the absence of a concrete account of transgenerational and collec-
tive responsibility applied to nations, we might want to explore other possibilities. 
A different strategy is to consider two groups of people, one of past individuals 
and another of current individuals, both belonging to the same transgenerational 
national community. The claim, then, is that people living now are obligated to 
discharge the duties associated with past community members’ responsibility for 
their past actions. Thus understood, contemporary individuals’ duties are based on 
some form of vicarious responsibility for what past members of their communities 
did. According to this approach, the state is the duty-bearer in the sense that it is 
the institutional unit responsible for discharging the duties of its current citizens. 
I shall term this account the Two Groups Strategy.27 Such an account requires that 
we explain why belonging to the same nation or state gives rise to duties associated 
with the actions undertaken by past individuals. I explain here two different ways 
to answer that question, one proposed by David Miller (2004, 2007) and another 
offered by Janna Thompson (2002, 2017).28

David Miller (2004, 2007) has offered different explanations for why belong-
ing to the same nation gives rise to duties associated with past actions, depending 
on the kind of rectificatory duties at stake. Here, I focus on those associated with 
having caused an injustice that requires both material and symbolic reparations. 
According to Miller, individuals alive today and belonging to a certain nation may 
have material rectificatory duties related to injustices perpetrated by past members 
of the same nation because they also enjoy goods associated with those past mem-
bers’ actions. In Miller’s words, the rationale here is that ‘present-day As [members 
of nation A]. . . cannot disown the policies in question [associated with injustices] 
while continuing to “own” those other policies and practices of older generations 
of As that now provide them with advantages’ (Miller 2007, 155). This argument 
is one of consistency: the enjoyment of the advantages provided by previous 
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generations leads to a duty to also accept their liabilities since one cannot coher-
ently accept the former while rejecting the latter.

This explanation can be extended to symbolic reparations. As Miller argues, 
demands of apologies seem to presuppose ties of identification between genera-
tions, and not just the inheritance of certain goods. However, we can also use an 
argument of consistency here. Following Miller, ‘one cannot, morally speaking, 
identify with the positive past achievements of one’s nation and take pride in them 
without at the same time acknowledging responsibility, and the need to apologize, 
for past actions that were harmful to others’ (Miller 2007, 158–59). Moreover, 
‘since national pride is a widespread phenomenon, so too is the potential scope of 
national apology’ (idem). Note that, under this interpretation, those apologies are 
(partly) vicarious apologies.

In a nutshell, according to Miller’s explanation, one cannot consistently accept 
the advantages of belonging to a certain nation without accepting the liabilities, 
and one cannot take pride in the deeds of one’s forebearers without also needing to 
apologize for them. To summarize, states are the duty-bearers of intergenerational 
justice in the sense that they are the institutional units responsible for discharging 
the duties of their current citizens related to the liabilities and symbolic duties mer-
ited by their nationals in the past.

Janna Thompson has provided a different account (Thompson 2002, 2017, 
2006). Thompson starts with the assumption that citizens of a state want or should 
want their state to be just in the present and in the future

for the sake of their children and grandchildren or the groups with whom they 
identify, or because they value maintaining respectful relations with other 
intergenerational communities, or simply because they value the perpetua-
tion through the generations of just institutions and practices.

(Thompson 2017, 57)

This concern should cause them to demand that their successors both maintain 
just institutions and repair the injustices they might commit. Following a principle 
of ‘like cases treated alike’, she argues that citizens of that state should also accept 
similar burdens concerning their state’s past deeds. If they value justice in the pre-
sent, want it to be held in the future, and want to ensure that future generations 
repair their acts of injustice, they should also rectify the injustices committed by 
their predecessors. Alongside their duty to promote and maintain just institutions 
in the present, they also have a duty to rectify their communities’ past injustices.

Note that, unlike Miller’s account, Thompson’s account does not require that 
current citizens of a state enjoy certain advantages from living in that state, nor 
that they feel pride in past generations’ deeds. All that is required is that they are 
committed to justice in their society, which they have reasons to want. Summariz-
ing Thompson’s approach, states are the duty-bearers of intergenerational justice 
that can be held accountable for past (and present) actions in the sense that they 
represent a group of present-day individuals who exhibit a commitment to justice 
that concerns the present, the future, and the past.
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These two strategies (the One Entity Strategy and the Two Groups Strategy) 
can be used to elaborate the claim that states are the duty-bearers of climate jus-
tice. Note that climate change is a phenomenon caused by both past and present 
emissions. First, according to the One Entity Strategy, states are the relevant 
duty-bearers of climate justice in the sense that they are the institutional units that 
are obligated to discharge the rectificatory duties of the nation(s) they represent, 
which is conceived as a transgenerational and collective entity. These rectifica-
tory duties emerge from this collective entity’s contribution to climate injustices 
through historical and current emissions. Second, according to the Two Groups 
Strategy, states are the relevant duty-bearers of climate justice in the sense that they 
are the institutional units that are obligated to discharge the rectificatory duties of 
their citizens merited by both their own emissions and the historical emissions of 
past generations. In the second case, present-day people are obligated to discharge, 
through their states, past generations’ duties related to their emissions in order to be 
consistent with their acceptance of the goods acquired from those past generations 
and with the pride they feel toward them (following Miller’s account), or to be 
consistent with their commitment to justice in the present (following Thompson’s 
account).29 Note that these two strategies do not need to be invoked for the emis-
sions of people who are alive today.

This book does not commit itself to one of the above strategies over the other. 
Instead, I assume that the claim that states are the duty-bearers of climate justice 
can be interpreted according to either of them. However, I would like to close this 
section with an explanation of the implications of using one approach or the other. 
In Chapter 2, the book argues that states have duties of symbolic reparation for the 
harms caused by their emissions. This claim has different interpretations depend-
ing on the strategy one adopts. According to the One Entity Strategy, the claim 
requires the clarification that the nations represented by those states have duties 
of symbolic reparations. According to the Two Groups Strategy, the claim requires 
the clarification that the individuals living in those states have duties of symbolic 
reparations. Thus the claim that the states have duties of symbolic reparations (such 
as apologies) is simply a statement that should be interpreted according to either of 
the strategies I have laid out here.

Nevertheless, adopting one or the other strategy has different implications. Sup-
pose we adopt the One Entity Strategy. In this case, we must assume that nations 
(understood as collective transgenerational entities) are the kind of entities that 
not only have agency but can also apologize. Suppose we adopt the Two Groups 
Strategy. In this case, we must assume that symbolic reparations and, more specifi-
cally, apologies are (partly) vicarious because individuals alive today are, at least 
partly, apologizing for the actions of others.30 This also assumes that agent-regret, 
which will be considered as the trigger for duties to apologize, can be vicarious as 
well. None of these implications are clarified any further in this work, and, for that 
reason, they operate as underlying assumptions.

Moreover, in this book I argue that polluters have broader rectificatory duties 
that concern the reparation of the harm caused to victims of loss and damage. If we 
follow the One Entity Strategy, we should read my conclusions as implying that 
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‘polluters’ here refer primarily to nations, conceived as collective and transgenera-
tional entities. In this sense, states have rectificatory justice duties because they 
represent that nation. As before, given the argument I offer in that chapter, this 
requires the assumption that this transgenerational and collective entity is able to 
act according to reasons. If we follow the Two Groups Strategy, we should read 
my conclusions as implying that present-day individuals bear rectificatory justice 
duties for their own polluting actions and for past polluters’ actions. With regard 
to past emissions, technically speaking, past polluters are the ones who initially 
bear rectificatory justice duties. Present-day individuals inherit those duties for the 
reasons provided by the Two Groups Strategy. In this case, states are the relevant 
duty bearers in the sense that they are obligated to discharge the duties of their cur-
rent citizens for their own actions as well as for past individuals’ polluting actions.

Throughout this book, I use the term ‘state’ to refer to the duty-bearers of cli-
mate justice. However, the use of this term shall be properly understood accord-
ing to any of the strategies that I have outlined in this section. That is, states can 
be understood to be the duty-bearers of climate justice as representatives of an 
overarching collective and transgenerational entity, namely, a nation. Alternatively, 
states can be understood to be the duty-bearers of climate justice as representatives 
of a community of people alive today who have certain duties associated with the 
past actions of other people, to whom they relate in certain ways. Note that, strictly 
speaking, in neither of these interpretations are states the primary and fundamental 
moral unit. However, they can be understood as the political institutions responsi-
ble for discharging the duties of a more fundamental moral unit, however this may 
be understood. I have chosen to use the term ‘states’ to refer to the relevant politi-
cal duty-bearers because it better accommodates these two interpretations. I leave 
up to the reader whether to understand states as the duty-bearers of climate justice 
according to the One Entity or the Two Groups strategy.

1.4.2  �Sufficientarianism: background theory of distributive justice

The framework I propose in this book operates with sufficientarianism as a back-
ground theory of distributive justice. I also embrace a sufficientarian interpretation 
of the threshold of harm grounding rectificatory justice claims. In this section, 
I explain sufficientarianism as a theory of distributive justice, how such a theory 
can also ground a threshold of harm, and how both considerations will be operating 
throughout this book.

Sufficientarianism claims that what is important in terms of justice is whether 
people have enough to live decent lives (Frankfurt 1987). Unlike other theories of 
distributive justice, the most relevant normative consideration is not relational. 
According to sufficientarianism, what is relevant from a distributive justice point 
of view is not whether a person has more or less than others, but rather whether 
that person has enough in terms of some objective currency, a sufficient level of 
which is required to live a decent life. The delimitation between ‘having enough’ 
and ‘not having enough’ is usually expressed in terms of a sufficientarian thresh-
old. Sufficientarianism can be understood as embracing a positive thesis and/or a 
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negative thesis. According to the positive thesis, distributive justice requires that 
people have enough to live a decent life. According to the negative thesis, dis-
tributions above the threshold are not morally relevant or, at least, are much less 
relevant (Casal 2007). In the following, I explain how to understand these claims 
in this book.

This book endorses the positive sufficientarian thesis as a background theory of 
distributive justice. This background theory limits the demands of rectificatory justice 
defended here. To be more specific, according to my account, claims of rectificatory 
justice do not outweigh sufficientarian distributive justice considerations. This means 
that those obliged to rectify climate injustice should not fall below a threshold of suf-
ficiency as a consequence of discharging their rectificatory justice duties.31 This latter 
point is also implied by the negative thesis since I argue that distributive considera-
tions that fall above the threshold might be outweighed by other considerations, such 
as the duty to satisfy the reasons one has left unsatisfied (see Chapter 4).

As I said, I also embrace the negative sufficientarian thesis, according to which 
distributions that fall above the threshold are not morally relevant or, at least, 
are much less relevant. I believe that, for the purposes of this book, one need not 
embrace the strongest interpretation of the negative thesis (i.e., the idea that distri-
butions above the threshold are not morally relevant at all). It is enough to acknowl-
edge that distributions above the threshold are much less relevant than distributions 
below the threshold. For this book, the relevant implication of this negative thesis 
is that above the threshold (but not below) other considerations of justice may over-
ride the relevance of further distributive justice considerations that may apply above 
the threshold (such as egalitarian or prioritarian considerations of justice). Through-
out this book, I argue that considerations of distributive justice that fall above a suf-
ficientarian threshold level cannot override grounds for rectification.32

Moreover, in my view, even if we attribute greater moral importance to distribu-
tions above the threshold than those implied in this book, this will not change the 
conclusion that most historically high-emitting countries should discharge their 
rectificatory climate justice duties.33 Given their high levels of welfare above the 
threshold, discharging their rectificatory duties would rarely bring about an unfair 
above-threshold distribution. These considerations are contingent on the current 
global distribution of resources and may change over time.34 However, for the time 
being, we need not be concerned that my results might bring about highly unjust 
distributions above the threshold.

Note that the approach developed here does not fully satisfy sufficientarian dis-
tributive justice demands because I argue that those causing climate change should 
exclusively rectify the (below-threshold) harm they have caused. However, people 
who suffer from climate change often already find themselves below a thresh-
old of sufficiency before climate change–related impacts materialize. Exclusively 
rectifying the impacts of climate change may still leave them below the relevant 
threshold. In some circumstances, rectifying climate injustice might bring people 
to a threshold of sufficiency, but only contingently so. In other circumstances, rec-
tifying climate change–related harm would still leave people below a threshold 
of sufficiency. In light of this, I believe that my approach could be complemented 
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with an overarching sufficientarian theory of global distributive justice that allows 
other justice demands to be satisfied.35

1.5 � Summary of chapters

This book has five chapters, through which I develop different relevant aspects for 
advancing a rectificatory justice account for loss and damage. Let me provide a 
brief summary of each of them.

Chapter 2 develops an account of what constitutes, at least minimally, loss and 
damage. It argues that loss and damage occur, at least, when climate change dis-
rupts people’s lives by pushing them below a sufficient standard in their opportu-
nity to enjoy the central aspects of a dignified, flourishing life (or capabilities) and 
that such a disruption constitutes an infringement of their human rights. I call this 
view the minimal capability-based account of loss and damage, which goes hand 
in hand with an account of loss and damage based on human rights. The chapter 
also situates loss and damage in comparison to other climate change measures 
and provides a categorization of each type of loss and damage (from economic to 
non-economic loss and damage). Finally, the chapter proposes reparative measures 
to address different manifestations of loss and damage.

Chapter 3 explores two principles of rectificatory climate justice: the Polluter 
Pays Principle (PPP) and the Beneficiary Pays Principle (BPP). According to the 
first one, rectificatory justice duties should be distributed according to historical 
responsibility tracked by each nation emissions records. According to the second 
one, rectificatory justice duties should be distributed proportionally to the benefits 
acquired through emissions. This second principle was proposed in the literature to 
circumvent the problems faced by the first principle, namely, the Causation Objec-
tion and the Excusable Ignorance Objection. In this chapter, I  argue that we do 
not have good reasons for rejecting the PPP and embrace the BPP based on those 
objections because this second principle is also subjected to the same concerns giv-
ing raise to those objections. Thus, a rectificatory justice account could be based 
on any of those principles, as long as it is able to provide a convincing solution for 
those objections.

Chapter 4 engages with the task of providing a justification for the PPP that 
can circumvent the main objections pressed against this principle, thereby pro-
viding the grounds for a rectificatory climate justice account. This justification 
is provided by what I call the Continuity Account. In a nutshell, the Continuity 
Account claims that polluters should bear the duties of addressing loss and dam-
age because those duties stem from a previously unsatisfied duty of not infringing 
human rights. Also, this chapter explains not only how this account can circum-
vent the main objections against this principle but also how it improves existing 
accounts to distribute climate change–related duties based on a direct principle of 
historical responsibility.

Chapter 5 delves into the problem of how to identify climate harm. That is, it 
presents and discusses the main attribution methods to link environmental loss 
and damage with climate change: the probabilistic approach and the storyline 
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approach. It engages with the worry that the storyline approach overstates the 
effects of anthropogenic climate change (ACC), given the important implications 
this fact would have in liability contexts. However, this chapter shows that this 
worry is unjustified and that there are no reasons to dismiss the storyline approach 
and favor the alternative account based on this consideration.

Chapter 6 completes my account of rectificatory climate justice on two remain-
ing fronts: it explains how to evaluate and decide on attribution methods based 
on considerations other than possible overstatements and it provides an account 
of how liability could be distributed within a policy mechanism for loss and dam-
age. First, this chapter provides an adequacy-for-purpose argument for choosing 
between attribution methods in a way that assigns priority to the probabilistic 
approach for its affinities with legal reasoning in liability contexts. Although this 
argument is non-conclusive, I argue that it provides some relevant reasons to prefer 
one approach, namely, the probabilistic approach, over the alternative. Second, this 
chapter explains how a policy mechanism for loss and damage could function fol-
lowing the input provided by attribution studies and how liability could be distrib-
uted once the results from attribution methods are considered. Finally, the chapter 
addresses the problem of political feasibility of a historical responsibility–based 
account and develops a somewhat speculative argument to counter this objection. 
With these insights, the chapter brings the development of a policy mechanism for 
rectificatory climate justice for loss and damage one step further.

Notes
	 1	 The expression ‘lapping at their doors’ recalls the unfortunate words of the Austral-

ian minister of immigration, Peter Dutton, in 2015. After Tony Abbott, then Austral-
ian prime minister, complained that the Pacific Islands Forum in Papua New Guinea 
was running late, Dutton said: ‘Time does not mean anything when you are, you 
know, about to have the water lapping at your door’. Many residents in Kiribati found 
Dutton’s words outrageous. For further details and information, see: https://www.
theguardian.com/australia-news/2015/sep/11/peter-dutton-jokes-with-tony-abbott-
about-rising-sea-levels-in-pacific-nations; and https://www.theguardian.com/world/ 
2017/oct/23/waiting-for-the-tide-to-turn-kiribatis-fight-for-survival.

	 2	 For detailed information, see: https://www.bbc.com/news/world-us-canada-37121404.
	 3	 For detailed information, see: https://www.carbonbrief.org/study-links-heatwave-deaths- 

london-paris-climate-change.
	 4	 For more detailed information, see: https://www.independent.co.uk/news/world/americas/ 

seven-people-die-in-the-worst-heat-wave-ever-recorded-in-argentina-9032202.html.
	 5	 One of the most popular examples of this sort is the Inuit community, who in 2005 filed 

a petition seeking compensation for the violation of their human rights due to climate 
change.

	 6	 An example of this is the low-lying small island of Kiribati. For more detailed information, 
see: http://www.climatehotmap.org/global-warming-locations/republic-of-kiribati.html.

	 7	 For more detailed information, see: https://www.theguardian.com/environment/2016/
mar/16/drought-high-temperatures-el-nino-36m-people-africa-hunger.

	 8	 For detailed information, see: https://www.worldweatherattribution.org/extreme-heat- 
in-north-america-europe-and-china-in-july-2023-made-much-more-likely-by-climate- 
change/.
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	 9	 For more detailed information, see: https://www.cbc.ca/news/politics/canada-wildfire- 
season-worst-ever-more-to-come-1.6934284

	10	 Here, I follow the convention of capitalizing the policy term ‘L&D’ while using lower-
case ‘loss and damage’ (or, the plural, losses and damages) for the impacts themselves 
(Mechler et al. 2019). When referring to both at the same time (for instance, to the topic 
itself), I use the singular in lowercase ‘loss and damage’.

	11	 Emphasis mine. For more information, see: https://www.forbes.com/sites/jeffmcmahon/ 
2015/11/30/obama-says-u-s-accepts-its-responsibility-for-climate-change/?sh= 
173efb711fe5.

	12	 AOSIS Proposal to the AWG-LCA: Multi-Window Mechanism to Address Loss and 
Damage from Climate Change Impacts. Alliance of Small Island States. Available at: 
http://unfccc.int/files/kyoto_protocol/application/pdf/aosisinsurance061208.pdf.

	13	 See https://unfccc.int/topics/adaptation-and-resilience/workstreams/loss-and-damage/
warsaw-international-mechanism.

	14	 The second main pillar of the Paris Agreement might be regarded as the commitment to 
limiting the global temperature rise to below 2°C and the intention to work toward the 
achievement of a 1.5°C limitation.

	15	 For instance, before COP21, the US Secretary of State, John Kerry, declared that framing loss 
and damage as an issue of compensation would ‘kill the deal’ (see https://www.rollingstone.
com/culture/culture-news/john-kerry-on-climate-change-the-fight-of-our-time-50220/).

	16	 Dr. Saleemul Huq became an almost historical figure among activists and research-
ers from developed countries for his work on loss and damage and his insistence that 
polluting nations should pay for compensation, both in scientific articles and in the 
media. Some of the outreach pieces reflecting these ideas include: https://www.icccad. 
net/dr-saleemul-huq-media/its-time-to-make-polluters-pay-for-climate-damages/ 
and https://www.icccad.net/daily-star-articles/make-polluters-pay-for-loss-and-damage- 
from-climate-change/.

	17	 International Law Commission Articles on Responsibility of States for Internationally 
Wrongful Acts, GA Res 56/83, UN GAOR, 6th Comm, 56th session, agenda item 162, 
UN doc A/REST/56/83 art. 34.

	18	 Some think that whether or not the terms ‘compensation’ and ‘liability’ are included in 
the agreement, the WIM or the parties to the Paris Agreement are not precluded from 
agreeing over time to a legal regime, which might resemble a liability scheme, or which 
may provide some kind of monetary payout or financial support in case of actual dam-
age (Kreienkamp and Vanhala 2017, 206).

	19	 Reparations also apply to relationships among individuals or groups and do not require 
that these individuals or groups have had a successful relationship in the past. A repaired 
relationship can be a relationship that has come to good terms, even if it had never been 
so previously.

	20	 Although Butt (2009) is not as explicit in his definition of ‘rectification’, I believe that 
my account here shares his understanding of this term.

	21	 Throughout this book, I  may use the term prima facie moral considerations to refer 
to moral considered judgments. There are different understandings of what constitutes 
prima facie moral considerations. Prima facie moral considerations might be regarded 
as providing reasons that apply provisionally when we do not know many details of 
the situation at hand, but ‘have no residual reason-giving force’ when we learn more 
about the situation (Hurley 1989). In this sense, prima facie moral considerations are 
‘mere appearances’. That is, in this understanding, prima facie moral considerations are 
considerations that seem to be morally relevant at first glance but, when we look into 
the details, are in fact not morally relevant at all. This is not how the concept of prima 
facie moral considerations is understood in this book. Instead, I  follow Thomson in 
understanding prima facie moral considerations as considerations that are favorable to 
the attribution of certain moral duties (Thomson 1990). When I say that those who cause 

https://www.cbc.ca/news/politics/canada-wildfire-season-worst-ever-more-to-come-1.6934284
https://www.cbc.ca/news/politics/canada-wildfire-season-worst-ever-more-to-come-1.6934284
https://www.forbes.com/sites/jeffmcmahon/2015/11/30/obama-says-u-s-accepts-its-responsibility-for-climate-change/?sh=173efb711fe5
https://www.forbes.com/sites/jeffmcmahon/2015/11/30/obama-says-u-s-accepts-its-responsibility-for-climate-change/?sh=173efb711fe5
https://www.forbes.com/sites/jeffmcmahon/2015/11/30/obama-says-u-s-accepts-its-responsibility-for-climate-change/?sh=173efb711fe5
http://unfccc.int/files/kyoto_protocol/application/pdf/aosisinsurance061208.pdf
https://unfccc.int/topics/adaptation-and-resilience/workstreams/loss-and-damage/warsaw-international-mechanism
https://unfccc.int/topics/adaptation-and-resilience/workstreams/loss-and-damage/warsaw-international-mechanism
https://www.rollingstone.com/culture/culture-news/john-kerry-on-climate-change-the-fight-of-our-time-50220/
https://www.rollingstone.com/culture/culture-news/john-kerry-on-climate-change-the-fight-of-our-time-50220/
https://www.icccad.net/dr-saleemul-huq-media/its-time-to-make-polluters-pay-for-climate-damages/
https://www.icccad.net/dr-saleemul-huq-media/its-time-to-make-polluters-pay-for-climate-damages/
https://www.icccad.net/daily-star-articles/make-polluters-pay-for-loss-and-damage-from-climate-change/
https://www.icccad.net/daily-star-articles/make-polluters-pay-for-loss-and-damage-from-climate-change/


24  Introduction

harm to others should prima facie bear the burdens associated with repairing the harm, 
I mean that having caused harm to a person is a consideration relevant to obliging that 
person to bear at least some of the burdens associated with repairing that harm.

	22	 One could argue that this description is closer to narrow reflective equilibrium. The 
difference between narrow and wide reflective equilibrium is essentially that narrow 
reflective equilibrium only involves the coherence between considered judgments and 
moral principles, whereas wide reflective equilibrium also involves background theo-
ries. This concern might be justified if it arises from the fact that I do not include enough 
background theories, or even that my work is too focused on working out the coherence 
between considered judgments and moral principles. I would respond to such a concern 
with the following remarks. First, it is of course impossible to consider all relevant 
background theories here. Nevertheless, this work relies significantly on background 
theories related to the science of climate change. In my view, that sets us on the path 
toward wide reflective equilibrium, which is the most I can achieve in the scope of this 
work. Second, it is in any case debated whether full wide reflective equilibrium can 
be achieved. Even Rawls himself remained neutral as to whether a state of reflective 
equilibrium can actually be reached (Rawls 1971, 49). Thus, unless every work claim-
ing to use reflective equilibrium is to be disregarded for not reaching a wide reflective 
equilibrium, the fact that my work is limited in the use of background theories should 
not be considered a major problem.

	23	 I say ‘in principle’ because I would like to leave the door open to the fact that, in prac-
tice, it might be difficult to disentangle the effects of climate change and the effects of 
other injustices. However, in principle, it is possible, and, in my view, this is what should 
characterize views on climate justice. Distinguishing these considerations ‘in principle’ 
allows us to answer the objection that climate scholars seek to solve all injustice by 
tackling climate change (Posner and Weisbach 2010). If we make this in-principle dis-
tinction, that concern can be softened.

	24	 The degree of controversy may vary depending on the duties assigned to those agents. 
Generally, backward-looking approaches might come across as more problematic (Smi-
ley 2017).

	25	 Drawing from Miller, ‘we can speak of the German nation, for instance, persisting 
through the Weimar Republic, the Nazi regime, the Federal Republic and the German 
Democratic Republic, and so forth’ (Miller 2004, 243).

	26	 More recently, Francis (2020) has adopted this approach.
	27	 There might be a third alternative for giving an account of current duties of justice 

related to past actions. That third alternative would take individuals as the relevant units 
of concern but would not consider their duties as members of certain transgenerational 
groups. Instead, it would consider their duties with respect to the past in light of certain 
relationships with other past individuals that need not be mediated by their belonging to 
the same group. I will not explore this possibility any further here.

	28	 Some of the ideas that follow until the end of this section appear in García-Portela 
(2019).

	29	 These two strategies also allow us to circumvent or answer the Dead-Polluters Objec-
tion (García-Portela 2019). Some scholars place importance on the fact that, while many 
emissions have been produced by people alive today, an important amount of emissions 
were produced by past individuals who are no longer here (Meyer and Roser 2010; 
Caney 2006; Baatz 2013; Meyer 2013). One might think that assigning rectificatory 
duties to present-day people because of what past generations did is unfair. This has 
become known as the Dead-Polluters Objection. The One Entity Strategy circumvents 
this objection because whether some of the past members of a given nation are no longer 
alive is not problematic for assigning rectificatory duties to the collective entity that 
has survived across time. By changing the entity that is the target of rectificatory duties 
(from the individual to the collective level), the One Entity Strategy would annul the 
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concerns of the Dead-Polluters Objection. The Two Groups Strategy answers this objec-
tion by explaining why it is not unfair that people alive today bear the duties of past 
members of their communities.

	30	 Note that the strength of this concern should be softened by the fact that people alive 
today have also emitted quite a significant amount of emissions.

	31	 In this point, my approach is very similar to the one put forth by Heyward (2010), who 
claims that the PPP and the Ability to Pay Principle (understood in sufficientarian terms) 
should be combined to select duty-bearers. Thus, those who fall within the intersection 
between both principles are identified as the duty-bearers of climate justice.

	32	 This is at least the case for the international context, that is, when the duty-bearers and 
the victims do not belong to the same nation. In these cases, further considerations of 
distributive justice (such as egalitarian or prioritarian considerations above the threshold) 
are not strong enough to outweigh rectificatory justice duties. This assumption is justi-
fied because the duty to uphold an international sufficientarian pattern of distribution is 
grounded in a relationship in which human beings stand toward each other by virtue of 
sharing certain basic characteristics and a single world (Miller 1997). I take this to be the 
relevant context because most losses and damages (as described in a minimal sense in this 
book) constitute transboundary harm. I acknowledge that, in contexts where duty-bearers 
and victims share other common features (for instance, as members of the same national 
or cultural community, or as members of the same family, or simply belonging to the 
same political community or being geographically close to one another), the conclusions 
concerning the strength of other distributive justice considerations might be different.

	33	 For instance, by adopting as pluralist sufficientarian view, such as those laid out by 
Shields (2020).

	34	 However, if one opts for this alternative and places higher importance on distributive 
justice considerations above the threshold, this view will neglect the attribution of duties 
to some countries (such as China) that are historically high polluters but whose welfare 
levels are not as high as other historically high-polluting countries.

	35	 Note that my commitment to rectificatory climate justice does not involve a commit-
ment to a sort of libertarian theory of global justice. I  do not claim that we should 
conceive of just any type of justice in terms of rectificatory justice. I maintain only that 
climate justice should be understood in terms of rectificatory and should always be lim-
ited by a background sufficientarian theory of distributive justice. This means that, for 
those who would be left below the threshold as a result of the application of rectificatory 
climate justice, principles of global distributive justice should be applied to bring them 
to a threshold of sufficiency. This last move, however, would not necessarily qualify 
as a requirement of climate justice, but rather as a requirement of international and/or 
intergenerational justice.
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Many climate justice scholars agree that, up until now, political agreements con-
cerning loss and damage have been made possible because of the use of ambiguous 
and vague language in the use of these concepts (Boyd et al. 2017; Mechler et al. 
2020; Puig 2022). Recently, Friederike Otto has confirmed this intuition:

As long as loss and damage is not clearly defined, the people causing climate 
change can sign agreements that will at least move the issue a little further 
forward. Developing countries won’t see any money from it immediately, 
but the mere fact that loss and damage has become a separate pillar in the 
architecture of climate negotiations, and is thus being acknowledged, is a 
provisional success and a foundation upon which to build.

(Otto 2018, 23)

However, advancing the implementation of loss and damage political measures 
requires major clarity. Notably, in an influential piece, Page and Heyward argued 
that ‘it is clear that a major stumbling block to further progress in this arena is a 
series of gaps in our understanding of the meaning, application and justification of 
the concept of loss and damage’ (Page and Heyward 2016, 3). Remarkably, since 
the publication of their paper, not much progress has been made.

With the agreement of creating a specific fund for loss and damage reached in 
2022 by the UNFCCC parties at the last COP27 held in Egypt (UNFCCC 2022) 
and confirmed at the COPE28 in Dubai, the need for a clear definition of loss and 
damage becomes now even more pressing. This definition has two very important 
consequences for developing a loss and damage fund since it determines, first, to 
whom the funds will flow and, second, what kind of measures will be funded. The 
aim of this chapter is to clarify these issues before we get into questions about 
responsibility and implementation to contribute to the fund.

It is not that no definitions are available. For example, the UNFCCC has defined 
loss and damage as ‘the actual and/or potential manifestation of impacts associ-
ated with climate change in developing countries that negatively affect human and 
natural systems’ (UNFCCC 2012, 4). However, as Page and Heyward argued, this 
definition lacks conceptual clarity. Some of the problems are that, in the UNFCCC 
discourse, loss and damages are treated broadly as ‘the adverse impacts of climate 

2	 A minimal capabilities-based 
approach
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change’ (Page and Heyward 2016, 3), but it is not clear whether the impacts that 
count as loss and damage are the material and physical impacts of climate change 
(e.g., a building destroyed by a storm or a drowning island) or the impacts of cli-
mate change on people’s lives (e.g., lack of adequate shelter or human displace-
ment). Moreover, there has not been in-depth work on how the concepts of ‘loss’ 
and ‘damage’ differ from each other, and how the corresponding policy responses 
should be different. Furthermore, it is also unclear why such a definition needs to 
be limited to vulnerable and developing countries (Surminski and Lopez 2014).

In a nutshell, this chapter argues that loss and damage occur, at least, when 
climate change disrupts people’s lives by pushing them below a sufficient standard 
in their opportunity to enjoy the central aspects of a dignified, flourishing life (or 
capabilities). I call this view the minimal capability-based account of loss and dam-
age. Moreover, it situates loss and damage measures in relation to other climate 
change-related measures and proposes reparative measures to address different 
manifestations of loss and damage.

2.1 � Life disruptions as harm and the minimal understanding of 
loss and damage

To solve some ambiguities, Page and Heyward define loss and damage as ‘the 
unjustified disruptions in the lives of individuals and communities, whether perma-
nent or otherwise, that are attributable to anthropogenic climate change and which 
remain after mitigation and adaptation efforts have been attempted’ (Page and Hey-
ward 2016, 3). Two things are worth highlighting here. First, for an impact to count 
as loss and damage and thus be addressed by L&D climate policies, there needs 
to exist some kind of connection between the impact and climate change (see also 
García-Portela 2023, 374). Second, Page and Heyward understand the normatively 
relevant ‘currency of disruption’ in loss and damage as being ‘human ends’, rather 
than the material and physical impacts of climate change. Here, they follow Amar-
tya Sen’s maxim according to which resources matter from a normative perspective 
for the way they allow people to do or to be (Sen 1999). Hence, from a norma-
tive perspective, loss and damage should be understood as disruptions caused by 
climate change on what people can do or can be because that is what matters fun-
damentally. In this book, I adopt this general view. However, some more concep-
tual work needs to be done in order to flesh out and specify how disruptions and 
human ends ought to be understood in the context of loss and damage as well as 
the various forms they might take. This section starts my analysis by delving into 
the concept of life disruption. In Chapter 5, I will address how we can establish a 
connection between life disruptions and climate change so that we can speak about 
them as loss and damage from climate change. For reasons that will become obvi-
ous in a moment, I will refer to this as the ‘identification of harm’ problem.

Life disruptions can occur in different ways. One’s life can be disrupted by an 
overall positive change. For instance, one’s life can be disrupted by becoming a 
parent. Despite being often reported as an overall positive experience, becoming a 
parent is an abrupt change that has many implications for how one lives one’s life. 
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However, most often the term ‘disruption’ refers to a harmful impact on someone’s 
life. That is, an individual’s life is disrupted by a certain event if the individual is 
harmed by such an event, in the sense of being made worse off than they would 
have otherwise been in the absence of such an event. Without doubt, this is the 
way in which ‘disruptions’ are used in the context of loss and damage from climate 
change. Thus, the concept of loss and damage relies on the notion of life disruption 
and this one, in turn, on the notion of (climate) harm.

However, this notion of harm is controversial in intergenerational contexts such 
as climate change because of the well-known non-identity problem (Parfit 1984). 
Past activities responsible for climate change (the use of trains, cars, planes or the 
reliance of our energy systems on fossil fuels, etc.) affect the standard of living of 
presently living people. Moreover, because of their impact on social interactions, 
they also affected who will come into existence. However, it is difficult to claim 
that the activities that bring people into existence also harm them in the sense 
of making them worse off than they would have otherwise been (counterfactual 
notion of harm). Presently living people affected by past climate change–inducing 
activities are not worse off than they would have otherwise been. Instead, in the 
absence of climate change–inducing activities, they would have never existed. If 
this is true, it is likely that members of the current generation have not been made 
worse off, and thus harmed, by climate change (Page 2008; Caney 2006).

Does this mean that people cannot suffer harm in the form of life disruptions 
due to climate change? I do not think so. Notice that the non-identity problem rests 
on a counterfactual notion of harm. But a different notion of harm might be able to 
make sense of the idea that our actions can harm future people or that currently liv-
ing people have been harmed by the actions of previous generations. Some authors 
have argued that a sufficientarian threshold notion of harm could indeed circum-
vent the non-identity problem. According to a sufficientarian threshold notion of 
harm, a person is harmed when they are pushed below a level sufficient to live a 
decent and dignified flourishing life, thereby coming to live a life with intrinsically 
bad properties (Meyer and Roser 2009; Meyer 2015).

The threshold notion of harm circumvents the non-identity problem because it is 
non-comparative; that is, it does not require comparing the state of a person to a coun-
terfactual one. When we want to find out whether a person has been harmed by an 
event (in this case, climate change), we do not need to research what her state would 
have been in the absence of that event. Instead, it is enough to find out what her cur-
rent circumstances are because of that event. For a person to suffer harm, it is enough 
that they are made to fall below a sufficiency threshold. Arguably, many people who 
suffer the negative consequences of climate change have been harmed in this threshold 
sense, at least intuitively. Those who live under the permanent threat of being displaced 
by sea-level rising or those who lack enough food due to the exacerbation of drought 
events seem to fall under a threshold of a flourishing, dignified life, whose intrinsically 
bad properties we will explore in the next section. The minimal capabilities-based 
approach to loss and damage is based on the threshold notion of harm.

One might not be convinced about the relevance of the non-identity problem 
and think that this is only a philosophical puzzle with no real-world relevance 
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(Butt 2009). However, even in this case, understanding loss and damage along 
the sufficientarian threshold notion of harm can play an additional role. Even 
if one disregards the non-identity problem and believes that harm can occur 
in intergenerational contexts in a counterfactual sense, one could still doubt 
whether all the negative impacts of climate change should be compensated for, 
or whether they should also have the same normative status. Think about the 
multimillionaire who loses his twentieth house in a flood event close to the 
coastline. In this case, this multimillionaire might suffer counterfactual harm, 
bracketing the non-identity problem. But, arguably, repairing loss and damage 
might not be a priority because it does not undermine the multimillionaire’s life 
in a significant enough way, and it can be very costly for society to bear such a 
burden. One might argue that this money could be used instead for other climate 
change-related purposes, such as further mitigation or adaptation projects, or 
even for other societal purposes. Taking this into consideration, one might ques-
tion whether such negative effects should be covered by, or at least be the priority 
of, loss and damage policies.

I do not intend to commit here with such a view. However, the sufficientarian 
threshold notion of harm can identify at least a minimal way in which loss and 
damage can occur and the kind of climate harm that should be the focus of and have 
priority in L&D policy. Such a minimal definition could provide the grounds for a 
wide agreement about what counts as loss and damage. In my view, stakeholders 
could agree that loss and damage occur, at least, when people are pushed below a 
level sufficient to live a decent and dignified flourishing life and that L&D policies 
should be focused on and give priority to this kind of climate harm.

Moreover, the notion of threshold harm involved in this minimal account jus-
tifies the focus on developing and vulnerable countries in the loss and damage 
discourse, even if we exclude this reference from the general definition. We can 
expect that it is in such countries that the negative effects of climate change impact 
people’s ability to enjoy the minimum to live a sufficiently decent life. In other 
words, my account clarifies that, even though it would be unjustified to limit loss 
and damage to impacts occurring in vulnerable and developing countries, loss and 
damage thusly defined are more prone to occur in those countries and therefore a 
particular policy focus on them is justified.

2.2 � A minimal capabilities-based account of loss and damage

According to a sufficientarian threshold notion of harm, a person is harmed when 
they are pushed below a level sufficient to live a decent and dignified flourishing 
life, thereby coming to live a life with intrinsically bad properties. When a person 
is harmed in this way due to climate change, they experience loss and damage. 
However, to flesh out that definition, we need to specify what these intrinsically 
bad properties are. Here, I offer an interpretation along the lines of the capabilities 
approach to describing loss and damage.

The capabilities approach states that there are certain objective and universal 
core elements of people’s flourishing life (functionings) whose opportunities for 
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realization (capabilities) should be guaranteed and not thwarted as a matter of 
social justice (Sen 2009; Nussbaum 2007, 2011). Note that the relevant notion 
is the one of ‘opportunities’, capabilities, to achieve certain functionings and not 
the achievement of the functionings themselves. Someone can enjoy a perfectly 
flourishing life without achieving these functionings provided that they have the 
real opportunity to do so. The classical example (Sen 2009, 237) is that of a person 
who voluntarily fasts (even though they might not reach a certain level of function-
ings, the fact that they can do so leaves their capabilities intact). According to my 
proposal, people are harmed in this threshold sense when they are pushed below a 
sufficientarian level in at least one of their central capabilities, and we can describe 
the harmful impacts involved in loss and damage in these terms.

Famously, Nussbaum has provided a list of central capabilities (Nussbaum 
2007, 2011).1

Box 2.1  Nussbaum’s capabilities list (2007, 2011)

  1.	 Life: . . . not dying prematurely, or before one’s life is so reduced as to 
be not worth living.

  2.	 Bodily health: Being able to have good health .  .  .; to be adequately 
nourished; to have adequate shelter.

  3.	 Bodily integrity: Being able to move freely from place to place . . .
  4.	 Senses, imagination and thought: .  .  . Being able to use imagination 

and thought in connection with experiencing and producing works and 
events of one’s choice . . .

  5.	 Emotions. Being able to have attachments to things and people; . . . to 
love, to grieve, to experience longing, gratitude, and justified anger. Not 
having one’s emotional development blighted by fear and anxiety. . . . 

  6.	 Practical reason. Being able to form a conception of the good and to 
engage in critical reflection about the planning of one’s life. . . . 

  7.	 Affiliation. Being able . . . to engage in various forms of social interac-
tion; . . .

 	  Having the social bases of self-respect . . .; being able to be treated as a 
dignified being whose worth is equal to that of others. . . . 

  8.	 Play: Being able to laugh, to play, to enjoy recreational activities.
  9.	 Other species: Being able to live . . . in relation to animals, plants, and 

the world of nature.
10.	 Control over one’s environment.

A.	 Political. Being able to participate effectively in political choices 
that govern one’s life; . . .

B.	 Material. Being able to hold property [and] having the right to seek 
employment on an equal basis with others.
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If a person’s capability is pushed below a sufficiency level, this constitutes an 
intrinsically bad property for the life of this person because it prevents the person 
from enjoying a decent and flourishing life, or, as Nussbaum would put it, a truly 
human life or a life of dignity (Nussbaum 2007, 71). Having one or various capa-
bilities below this sufficientarian threshold is intrinsically bad for people and, in 
this sense, constitutes threshold harm. Consequently, loss and damage occur when, 
because of the negative effects of climate change, people experience life disrup-
tions that push them below a sufficient level of certain capabilities.

Capabilities theorists are very aware that their philosophical approach may not 
permeate the political discourse. Instead, the language of rights may be more suit-
able for this task. Nussbaum seems to be very aware of this fact when she writes:

When governments and international agencies talk about people’s basic 
political and economic entitlements, they regularly use the language of 
rights. When constitutions are written in the modern era, and their framers 
wish to identify a group of particularly urgent interests that deserve special 
protection, once again it is the language of rights that is regularly preferred.

(Nussbaum 1997, 273)

The capabilities approach can be thusly also understood as a type of human rights 
approach, as Nussbaum herself believes (Nussbaum 1997). Each of those capa-
bilities represented in the capabilities list are minimal entitlements and, accord-
ingly, correspond to a human right. Human rights grounds people’s entitlements 
to having a certain level of capabilities protected and guaranteed. Following the 
sufficientarian approach that I have embraced here, this level would be, at least 
minimally, a sufficiency one.

This connection between the capabilities and human rights shares some fea-
tures with standard understanding of human rights in the context of climate change. 
Prominently, Simon Caney has argued that human rights have four core features. 
First, human rights are grounded in each person’s humanity. Human beings have 
certain rights because of their shared characteristics as beings of certain type. One 
could refer here to different set of morally relevant characteristics that human pos-
sess and make them worth of having those rights. In my account, these features 
could be the functionings related to each of the capabilities. Second, human rights 
represent entitlements to certain minimal standards of treatment, and they gener-
ate obligations on all persons to respect these basic minimum standards (Caney 
2009, 165). In my account, these basic standards would be sufficientarian ones. 
Third, human rights take priority over other values. Fourth, moral thresholds: they 
represent levels below which individuals should not be permitted to fall. That is, 
human rights would ground a distributive justice duty to guarantee that people have 
enough for living a decent and dignified life and they would ground a duty not to 
make people fall below this threshold. In a nutshell, following the standard account 
provided by Caney, ‘human rights specify minimum moral thresholds to which all 
individuals are entitled, simply in virtue of their humanity, and which override all 
other moral values’. (Caney 2009, 165). In my account, those are sufficientarian 
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thresholds of capabilities. Then, according to what I have put forward here, loss 
and damage occur when, because of the negative effects of climate change, people 
experience life disruptions that push them below a sufficient level of certain capa-
bilities, thereby also infringing their human rights.

With this view in mind, we can differentiate between mitigation and adaptation 
as ex ante or prospective policies, on the one hand, and loss and damage as ex post 
or retrospective policies, on the other hand. Mitigation policies aim to avoid cli-
mate change pushing people’s capabilities below a sufficiency threshold by reduc-
ing the total amount of emissions in the atmosphere and enhancing carbon sinks. 
This amounts to say that mitigation policies aim to protect people’s human rights. 
Adaptation policies also aim to avoid people’s capabilities falling below a suf-
ficiency threshold due to the negative effects of climate change, but they do so by 
adjusting populations to the observable negative effects of climate change or to 
those threats that are foreseeable in the near future. Or, in other words, adaptation 
policies aim to react to and protect from the foreseeable infringement of people’s 
human rights. Finally, L&D policies aim to repair the negative effects of climate 
change on people’s capabilities that cause them to fall below a sufficiency thresh-
old with material and symbolic reparations. In other worlds, L&D measures aim 
are repairing infringements on people’s human rights. In this way, L&D policies 
have an eminent reparatory aim.

These temporal distinctions take the effects of climate change on people’s suf-
ficiency level of each capability as the reference point. Table 2.1 represents these 
distinctions.

2.3 � Answering some challenges to an ex post  
categorization of L&D

My ex post categorization of L&D could be challenged at least on two fronts. These 
challenges arise from a potential conflict between my proposed definition and how 
L&D measures have been framed broadly in the political and academic discourse. 

Table 2.1  Typology of climate change measures

Temporal 
dimension

Ex ante Ex post

Climate 
policies

Mitigation Adaptation L&D

Aim Avoiding climate change pushing 
people’s capabilities below a 
sufficiency threshold

Repairing the negative effects 
of climate change on people’s 
sufficiency threshold of 
capabilities/human rights

Method Reducing CO2 
emissions or 
improving 
carbon sinks

Reducing vulnerabilities 
or enhancing coping 
mechanisms

Material reparations and symbolic 
reparations
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Answering these two challenges here allows me to justify the retrospective dimen-
sion of loss and damage and develop my capabilities-based account further.

The first challenge concerns the inclusion of risk management measures 
within L&D measures. Various scholars have argued that L&D include at least 
some risk management measures in response to climate change. They differentiate 
between acceptable, tolerable, and intolerable risks (Dow et al. 2013) and argue 
that L&D measures deal with intolerable risks (Wallimann-Helmer 2015; Reinhard 
Mechler and Schinko 2016; Wallimann-Helmer et al. 2018; Schinko, Mechler, and 
Hochrainer-Stigler 2018). However, risk management of intolerable risks occurs 
ex ante, that is, before the impacts of climate change materialize. But if this kind of 
risk management is an ex ante measure and is considered part of L&D measures, 
the category of L&D cannot be considered fully ex post.2

In response to this challenge, I argue that my approach is compatible with the 
inclusion of the management of intolerable risks within L&D without undermin-
ing the categorization of L&D as ex post measures. In a nutshell, this is because 
intolerable risks are precisely defined as risks that already affect people’s ability to 
reach a sufficient level of capabilities.

A clear definition of ‘intolerable risks’ is lacking in the literature. One of the 
best attempts has been made by Wallimann Helmer, who claims that ‘intolerable 
risks arise when a human system is not able to adapt to anticipated negative climate 
impacts’ (Wallimann-Helmer 2015, 472). Unfortunately, this definition is circular. 
Note that L&D measures are measures to be undertaken when adaptation is no 
longer possible. If intolerable risks are defined by reference to adaptation, that 
definition implies that what distinguishes L&D measures from adaptation is that 
L&D measures concern intolerable risks and that intolerable risks are those risks 
that adaptation does not cover. The question that still remains is how to describe 
the kind of risks to which one is no longer able to adapt, that is, intolerable risks.

Wallimann-Helmer provides two claims that can help in providing an answer 
to that question. First, he claims that ‘the limits of adaptation are reached when 
risks become intolerable’ (Wallimann-Helmer 2015, 472). Second, he claims that 
‘the limits of adaptation are reached when a human system is no longer able to 
secure valued objectives’ (ibid). These two claims seem to suggest that an intoler-
able risk is reached when a human system can no longer secure valuable objec-
tives. Naturally, the next question is what those ‘valuable objectives’ are. Although 
Wallimann-Helmer does not clarify this last point, his reliance on Dow et al. (2013) 
might provide adequate guidance. These scholars exemplify the notion of limits to 
adaptation and intolerable risks thus:

A farmer seeking to cultivate a specific crop under increasingly stressed 
water resource will invest in . . . increasing adaptive effort as access to water 
resources becomes more constrained . . .. But, at some point, no new adapta-
tion options are available to respond to growing risks, or the level of adap-
tive effort required to maintain valued objectives becomes infeasible. At this 
point, the farmer may, for example, choose to abandon farming altogether.

(Dow et al. 2013, 306; italics mine)
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Following this example, it looks as if the farmer’s valuable objectives are attached 
to their life as a farmer. This could include their work as a farmer and the forms 
of affiliation and social interaction associated with their farming activities. Or per-
haps their close relation to nature. However, due to water stress, continuing their 
life as a farmer, although a valuable objective, is too risky. For instance, one could 
imagine that their life as a farmer is at risk because, if they continue, they might 
lose too much money. Or they might not have enough food to eat next month, given 
that he will not be able to earn enough food from their farming. Arguably, this is too 
much of a risk to run. Or, in other words, this is an intolerable risk because they can 
no longer secure his valuable objectives. Because of the risks they face, they need 
to stop farming, thereby abandoning one of those valuable objectives. Probably, 
also, they need to search for a different job and perhaps even in a different location.

Notice that this same idea can be described in terms of the capabilities approach 
and also in terms of the ex post understanding of L&D. Arguably, these valuable 
objectives are the central elements of a person’s flourishing life or functionings. In 
fact, the valuable objectives mentioned before map quite nicely with the function-
ings corresponding to some capabilities mentioned earlier, for instance, the capa-
bilities of enjoying our relationship with other species and particularly with the 
world of nature, affiliation, practical reason, or control over one material and politi-
cal environment (see Figure 6.1). But because of the risk of, for instance, going 
bankrupt or not having to eat next month, the farmer has to abandon their activity, 
which means that they no longer have the real opportunity to develop those core 
elements of the flourishing life to a sufficient level. And the real opportunities to 
develop those core elements of a flourishing life are precisely the capabilities. That 
is, they cannot enjoy their capabilities.

Of course, the farmer might be able to change timely to a new profession. This 
new profession might be able to satisfy some of the affected capabilities and to do 
so at a sufficient level. In this case and for those capabilities, the farmer would be 
able to adapt to the negative consequences of climate change without experiencing 
loss and damage. However, it is also plausible that this would not be the case for 
all the capabilities affected by climate change and, thus, at least in some aspects 
of their life, the farmer might suffer loss and damage. Hence, the aforementioned 
example may involve adaptation and loss and damage dimensions.

In other words, the farmer experiences loss and damage in some aspects of their 
life precisely when they can no longer enjoy certain capabilities (valuable objec-
tives) at a sufficient level because of the risk they face. Hence, the inclusion of 
risk management of intolerable risks within L&D measures does not challenge my 
ex post understanding of L&D. Instead, L&D measures should be understood as 
ex post measures that include the management of those kinds of risks that already 
affect people’s enjoyment of capabilities at a sufficiency level.

The second challenge concerns capacity-building for implementing L&D 
measures. Arguably, the capacity for responding to L&D needs to be in place 
before loss and damage occur. This might suggest that at least some L&D meas-
ures must be established ex ante (long) before climate impacts actually material-
ize (Wallimann-Helmer 2015, 471). For instance, L&D measures might include 
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insurance schemes that must be established before climate change impacts occur 
(Mechler and Schinko 2016; Linnerooth-Bayer et al. 2019).

However, note that my approach can make sense of the inclusion of insurance 
schemes in the sphere of L&D without undermining my ex post categorization. 
Here, we could differentiate between the establishment of certain mechanisms and 
the gathering of certain resources (i.e., such as insurance policies) and L&D meas-
ures themselves. Whether capacities are built and resources (e.g., money) are gath-
ered beforehand, the relevant L&D measures concern such matters as providing 
money job training opportunities, and relocation expenses. But notice that these 
measures are not undertaken before loss and damage occur. Although the capaci-
ties to carry out those particular measures might be established beforehand, the 
actual restoration of capabilities occurs ex post. In my view, it is not the insurance 
mechanism itself that is the L&D measure but the particular actions that are carried 
out using the funds of the insurance policy to address loss and damage. This is bet-
ter described as an ex post L&D measure that involves an insurance mechanism.

2.4 � Conceptual clarifications and types of reparation for  
loss and damage

In this section, I propose an interpretation of the two concepts ‘loss’ and ‘damage’ 
following the minimal capabilities-based approach. Moreover, I do the same with 
the concepts of economic and non-economic losses and damage, and the kind of 
reparations corresponding to these categories.

2.4.1 � The notions of ‘loss’ and ‘damage’ in loss and damage

It is not uncommon to find ‘loss’ and ‘damage’ as synonyms in the literature on loss 
and damage (Preston 2017). The UNFCCC refers to ‘losses’ as ‘negative impacts 
in relation to which reparation or restoration is impossible’ and ‘damages’ as ‘nega-
tive impacts in relation to which reparation or restoration is possible’ (UNFCCC 
2012, 3). Some have interpreted the distinction as referring to ‘loss’ as a perma-
nent disruption to human lives and ‘damage’ as disruption that is reversible (Kreft, 
Harmeling, and Warner 2012; Huq, Roberts, and Fenton 2013).

The capabilities-based framework draws and elaborates on this distinction. To 
begin, recall from the first section that the relevant impacts that concern loss and 
damage are those that compromise the sufficiency level of people’s capabilities. 
For that reason, my analysis here uses the definition of loss and damage as con-
cerning the effects of climate change on people’s capabilities and not the effects of 
climate change on objects. The individual definitions of ‘loss’ and ‘damage’ follow 
this idea.

Following the capabilities-based framework, losses are permanent disruptions 
to the enjoyment of a central capability at a sufficient level, whereas damages are 
temporary impairments on the enjoyment of a central capability at a sufficient 
level. For instance, imagine that a building gets severely damaged after a storm 
event. The affected capability here is that of bodily health, which includes access to 
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adequate shelter. If the inhabitants of that building can be relocated somewhere else 
without other capabilities, such as affiliation or practical reason, being affected, 
then we can speak of temporary damage in the sufficient enjoyment of their capa-
bility of bodily health. However, if they cannot be relocated without other capa-
bilities being affected, then this temporary damage of their bodily health might be 
accompanied by permanent loss affecting their enjoyment of a sufficient level of a 
certain capability. This could happen, for instance, if these people were relocated to 
an area where they could not develop meaningful social interactions due to impor-
tant cultural differences. In that case, those people would experience permanent 
loss to the sufficient level of their capability of affiliation, or their capability of 
control over their political environment.3

These definitions are in line with the UNFCCC discourse, with the caveat that 
the UNFCCC merely refers to loss and damage as ‘impacts’, whereas here I pro-
pose to read these impacts as referring to the enjoyment of capabilities at a suf-
ficient level.

2.4.2 � Reparations for economic damage, non-economic losses,  
and non-economic damage

This section also deals with the notions involved in loss and damage discourses, 
but this time the notions under scrutiny are economic and non-economic losses 
and damage. Although the UNFCCC distinguishes only between economic and 
non-economic losses, here, I  argue that the relevant notions in a loss and dam-
age capability-based framework should be the notions of economic damage, 
non-economic losses, and non-economic damage. Admittedly, this is a somewhat 
unorthodox view, but one that better serves the purposes of explaining loss and 
damage as harmful impacts to people’s sufficient levels of capabilities. Moreover, 
in this section I propose a categorization not only of the harmful impacts of climate 
change but also of the various types of L&D reparations that are owed to those who 
suffer loss and damage.

The UNFCCC (2013) defines economic and non-economic losses as follows:

•	 Economic loss concerns ‘the loss of resources, goods and services that are com-
monly traded in markets’ (UNFCCC 2013, para. 3).

•	 Non-economic losses concerns ‘items that are not commonly traded in markets’ 
(UNFCCC 2013, para. 4).

In the previous section, I proposed using the terms ‘loss’ and ‘damage’ to refer to 
capabilities instead of objects. However, for the sake of the following argument, 
let us leave that framework aside for a moment and refer to loss and damage as 
applied to objects. These definitions seem to clash with the UNFCCC definition of 
loss defined as the ‘negative impacts in relation to which reparation or restoration 
is impossible’. Notice that if losses are the impacts for which reparations or restora-
tion are not possible, it is difficult to see how they can be economic. If an economic 
loss can be tradable in the market, one could restore this loss by simply quantifying 
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its economic value and transferring that quantity of money to the person who suf-
fered the loss. Consequently, the loss is not impossible to restore or repair, and 
even less can it be considered permanent. This clashes with the definition of loss 
provided by the UNFCCC. For reasons of coherence, because I have previously 
embraced and defended a particular interpretation of the use of the UNFCCC defi-
nitions of ‘loss’ and ‘damage’, I propose to avoid here the use of ‘economic loss’.

Interestingly, the UNFCCC speaks of ‘economic loss’ but not of ‘economic 
damage’. Here, I propose to use the notion of economic damage to express some-
thing similar to what might be expressed by the notion of ‘economic loss’ in the 
UNFCCC document. Economic damage concerns the temporary unavailability of 
items that can be restored or repaired, at least to a certain level, by economic means. 
However, since I have used the terms loss and damage in describing the capabili-
ties approach, this definition needs to be formulated accordingly. We can define 
economic damage as the temporary impairment of the enjoyment of capabilities 
at a level that can be repaired through economic means. In my view, this notion 
of ‘economic damage’ coheres better both with the definition of loss and damage 
provided by the UNFCCC and with the capabilities approach presented here.

Economic damage in this sense is the object of material reparations. Material 
reparations concern the rectification of economic damage. This kind of repara-
tion involves the rectification of the negative effects of climate change on people’s 
enjoyment of capabilities at a sufficient level by economic and material means. For 
instance, material reparations for economic damage involve the rectification of the 
negative effects of climate change on housing infrastructure. Recall the example 
mentioned earlier. Extreme rainfall might cause severe damage to people’s houses, 
thereby depriving them of adequate shelter. Such an event would cause economic 
damage by impairing people’s capabilities temporarily in ways that can be repaired 
through economic means. For instance, such an event would impair their capability 
of bodily health, whose definition includes access to adequate shelter. Of course, 
not all loss and damage involved in such an event are economic damage in this 
sense. But at least some of them are, and those are the ones we refer to when we 
speak of material reparations for economic damage.

In a nutshell, I propose to substitute the notion of ‘economic loss’, described as 
‘the loss of resources, goods, and services that are commonly traded in markets’, 
with the notion of economic damage, described as ‘the temporary impairment in 
the enjoyment of capabilities at a sufficient level that can be repaired through eco-
nomic means’. Moreover, I propose to use the term ‘material reparations’ to refer to 
reparations that concern economic damage. In my view, these definitions are more 
coherent both with the notions of loss and damage involved in my capability-based 
account and with the definitions provided by the UNFCCC.

Let us now turn to the notion of non-economic losses. As we saw, the UNFCCC 
describes non-economic losses as that concerning ‘items that are not commonly 
traded in markets’. In the terms I propose here, we could understand non-economic 
losses as concerning the permanent impairment of people’s enjoyment of capabili-
ties at a sufficient level that cannot be fully repaired through economic means. In 
my view, this description of non-economic losses is coherent with the UNFCCC 
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description of non-economic losses because the core idea is that these losses con-
cern goods that cannot be reduced to their economic value. The main difference is 
that, instead of using the term ‘loss’ as applied to goods or objects, I use it here to 
refer to people’s capabilities.

The 2013 UNFCCC technical paper ‘Non-economic losses in the context of the 
work program on loss and damage’ gives an overview of the types of non-economic 
loss and damage linked to climate change and the impacts they have on human 
lives. Notably, many of these correspond to items on the capabilities list, as shown 
in Table 2.2.

Unfortunately, I  cannot here develop a comprehensive analysis of how these 
elements relate to each other, nor can I provide an exhaustive list of non-economic 
losses associated with capabilities. However, there are two paradigmatic cases of 
how non-economic loss relates to losses associated with people’s central capabili-
ties. These are the case of the Inuit Circumpolar Conference Petition and the claims 
of Small Island States (SIS) (Heyward 2010, 2012).4

The Inuit people, who live in different states around the Arctic Circle, have 
suffered loss and damage due to global warming. Warmer temperatures and shifts 
in seasonal patterns are causing ice to melt to the point of undermining the central 
capabilities of the Inuit people. The Inuit Circumpolar Conference petition claimed 

Table 2.2  Relation between non-economic losses and damage and capabilities

Non-economic losses (UNFCCC 2013) Nussbaum (2007, 2011)

Life: loss of life. Life
Health: loss of physical and psychological 

health associated with respiratory diseases, 
cholera, sunstrokes, etc.

Bodily health

Displacement and human mobility: 
associated with loss of security and agency.

Bodily integrity
Control over one’s environment (material 

and political)
Practical reason

Territory: loss of sovereignty and sense of 
place.

Affiliation
Emotions
Senses, imagination and thought
Practical reason
Control over one’s environment

Cultural heritage: associated with loss of 
social cohesion and identity.

Affiliation
Emotions
Senses, imagination and thought
Practical reason

Indigenous knowledge and other social 
capital: associated with loss of social 
cohesion and control over the environment.

Affiliation
Emotions
Senses, imagination and thought
Practical reason

Biodiversity and ecosystem services: loss 
of diversity of living organisms and 
supporting, provisioning, regulating, and 
cultural services provided by ecosystems.

Other species
Bodily health
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that the effects of climate change have undercut the Inuit’s ability to enjoy their 
ways of life and have had an important impact on their health, safety, subsistence 
harvest, travel, and cultural and social affiliation (ICC 2005, 67). These effects are 
both causing what I have called here economic damage, for instance, concerning 
their access to food and shelter, and non-economic losses because these effects are 
impacting the Inuit’s survival as a distinct and unique society.

Changes brought about by rising temperatures have affected their cultural and 
social activities linked to food preservation, igloo building, and traditional hunting 
activities, which are associated with their identity as a social and cultural group. 
Unlike economic damage, the loss of the activities linked to their identity as a 
group causes permanent and irreversible loss in their enjoyment of capabilities 
at sufficient levels, such as their capability of affiliation and practical reason (see 
Figure 6.1). The loss of these capabilities constitutes a non-economic loss because 
these capabilities cannot be restored by material or economic means.

The case of communities living in SIS is similar. Rising sea levels due to cli-
mate change have caused floods that threaten settlements and infrastructure and 
severely reduce clean water availability. Many of these states, such as Kiribati and 
Tuvalu, are low-lying and face the risk of going completely underwater. Worsen-
ing life conditions and the threat of disappearing under water will probably cause 
the loss of their territory and cause them to migrate. The loss of territory has eco-
nomic dimensions that will constitute temporary damage to their central capabili-
ties. However, these can be restored with appropriate material reparations. But the 
loss of territory has implications for the existence of a self-governing community 
and the political control they can have over their territory (Bell 2004). Therefore, 
migrating to a different territory would come with non-economic loss of capabili-
ties such as control over their political environment and affiliation.

The Inuit peoples and SIS cases show the kind of non-economic losses that 
people suffer due to climate change. These are losses because there is at least one 
sense in which these capabilities will be permanently impaired. They are also 
non-economic because they cannot be repaired through economic means. Instead, 
the reparations that are appropriate in these cases are victim-centered symbolic 
reparations. According to the account I offer here, victim-centered symbolic repa-
rations aim to preserve the history and culture of victims and affirm the value of 
what has been lost. These measures are important for the sense of identity of the 
remaining community members who have experienced these losses.

Victim-centered symbolic reparations include measures of remembrance and 
commemoration initiatives that ‘enable victims of climate change injustice to 
record their story, to recount what was lost and its effects upon them’ (Heyward 
2012, 163). Moreover, ‘there should also be provisions made for the preservation 
of aspects of the group’s cultural heritage: arts, technology, crafts, etc.’ (Heyward 
2010, 269). Similarly, Serdeczny et al. (2018) have suggested that these measures 
should be drawn from historical analogues of loss and practices of memorization. 
As Barnett et  al. (2016) have argued, the ultimate goal of those practices is to 
manage grief and sustain the association with what would otherwise be forgot-
ten. In this sense, museums and memorials can be thought to be among the most 
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prominent victim-centered forms of symbolic reparations. Whereas these practices 
cannot make fully up for the loss of the relevant capabilities (such as affiliation and 
practical reason) at the sufficiency level, they are important for the sense of identity 
of the remaining community members who have experienced these losses and thus 
help in mitigating their suffering.

Remembrance and commemoration aim at preserving the cultural values that 
have been lost due to forced migration and the negative effects of climate change. 
However, forced migration causes also the loss of political self-determination, 
thereby negatively affecting the capability of control over one’s political environ-
ment. Some other measures might be helpful not only to lessen the loss of politi-
cal self-determination but also to affirm its value. For example, a free movement 
passport has been proposed to help the territorially disposed rebuild their political 
and cultural identities in a new territory, at least to the extent that this is possible 
(Heyward and Ödalen 2016). At the same time, giving them the choice of where 
to relocate and where to rebuild their cultural and political identity with a territory 
affirms the value of their (now lost) political self-determination and thus can be 
seen, too, as part of victim-centered symbolic reparations.

Victim-centered symbolic reparations should be distinguished from 
agent-centered symbolic reparations, which might be included to some extent at 
least under certain normative accounts for loss and damage (García-Portela 2020). 
Agent-centered symbolic reparations address non-economic damage concerning the 
effects of climate change on relationships of respect among differently responsible 
parties. As with ‘economic loss’, the UNFCCC does not speak of ‘non-economic 
damage’. Yet, I believe that there might be some room for this concept.

There is a sense in which we might speak of non-economic damage, which 
concerns the relationships of respect between those most responsible for climate 
harm and those who suffer climate change-related harm. There are various norma-
tive accounts that would ground the existence of this kind of non-economic dam-
ages and thus the duty to provide agent-centered symbolic reparations by certain 
agents. For some of them, non-economic damage of this sort occurs when there is 
some kind of wrongdoing perpetrated by polluters toward climate change victims, 
particularly if polluters already knew about the negative effects of climate change 
(Heyward 2010, 2012; Page and Heyward 2016). Somewhere else, I have argued, 
based on the notion of moral responsibility as accountability, that the mere existence 
of human rights infringements of human rights is a reason for this relationship to 
be impaired (García-Portela 2020). I will come back to this issue in Chapter 4. For 
now, I am only interested in highlighting the existence of non-economic damage in 
this sense, regardless of its grounds. Unlike economic damage and non-economic 
loss, non-economic damage does not directly impair the sufficient level of any 
capability but occurs at a meta-level, whenever any of the capabilities are pushed 
below a sufficiency level because of climate change.

This impairment of the relationship of respect might be temporary, depend-
ing on the measures undertaken to repair it. In principle, the relationship between 
victims and responsible parties can be repaired through agent-centered symbolic 
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reparations. Agent-centered measures may include public apologies, acknowledg-
ments, statements of agent regret, and commitments to nonrepetition. In the context 
of the UNFCCC, these measures are most appropriate to be undertaken by states 
whose high development levels have been attached to intensive emission-generating 
activities and would be directed to those members of the global community who 
suffer the negative effects of climate change. Agent-centered measures concern 
thusly the self-understanding of the state undertaking these acts because the acts 
involve an acknowledgment of the consequences of their actions as part of their 
history. The purpose of these measures is to acknowledge the role of the respon-
sible parties and eventually to repair the relations of respect among differentially 
responsible and affected parties. Consequently, agent-centered measures of sym-
bolic reparations have two dimensions: one that looks backward to acknowledge 
certain harms as committed by the agents and one that looks forward to developing 
their contemporary self-understanding through the repudiation of these harms and 
the commitment to their nonrepetition.

Notice that agent-centered measures will not achieve their goal if the respon-
sible parties themselves do not perform them. That is, agent-centered symbolic 
reparations presuppose that responsibility for having caused climate change plays 
at least some role in the distribution of (at least some) L&D duties. This is different 
from other reparations for loss and damage, which could be distributed according 
to other principles rather than responsibility-based principles. Here, I leave open 
which should be the normative guiding principles for most L&D reparations, to 
which I will come back in Chapters 3 and 4. If someone disagrees that responsi-
bility for causing climate change should play a role, then one would also need to 
exclude agent-centered symbolic reparations in the bundle of L&D measures, as 
well as the idea of rectificatory climate justice. However, my aim here is merely 
to point out which loss and damage categories are plausible and which reparatory 
measures would correspond with them.

Finally, notice that economic and non-economic loss and damage are usually 
intertwined. Loss and damage from climate change usually have both economic 
and non-economic consequences. People who suffer the negative consequences of 
extreme precipitations and floods by losing their houses have been pushed below a 
threshold of their bodily health capability because they are deprived of shelter and 
access to clean running water. They might also suffer non-economic losses. If the 
consequences of the climatic event are too severe, they might be forced to move 
out of their villages, thereby losing control over their political environment. They 
might also lose their forms of affiliation. Moreover, such an event also impairs their 
relations of respect with those who contribute most significantly to climate change. 
By being pushed below a relevant threshold of capabilities, people are disrespected 
in ways that severely damage their relationship with those who are responsible for 
them. All this loss and damage is intertwined, and it often appears in single cases 
of loss and damage.

Table 2.3 offers an overview of the different types of loss and damage and the 
related reparative measures.
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2.5 � Conclusion

After the agreement reached at the COP27 in Egypt in 2022 for creating a specific 
fund for loss and damage, the need for a clear definition of this concept becomes a 
major issue for climate policymaking. Such a definition is of outmost importance 
because it will determine to whom the funds will flow and what measures will be 
funded.

This chapter has provided a definition based on the capabilities approach, 
thereby bridging the gap between philosophical work and the reality of policymak-
ing. According to this definition, loss and damage refer to a particular kind of life 
disruptions caused by climate change, namely, those that cause negative effects of 
people’s lives and thus harm. Loss and damage occur when climate change impacts 
negatively on people’s enjoyment of a sufficient level of capabilities, thereby 
infringing their human rights. This definition not only enables us to circumvent the 
non-identify problem but also enables to set normative priorities when it comes to 
addressing the negative effects of climate change.

Following this definition, I  have classified mitigation and adaptation and ex 
ante measures and L&D as ex post measures. Moreover, I have explained how this 
approach can circumvent two challenges. First, I have argued that my approach is 
compatible with the inclusion of the management of intolerable risks (sometimes 
considered as ex ante measures) within L&D without undermining the categori-
zation of L&D as ex post measures. I have done so by challenging the idea that 
intolerable risks are ex ante, in the sense invoked in this book. Instead, intolerable 
risks are precisely defined as risks that already affect people’s ability to reach a 

Table 2.3  Types of loss and damage and corresponding reparations

Ex post measures

Policy L&D

Aim Repairing the negative effects of climate change on people’s sufficiency 
threshold of capabilities

Method Reparations Material reparations Economic 
damage

Repairing the 
material effects 
of climate 
change related 
to people’s 
enjoyment of 
capabilities at a 
sufficient level

Symbolic 
reparations

Victim-
centered

Non-economic 
losses

Remembrance
Commemoration

Agent-
centered

Non-economic 
damage 
(affecting 
relations of 
respect)

Public apologies
Statements of 

(agent-) regret
Commitment to 

non-repetition
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sufficient level of capabilities and thus occur already ex post, when a sufficient 
level of capabilities have already been compromised. Second, I have argued that 
even if capacity-building occurs ex ante, L&D measures refer to the provision of 
reparations after climatic events affect people’s sufficiency level of capabilities. 
Hence, L&D measures remain ex post, even if they rely on previously managed 
capacity-building.

Finally, this chapter has offered a categorization of loss and damage follow-
ing the capabilities approach. I  have described losses as permanent disruptions 
to the enjoyment of a central capability at a sufficient level and damages as tem-
porary impairments on the enjoyment of a central capability at a sufficient level. 
Then, I  have differentiated between economic damage, non-economic damage, 
and non-economic losses. I  have argued that economic damages are temporary 
impairments on the enjoyment of a central capability at a sufficient level that 
can be repaired through economic means (material reparations). Non-economic 
losses refer to the permanent impairment of on the enjoyment of a central capabil-
ity at a sufficient level that might be repaired through victim-centered symbolic 
reparations. Finally, non-economic damage refers to the temporary impairment 
of relations of respect among different groups, which might be repaired through 
agent-centered symbolic reparations.

Notes
1	 This specification of a central list of capabilities has led to accusations of ‘westerncen-

trism’ (Jaggar 2006). The accusation is that Nussbaum is just representing a conception 
of human flourishing from a Western perspective. Although it is true that capabilities are 
taken to be objective and universal, there is room for incorporating cultural differences 
in the way capabilities are realized.

2	 One could also argue for the exclusion of risk management measures from L&D meas-
ures, but this would be at odds with many understandings of L&D and thus require more 
argumentation. Instead, I argue that risk management of intolerable risk can be explained 
within my capabilities-based approach.

3	 Colloquially, we might also use the term ‘loss’ to refer to temporary disruptions and 
‘damage’ to refer to some permanent disruptions (Page and Heyward 2016, 8). How-
ever, in my view, since the distinction between permanent and temporary disruptions 
is, normatively, the most important one, it is useful to align this distinction with the one 
between loss and damage, thereby respecting the UNFCCC terms.

4	 More examples can be found in Warner and Geest (2013), Morrissey and Oliver-Smith 
(2013), Frankhauser, Dietz, and Gradwell (2014), and Kreienkamp and Vanhala (2017).
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Historical considerations are at the core of rectificatory justice. Achieving rectifi-
catory justice requires repairing an injustice while acknowledging and giving nor-
mative significance to its sources, such as the actions that lead to that injustice. 
How could we achieve, then, rectificatory climate justice thusly conceived?

We know that climate change has been caused by emission-generating activities 
throughout history and very intensively since the period of industrialization. Cli-
mate ethicists have proposed to acknowledge the source of climate injustice by tar-
geting those closely connected to emission-generating activities as the duty-bearers 
of rectification, namely, polluters and beneficiaries of pollution. These two forms 
of addressing rectificatory justice have taken the form of two different justice prin-
ciples: the Polluter Pays Principle (PPP) and the Beneficiary Pays Principle (BPP).1

In a nutshell, the PPP states that polluters should bear the burdens associated 
with emission-generating activities because they are responsible for their adverse 
effects. This principle follows the maxim that if ‘you broke it, you fix it’ (Caney 
2006, 2010) or ‘clean up your own mess’ (Shue 1999; Gardiner 2016). The BPP 
states that those benefitting from climate change–inducing activities should bear 
the burdens associated with tackling the adverse effects of climate change. The 
BPP emerged in climate justice literature as an alternative to the PPP based on cer-
tain objections pressed against this first principle. Often, defenders of the BPP have 
claimed that this principle preserves the backward-looking elements of the PPP, but 
it solves the practical and theoretical challenges associated with the first principle. 
In this way, the BPP is taken to provide a better account of our backward-looking 
intuitions concerning climate justice.

Very often, defenders of the BPP have assumed that their principle is free from 
the problems associated with the PPP. In this chapter, I focus on two objections: 
the Causation Objection and the Excusable Ignorance Objection.2 Various schol-
ars have argued that the BPP does not encounter at least one of these objections, 
which provides a reason to prefer the BPP over the PPP (Gosseries 2004; Meyer 
and Roser 2010; Caney 2010; Bell 2011; Page 2012; Meyer 2013; Baatz 2013; 
Duus-Otterström 2014; Heyd 2017). Here, I challenge that underlying assumption. 
I argue that shifting from the PPP to the BPP based on either of these objections 
might be unjustified because the BPP might be affected either by the same objec-
tions or by the same considerations that gave rise to the objections.

3	 In search for a justified 
rectificatory justice principle

https://doi.org/10.4324/9781003399889-3
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Those considerations do not necessarily give us reason to prefer the PPP over 
the BPP either. However, they constitute a reason to further explore the possible 
circumvention to their objections, thereby providing a satisfactory account of rec-
tificatory climate justice. In this book, I have chosen to show how a rectificatory 
account of climate justice can be grounded on a defense of the PPP (a task that will 
be undertaken in the next chapter). Nonetheless, this does not preclude the possibil-
ity of providing an account of rectificatory justice based on the BPP. This is simply 
not the option I have chosen.

3.1 � Two objections against the polluter pays principle

The Causation Objection states that, without clear knowledge about which spe-
cific weather events are caused by emission-generating activities, polluters cannot 
be made to pay for the negative effects associated with those weather events, or 
EWEs (Adler 2007; Caney 2010; Farber 2017; Wallimann-Helmer et  al. 2018). 
The reason is that we simply might not know whether those EWEs have occurred 
or will occur due to polluting activities at all. Climate scientists are confident that 
climate change has been caused by greenhouse gas (GHG) emissions. They are 
also highly confident that slow-onset events such as sea-level rises are caused by 
climate change (IPCC 2014). However, it is more difficult to know whether par-
ticular EWEs (such as extreme temperatures, heatwaves, droughts, floods, extreme 
rainfall, etc.) have been or will be caused by anthropogenic influences on the cli-
mate system, because EWEs can also happen due to natural variability in a world 
without climate change. Although detection and attribution studies have improved 
significantly in the last decade (Stuart-Smith et al. 2021), they are still in devel-
opment and not free of important objections and problems (Huggel et  al. 2015; 
Shepherd 2014).

Note that this objection affects particularly the application of the PPP to adap-
tation and L&D duties but not to mitigation duties. Mitigation duties might be 
required because we know that climate change will likely cause harm in the future 
and that additional emissions are likely to contribute to that harm, although we do 
not know exactly where that harm will occur.3 Nothing of that requires connecting 
emission-generating activities and with the local manifestations of climate change. 
But adaptation duties (understood as climate change–related duties) require know-
ing which regions are projected to be affected by (at least some) weather events 
that have climate change as their main driver. Thus, if adaptation duties ought to be 
distributed to polluters, a connection between emissions and the location of those 
foreseeable harmful impacts needs to be established. Otherwise, polluters could 
rightfully ask why their money is used to tackle foreseeable harm without knowing 
whether that potential harm is connected to their emissions. Likewise, those seeking 
L&D measures for the harmful impacts of climate change based on the PPP need to 
show a connection between polluters’ emissions and the harm they suffered.4

The Excusable Ignorance Objection states that no one should be held account-
able for the effects of their actions if these were unknown and could not reasonably 
have been foreseen. Arguably, this is the case for historical emissions. Before the 
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publication of the First IPCC Report in 1990, the scientific community had not 
yet reached consensus about the adverse effects of GHG emissions on the climate 
system. Governments and citizens alike could not be expected to know about the 
adverse effects of emission-generating activities. Many scholars have considered 
this objection to be one of the most powerful against the application of the PPP for 
pre-1990 emissions (Gosseries 2004; Caney 2006, 2010; Bell 2011; Page 2008, 
2012; Meyer and Roser 2010; Wündisch 2017). This objection has also been rel-
evant in climate negotiations ( Gardiner 2016, 111). Admittedly, the objection is 
relatively limited because it only affects emissions emitted until roughly 1990. 
However, and importantly, these historical emissions still represent around half of 
total global emissions.5

Unless we want to challenge the empirical assumptions concerning the avail-
ability of information about the negative effects of climate change and the role of 
emission-generating activities, the only way to apply the PPP to historical emis-
sions is as a principle of strict liability. That is, the PPP needs to be understood 
as a principle that allocates to an agent the duty to deal with the harm associated 
with her action, phi, ‘irrespective of any steps that she took in order not to phi 
and irrespective of whether she knew or had reason to know that she was phi-ing 
[including any steps she took to find out whether she was about to phi]’ (Gardner 
2011, 207). This understanding of the principle departs from one that relies on 
attributions of culpability and that seeks to punish emitters, at least for histori-
cal emissions. In the following, for the sake of the argument, I propose to accept 
the empirical assumptions behind the Excusable Ignorance Objection and, thus, to 
accept that the PPP can only work as a principle of strict liability when applied to 
historical emissions. Moreover, my discussion will be based on the objections that 
the PPP faces as a principle of strict liability.6

These objections have led some scholars to propose an alternative principle, the 
BPP, at least to cover duties related to a part of overall emissions. In the next sec-
tion, I introduce this principle in more detail and show how, at first glance, it could 
presumably surmount these objections.

3.2 � The beneficiary pays principle and some intuitive reactions to 
the objections

A more general version of the BPP states that beneficiaries of an injustice should 
bear the burdens associated with the injustice. With climate change, the principle 
is generally understood as stating that those benefitting from emission-generating 
activities should bear the burdens associated with tackling climate injustice or the 
harmful effects of climate change.7 In the context of climate change and historical 
emissions, the principle is most widely understood as possessing the three salient 
following characteristics.

First, the BPP usually assumes that the beneficiaries are innocent. This means 
that, in receiving their benefits, they did not do anything for which they can be con-
sidered culpable, such as inducing or participating in unjust or potentially harmful 
actions. Consequently, it is not their culpability that grounds their duties. Second, 
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the principle does not require that the original perpetrators (i.e., emitters) are culpa-
ble for their unjust or harmful actions. Thus, the principle applies when the emitters 
from whom beneficiaries receive their benefits did not know about the negative 
consequences of climate change or when they could have not avoided engaging 
in climate change–inducing activities. This characteristic allows the principle to 
account for historical emissions, and thus it supports the most overarching version 
of the BPP when applied to climate change.8

Third, the principle is usually understood to be victim centered in two ways: 
(i) The principle is motivated by a concern for the actual or potential victims and 
it seeks to prevent or alleviate their suffering (Baatz 2013, 2016; Lawford-Smith 
2014; Couto 2018). (ii) The principle is also victim centered in a more specific 
way, because it is not only focused on solving the situation of victims of injustices 
or undeserved harm in general, but also focused on the suffering of those victims 
that are likely to be affected by the activities from which the beneficiaries, and thus 
potential duty-bearers, benefit. This feature is grounded in the common source of 
benefits and disadvantages, which often operates as a justification of the principle 
(Duus-Otterström 2017). As Page has put it: ‘profiting from activities that impose 
climatic disadvantages . . . here, triggers a remedial duty on the part of the benefi-
ciaries . .  . solely because the disadvantages and benefits share common origins’ 
(Page 2012, 313).9 In the same vein, others have argued that this is a principle that 
seeks to even out the benefits and potential harm associated with climate change 
(Meyer and Roser 2010; Baatz 2013; Meyer 2013).

This victim-centeredness characterizes the version of the BPP that I  address 
here. Alternative versions remain excluded from my discussion. Nonetheless, 
I believe that this feature makes this principle a genuine principle of climate jus-
tice in comparison to other versions of the BPP.10 Take, for instance, a purely 
beneficiary-centered version of the BPP. The rationale of this principle is that it is 
wrong in itself for the beneficiary to keep certain benefits associated with injus-
tices or undeserved harm because they are tainted, and the point of this princi-
ple is to require beneficiaries to just surrender their benefits (Couto 2018, 2172). 
Thusly defined, this principle can hardly work as a proper principle of climate 
justice because, arguably, a principle of climate justice requires not only remov-
ing resources from certain agents but also using them to solve certain problems 
caused by climate change. Or take, for instance, an ‘undirected disgorgement BPP’ 
(Duus-Otterström 2017; similar Goodin 2013). According to this principle, tainted 
benefits acquired from unjust or harmful activities should not only be given up, 
as with a purely beneficiary-centered principle, but should also be added to soci-
ety’s general pool of resources and eventually used to solve injustices or alleviate 
undeserved harm. Nonetheless, this principle cannot work as a proper principle of 
climate justice when thus described because a principle of climate justice arguably 
requires certain resources to be used to address the actual or potential undeserved 
harm associated with climate change. Neither principle can properly work as a 
principle specifically of climate justice: a principle that seeks to tackle climate 
injustice, the harmful effects of climate change, and other problems associated with 
climate change.
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The BPP has often been described as a hybrid principle that combines 
backward-looking aspects with forward-looking ones and that has the advan-
tages of both without their disadvantages (Page 2012). Forward-looking prin-
ciples consider the reasons we have today to make the world a better place 
now and usually take into account individuals’ abilities to bear these burdens. 
This BPP relies partly on a forward-looking rationale because it is focused on 
alleviating underserved harm and relies on agents’ ability to solve the problem 
with the benefits they received. However, it is also backward-looking because it 
does not ignore the sources of the problem and ‘isolates for redistribution only 
those benefits that are strongly connected to climate change producing acts’11 
(Page 2012, 313).

Advocates of the BPP have proposed this principle as an alternative to the PPP. 
Many climate justice scholars have moved, in one way or the other, from the PPP 
to the BPP in response to at least one of the objections introduced in the previ-
ous section (see Gosseries 2004; Meyer and Roser 2010; Caney 2010; Bell 2011; 
Page 2012; Meyer 2013; Baatz 2013, 2016; Duus-Otterström 2014; Heyd 2017).12 
Interestingly, however, defenders of the BPP do not address how this principle can 
circumvent these objections. Instead, they only assume that it can do so.

Admittedly, there might be reasons to believe that the BPP is not open to these 
objections. First, concerning the Causation Objection, this principle does not focus 
on the link between emission-generating activities and their effects on certain geo-
graphical locations. Second, it seems to be unaffected by the Excusable Ignorance 
Objection because the grounds for making beneficiaries bear the burdens asso-
ciated with climate change are the resources that they might have enjoyed, not 
the actions that caused climate change. These reasons could explain the assump-
tion that the BPP is not open to the objections pressed against the PPP. However, 
I believe that a closer examination shows that the BPP is indeed vulnerable at least 
to the concerns underlying these objections.

3.3 � The causation objection and the beneficiary pays principle

To see whether the BPP also relies on the type of connection required by the Cau-
sation Objection, we need to recapitulate and explore the principle a little more. 
The principle requires beneficiaries of emission-generating activities to bear the 
burdens associated with addressing the adverse effects of climate change. The prin-
ciple ‘isolates for redistribution only those benefits that are strongly connected to 
climate change producing acts’ (Page 2012, 313).13 That is, the benefits that are 
up for redistribution are those coming from emission-generating activities. This 
reference to the link between benefits and emission-generating activities appears 
repeatedly in the literature on the BPP. Similarly, Meyer (2013) has highlighted 
that ‘the goods in question [whose redistribution is called for] are the benefits 
that people realize in carrying out actions that unavoidably have emissions as a 
side-product’ (Meyer 2013, 600).14 The underlying assumption in the current dis-
cussion is that beneficiaries should bear the duties associated with tackling climate 
change because they have benefited from the activities causing the problem, which 
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are emission-generating activities (see also Caney 2010; Baatz 2013; Schüssler 
2011; Karnein 2017).

Conversely, we have the burdens that are to be paid for with these benefits. As 
we saw earlier, the relevant burdens are those associated with undertaking or pay-
ing for adaptation and L&D. Moreover, as we saw before, the ‘common source’ 
justification for the BPP excludes beneficiaries of emission-generating activi-
ties from the duty to bear burdens associated with injustices or undeserved harm 
unconnected to GHG emissions, such as burdens associated with addressing the 
negative effects of unjust wars, terrorist attacks, sexual assaults, gender violence, 
and rare diseases. Most importantly, they also exclude the injustices or undeserved 
harm caused by environmental impacts resulting from natural variability. None of 
this (potential) harm is derived from emission-generating activities, and therefore, 
it is not the duty of these beneficiaries to bear the burdens of preventing or alle-
viating it, according to this principle. Thus, attributing duties to alleviate climate 
change–related harm to beneficiaries of emission-generating activities requires 
discriminating between weather events caused by anthropogenic forcing and those 
caused by natural variability.

These remarks show that the BPP runs into the Causation Objection for both 
L&D and adaptation burdens. Let us start with L&D burdens, for which the appli-
cation of the Causation Objection is perhaps clearer. According to the BPP, those 
benefitting from GHG emissions are the ones who should bear the burdens of 
L&D because those emissions both benefitted them and caused harm. The ration-
ale behind the principle is that beneficiaries of emissions should respond to the 
harm caused by the emissions because benefits and harm share the same source: 
the emissions. But this does not seem to sidestep the problem of causation, because 
the GHG emissions would still need to be shown to be involved in the causation  
of the harm for which L&D is required. The connection between emissions and 
the harm still needs to be proven. If causation were not proven but we used the 
benefits of GHG emissions to compensate those affected by environmental harm-
ful events happening in specific geographical locations, we would run the risk 
of using these benefits to address the harm that does not share a common source 
with the benefits. But this is not what the benefits are for, according to the BPP. 
Therefore, applying the BPP to compensatory duties requires the demonstration 
of a causal link between GHG emissions and their effects. As long as we think 
this is a difficult or even an impossible task, the BPP runs into the Causation 
Objection.

Is this any different for adaptation to the foreseeable harmful effects of anthro-
pogenic climate change? I do not think so. According to the BPP, those benefit-
ting from GHG emissions are the ones who should bear the burdens of adaptation 
because those emissions both benefitted them and will foreseeably cause harm to 
third parties if adaptation measures are not undertaken. The rationale behind the 
principle is that beneficiaries of emissions should avoid the potential harm that 
would be caused by emissions because their benefits and that potential harm share 
the same source: the emissions. Again, this does not seem to sidestep the problem 
of causation. The GHG emissions would still need to be shown to be significantly 
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involved in the causation of the foreseeable harm for which adaptation is required. 
If causation were not proven but we used the benefits of GHG emissions for adap-
tation measures to avoid the foreseeable harmful events happening in specific geo-
graphical locations due to weather events, we would run the risk of using these 
benefits to address the potential harm that does not share a common source with the 
benefits. Remember: those weather events might still be caused by changing envi-
ronmental conditions that are not due to climate change. But the BPP is not meant to 
distribute burdens for avoiding the foreseeable harmful impacts of weather events 
that are not due to climate change, as it is not meant to distribute burdens concern-
ing the foreseeable harmful effects of rare diseases or terrorist attacks. Arguably, it 
would be unfair to ask beneficiaries of emissions to bear the burdens of adaptation 
to ACC if we don’t even know whether those foreseeable harmful effects will be 
caused by anthropogenic climate change (i.e., emission-generating activities) at all. 
Therefore, applying the BPP to adaptation duties requires the demonstration of a 
causal link between GHG emissions and potential harm. As long as we think this 
is a difficult or even an impossible task, the BPP runs into the Causation Objection 
also when applied to adaptation duties.

3.4 � The excusable ignorance objection and fairness considerations

The Excusable Ignorance Objection states that no one should be held accountable 
for the effects of their actions if these were unknown and could not reasonably have 
been foreseen. However, one might wonder why this is the case. Climate ethicists 
have rarely provided a deeper justification for the Excusable Ignorance Objection: 
they rarely explain what the problem is with holding someone accountable for the 
effects of their actions when these were undertaken under circumstances of excus-
able ignorance. Instead, they merely state that excusable ignorance is a problem 
when trying to hold agents liable for historical emissions.

Various reasons might be advanced to reject holding people accountable for 
the effects of their actions if these were unknown and could not reasonably have 
been foreseen. However, an exhaustive analysis is beyond the scope of this book. 
Instead, I  would like to propose and explore one possible interpretation of the 
concerns motivating the Excusable Ignorance Objection. I argue that the Excus-
able Ignorance Objection might be motivated by fairness considerations and that 
these considerations apply not only to the PPP but also to the BPP. Hence, if I am 
right, this conclusion precludes moving from the PPP to the BPP in response to the 
Excusable Ignorance Objection.15

3.4.1  �A fresh look at the excusable ignorance objection

In this section, I offer a plausible interpretation of the motivation behind the Excus-
able Ignorance Objection in two steps. First, I show that the concern behind the 
Excusable Ignorance Objection might not be best expressed by saying that peo-
ple should not be held accountable for the effects of their actions if these were 
unknown and could not reasonably have been foreseen. Instead, the concern might 
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be that people should not be required to bear burdens they could not have expected 
being required to bear. I support my interpretation by showing how retrospective 
and prospective principles of strict liability are unequally affected by the original 
formulation of the Excusable Ignorance Objection. Second, I argue that this more 
precise formulation of the Excusable Ignorance Objection might be supported by 
fairness considerations: making people bear these burdens is unfair because it frus-
trates their legitimate expectations and truncates their ability to plan and execute 
their mid- and long-term life plans.

To begin, we first need to clarify the kind of principle against which the Excus-
able Ignorance Objection is usually raised in climate justice debates. As we saw, 
this objection affects the PPP applied to pre-1990 emissions. The PPP works here 
as a principle of strict liability. Such a principle imposes liability for the harmful 
effects of actions

irrespective of any steps that she took in order not to phi and irrespective of 
whether she knew or had reason to know that she was phi-ing [including any 
steps she took to find out whether she was about to phi].

(Gardner 2011, 207)

We should differentiate between prospective and retroactive strict liability.16 
Prospective strict liability, or strict legal liability, is applied when principles of 
strict liability already exist as part of some regulatory scheme or legal system and 
their justification lies in the future-orientated implications of these principles. This 
understanding of strict liability is common in regulations concerning environmen-
tal pollution.17 For instance, a strict liability principle may state that if a chemical 
company pollutes a river, the company will be held liable for the environmental 
damage caused by the pollution regardless of whether the company made all rea-
sonable efforts to avoid this damage and regardless of whether the company had 
good reasons to believe that these would be the results of its action. This feature 
makes this a principle of strict liability, but its justification is forward-looking. 
The existence and application of such a principle are justified by the general and 
prospective beneficial consequences of holding companies, people, and other enti-
ties liable for the harmful effects of their actions when they manipulate potentially 
harmful substances. In such circumstances, a principle of strict liability may be 
justified as a way of distributing the risks and costs of damages effectively. It may 
well be that making those who cause harm pay for the adverse effects of their 
actions is the best way to ensure that people take reasonable steps to avoid harm or 
even that it is the best way to ensure that costs do not fall on victims.

Note that this prospective justification requires that everyone must have the 
opportunity to be aware of it: information about the applicability of strict liability 
must be disseminated ahead of time in a way that any person can have reasonable 
access to it. Further, agents must have a choice about whether and how to par-
ticipate in the activities regulated by these principles of strict liability (Wündisch 
2017, 845). Arguably, if these principles are to disincentivize certain activities and 
make people maximally careful, they need to be widely known in advance. Thus, 
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people are aware of the costs they might incur by engaging in certain activities and 
can decide whether and how to engage in these activities. Otherwise, the disincen-
tivizing mechanism will not work.

Usually, proponents of the Excusable Ignorance Objection do not object to this 
application of strict liability. They even agree that these principles are a good way 
of distributing the risks associated with certain potentially harmful substances. 
A system of strict liability, they acknowledge, may establish the right ‘incentives 
either to refrain from especially dangerous activity altogether or to be exceedingly 
careful when engaging in it’ (Moellendorf 2014; similarly Bell 2011 and Wündisch 
2017). They believe that the Excusable Ignorance Objection does not apply in these 
circumstances because, although those causing harm may not have been able to 
know about the negative effects of their actions, they were informed beforehand 
of the burdens they would need to bear in case of accidents, and yet they decided 
nonetheless to undertake these actions.

The situation is different for retrospective strict liability. Strict liability is 
applied retrospectively when no preexisting legal scheme assigns liability for the 
negative effects of certain actions. Agents are held liable for the effects of their 
actions regardless of whether they made all reasonable efforts to avoid these effects 
and regardless of whether they had good reason to believe that the effects would 
result from their actions. However, unlike prospective strict liability, people are 
not informed beforehand of the burdens they need to bear for the possible negative 
effects of their actions. Instead, the causal connection between agents’ actions and 
their negative effects is taken to be morally relevant to attributing liability for the 
costs of the negative effects.

To summarize, prospective and retrospective liability have one thing in com-
mon. In both cases, people might be held liable for the negative effects of their 
actions even if they were unknown to them and could not reasonably have been 
foreseen. However, they differ in that with prospective liability, people are only 
held liable for the negative effects of their actions if they were informed beforehand 
of the burdens they would be required to bear if some accident occurs, whereas in 
retrospective liability, people are held liable for the consequences of their actions 
even if they were not made aware of the burdens they would be required to bear 
were their actions to trigger negative effects.

Proponents of the Excusable Ignorance Objection accept the prospective appli-
cation of strict liability principles but not the retrospective application. That is, they 
do not take issue with all the principles that attribute liability for actions whose 
negative effects could have not been foreseen, such as principles of prospective 
strict liability. However, they do take issue with the application of principles that 
make agents bear burdens they could not have expected being required to bear. For 
this reason, it seems that the concern behind the Excusable Ignorance Objection is 
about making agents bear burdens they could not have expected being required to 
bear. This rationale applies to historical emissions because if people did not know 
and could not reasonably have known about the negative effects of their actions, 
they could not expect being required to bear the burdens associated with these 
negative effects.
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It is plausible to assume that this concern might be grounded in fairness con-
siderations. Arguably, it is unfair to make people bear burdens they could not 
have expected being required to bear because this undermines their ability to act 
as rational planners and executors of plans. Existing laws and regulations, or, in 
Rawlsian terms, the rules of the basic structure, provide the background for peo-
ple’s legitimate expectations (Rawls 1971). This stable and relatively permanent 
framework of expectations provides in turn the basis on which rational planners 
can consistently and effectively pursue their own ends (Buchanan 1975, 422). 
That is, when people plan and execute their life plans, they do so against a back-
ground of legitimate expectations provided by current regulations and law. These 
include, among others, expectations about what they are permitted to do and what 
the consequences of their actions would be if they act against current regulations 
and laws, including what kind of burdens they might be required to bear in such cir-
cumstances. It is on this basis that people develop their mid- and long-term plans, 
which constitute a solid basis for them living a good life (Rawls 1971, 497–16; 
Williams 1973, 116–17).

However, if people are required to bear unexpected burdens, this frustrates 
their legitimate expectations and undermines their ability to pursue their mid- and 
long-term life plans, which in turn has pernicious effects on their ability to live a 
good life. For instance, bearing unexpected burdens undermines the background 
of overall resources on which they rely to go about their lives. Hence, imposing 
unexpected burdens on people harms them in morally significant ways, undermin-
ing their ability to pursue their life plans according to their own conception of the 
good life (Meyer and Sanklecha 2011, 2014).

According to the interpretation I have offered here, the problem that some cli-
mate scholars might see with the retroactive application of strict liability with the 
PPP can be understood to emerge from these fairness considerations. The moti-
vation behind the Excusable Ignorance Objection might be that people should 
not be required to bear the burdens associated with tackling the negative impacts 
of climate change because they could not have expected being required to bear 
these burdens and that imposing these burdens on them would be unfair because it 
would ultimately undermine their ability to execute their mid and long-term plans. 
Thus, the Excusable Ignorance Objection might be grounded in a fairness concern 
that applies where people did not have the relevant information and could not be 
expected to have had it, either about the relevant moral facts or about the possibil-
ity of being held liable for certain costs.

3.4.2  �Fairness considerations, the beneficiary pays principle, and replies to 
some objections

In the previous section, I  have argued that the Excusable Ignorance Objection 
might be grounded in fairness considerations concerning the harmful impacts of 
the imposition of unexpected burdens on people that affect their planning and exe-
cution of life plans. In this subsection, I propose to assess how this concern may 
also appear in the application of the BPP.
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When individuals pursue certain life plans, they do so against a background of 
resources that are available to them now and will be in the future. In industrialized 
countries, this background is heavily influenced by the benefits accumulated over 
centuries from emission-generating activities (Meyer and Sanklecha 2011, 2014). 
Industrialized countries and their populations have long relied on the use of these 
resources. The longer they have been relying on these resources, the stronger the 
expectations are that they will be able to use them in the future, and the stronger is 
the importance of the availability of the resources to achieving their plans (Moore 
2017). Benefits acquired through emission-generating activities constitute the 
background conditions against which rational beings plan and execute their life 
plans in industrialized countries.

The BPP affirms that beneficiaries should devote these resources to tackling cli-
mate change. This means that these benefits will be taken from those who have been 
relying on them for a long time and that the life plans and expectations depending 
on the use of these resources will therefore be frustrated. Note that this leaves us 
with the same problem that we faced with the PPP when applied as a retroactive 
strict liability principle. In both cases, people are asked to bear burdens they could 
not have expected being required to bear, which has important moral implications 
for the development of their mid- and long-term life plans. Thus, the same fairness 
concern appears again and affects the BPP.

Admittedly, the force of this objection depends on how long beneficiaries have 
enjoyed these benefits before knowing about their connection to the injustice or 
undeserved harm, because that will determine how many of their life plans rely 
on the use of the benefits and the extent to which they are unexpectedly frustrated. 
With climate change, the benefits that people enjoyed before learning of the harm 
attached to them are huge. Very likely, most of the basic infrastructure of highly 
industrialized countries was developed before people learned about the negative 
effects of climate change. This also explains why the BPP significantly frustrates 
people’s life plans: because long-lasting benefits have also solidified expectations 
about long-held mid-term and future plans.

Defenders of the BPP might object that the frustration of people’s legitimate 
expectations is not as worrisome as the previous argument suggests and even that it 
is not necessarily unfair to frustrate their expectations. Perhaps these expectations 
should not be so strongly protected. Hence, the fact that beneficiaries are burdened 
should not be a reason to refrain from making them bear the costs associated with 
addressing climate change. The BPP’s defenders might argue that if we share the 
concern, as we should, that those negatively affected by climate change should not 
bear the associated burdens, someone else should. In this sense, being burdened is 
simply the consequence of having to deal with certain justice claims. These burdens 
might be justified, for instance, because they help in minimizing injustices. This 
is what Alexandra Couto has called the minimizing injustice argument in support 
of the BPP (2018, 2179). One might even argue analogously that wealthy people 
will also be burdened when new taxes are imposed on them to tackle unjust dis-
tribution in a society. But the burdens created by taxing wealthy people might not 
trigger fairness concerns when we weigh these burdens against other distributive 
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justice considerations, such as that arising from the regrettable situation of victims 
of injustice or undeserved harm.

Against this objection, we should note that my argument does not even need 
to rely on the idea that frustrating people’s legitimate expectations is worrisome, 
unfair, or even something we should avoid. Instead, remember that my argument is 
conditional in nature. My point is that if the PPP is affected by the Excusable Igno-
rance Objection and the motivation behind the Excusable Ignorance Objection is 
based on these fairness considerations, then the same fairness considerations apply 
to the BPP in the context of climate change. Hence, my initial argument still holds: 
at least some concerns behind the Excusable Ignorance Objection also affect the 
BPP and to the same extent as the PPP, which undermines moving from the PPP to 
the BPP based on these grounds.

Admittedly, one might believe that frustrating legitimate expectations is not 
unfair under these circumstances and that minimizing the suffering of victims 
should take priority over these considerations. However, in the absence of fur-
ther explanations, this minimizing injustice argument cannot on its own provide 
specific support only to the BPP. If what matters is to avoid a situation in which 
the victim alone bears the burdens, other principles could also be said to achieve 
this (Couto 2018, 2180). These include principles that distribute remedial duties 
according to whom has the highest capacity or just randomly, and even more inter-
estingly, principles of strict liability such as the PPP itself. The point here is not 
only that the minimizing injustice argument cannot provide specific support only 
to the BPP but that such an argument can also provide support to the PPP. Thus, 
again, such an argument cannot provide a reason to support the BPP that cannot be 
equally applied to the PPP.

3.5 � Conclusion

Various climate ethicists have proposed moving from the PPP to the BPP as a rec-
tificatory and backward-looking principle of climate justice based on the Causation 
Objection or the Excusable Ignorance Objection. Implicitly, they have assumed 
that the BPP is not vulnerable to these objections. In this chapter, I have challenged 
that assumption and argued that moving from the PPP to the BPP in response to 
any of these objections might be unjustified because the BPP may be affected by 
the same objections or by the same considerations that give rise to these objections.

First, I have shown that the BPP is subject to the Causation Objection. In a nut-
shell, if the principle requires the benefits from emission-generating activities to be 
used to balance the harm associated with these emissions, in adaptation and L&D 
cases, we need to determine where the harm has occurred or will foreseeably occur. 
That is, we need to discriminate between environmental harmful effects that have 
been caused or will be caused by climate change and those that have not and will 
not be caused by climate change, but just by natural climate variability. According 
to the BPP, beneficiaries should bear the burdens associated with the former but not 
with the later. This requires proving the same level of causation as that involved in 
the Causation Objection.
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Second, I have argued that the Excusable Ignorance Objection might be moti-
vated by fairness considerations arising from the frustration of people’s legitimate 
expectations and the truncation of their mid- and long-term life plans when they 
are required to bear burdens they could not have expected being required to bear. 
I have shown that this concern also appears in the case of the BPP because those 
who would be required to bear the costs of climate change through having benefit-
ted from it have relied on these benefits for a long time. Their life plans and expec-
tations about their future depend on the idea that they will be able to continue to use 
these resources, and these people will be harmed if the resources needed to address 
climate change–related problems are taken away from these people. Hence, if the 
Excusable Ignorance Objection is motivated by these fairness considerations, these 
considerations apply to both the PPP and the BPP. Again, this undermines the move 
from the PPP to the BPP based on these grounds.

Finally, I have argued that even if we believe that the frustration of legitimate expec-
tations and mid- and long-term life plans is not a cause for very serious concern, this 
does not affect my main point, which is conditional in nature. The idea is that if one 
believes that these considerations are relevant, then one should believe they are relevant 
for both principles. But if one believes that they are not that relevant, then they are not 
relevant for either of these principles. Therefore, my main point remains untouched: 
one cannot justify moving from the PPP to the BPP based on this consideration.

Some might wonder where these conclusions lead. Let me lay out some of the 
possible implications of my analysis and thus some of the ways forward. First, if 
both principles face the same problems, then defenders of the BPP might want to 
reconsider their skepticism toward the strict liability form of the PPP. But, second, 
if advocates of the BPP insist on defending the purported superiority of this princi-
ple, they need to reply to these challenges or bring forward other reasons to move 
from the PPP to the BPP that might have not been addressed in this book. In this 
sense, this chapter can be either taken as a light defense of the PPP, showing that 
the challenges it faces do not uniquely apply to this principle, or as agenda-setting 
for defenders of the superiority of the BPP.

Finally, the chapter can also be taken as an agenda-setting for anyone defend-
ing a rectificatory approach to climate justice. Such an approach would need to be 
developed in a way that solves these two objections and perhaps others that might 
appear on the way. In the next chapter, I provide such an account based on the PPP.

Notes
	 1	 Arguably, the BPP has been conceived as a hybrid principle that combines both back-

ward- and forward-looking intuitions (see Section 3.3).
	 2	 Other objections include the nonidentity problem (Kumar 2003; Duus-Otterström 2014) 

and the dead-polluters objection (García-Portela 2019; Francis 2020). Whether and to 
what extent any of these objections constitute reasons to move from the PPP to the BPP 
is not discussed here.

	 3	 Even though we might not be fully sure that certain emissions did or will cause harm, 
it might simply be extremely likely that they did or will do so. For a discussion about 
difference-making of additional emissions, see Kagan (2011) and Broome (2019).
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	 4	 The Causation Objection, as it is described here, is related but independent from 
other causation concerns that might arise in the context of responsibility for climate 
change-related harm. An additional worry might be that it is so far very difficult to 
know whether an agent’s emissions have caused or contributed to cause some specific 
harmful weather events. Unlike in my Causation Objection, the skepticism here is not 
about the connection between emissions generally and local impacts, but rather about 
someone’s emissions and local impacts. Arguably, this can be a challenge for distribut-
ing causal and thus moral responsibility to individual agents. However, this worry might 
less concerning. Arguably, once one can link specific weather events with anthropo-
genic climate change, one could adopt a proportional division of responsibility even if 
proportional causal responsibility cannot be proven (see, for instance, Wündisch 2019; 
Harrington and Otto 2019). Quite obviously, notice that this objection would not apply 
to the BPP because this principle does not distribute responsibility according to emis-
sion, but to benefits. For that reason, I do not engage in this discussion here.

	 5	 If we take 1990 as the cut-off date, historical emissions from 1750 to 1990 represent 
48.6% of overall emissions. If we take 1995, historical emissions represent 55.6% of 
overall emissions. These refer only to CO2 emissions. Earlier emissions, until roughly 
1960, are rough estimates. Data source: Hannah Ritchie and Max Roser, 2017. ‘Causa-
tion objection₂ and Greenhouse Gas Emissions’, Published online at OurWorldInData.
org (https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions). Last revi-
sion: August 2020.

	 6	 Arguably, the PPP could be understood as a principle of fault liability for later emis-
sions. However, this does not affect the conclusions of this chapter. If the Excusable 
Ignorance Objection does not apply and the PPP works as a principle of fault liability, 
this also undermines moving from the PPP to the BPP, but I do not discuss this issue 
further here.

	 7	 Those who believe that engaging in emissions-generating activities cannot be described 
as an injustice because of the Excusable Ignorance Objection focus on ‘undeserved 
harms’ (see Meyer and Roser 2010; Meyer 2013; Caney 2006). But others believe that 
regardless of the Excusable Ignorance Objection, these activities could constitute an 
‘objective injustice’ (Duus-Otterström 2014) if considered from a time-neutral perspec-
tive (Bell 2011; Thompson 2017). The conclusions I  present here are valid for both 
understandings of the principle.

	 8	 The version of the principle I present here combines both the ‘unjust enrichment BPP’ 
and the ‘wrongful enrichment BPP’ (Page 2012; Heyd 2017), both of which have been 
discussed in the literature. The first does not require that perpetrators are culpable, 
whereas the second requires that the actions triggering the original injustice or unde-
served harm were committed under culpable conditions. Arguably, a ‘wrongful enrich-
ment BPP’ could be applied in circumstances when emissions-generating activities can 
no longer be considered innocent. But only the ‘unjust enrichment BPP’ can account 
for historical emissions. I here propose a formulation that includes both possibilities 
because this constitutes a broader climate justice principle that covers both historical 
emissions and later possibly culpable emissions.

	 9	 Emphasis mine.
	10	 This does not mean that the BPP can also be partly understood as being beneficiary 

centered. I argue that for the principle to work as a genuine climate justice principle, it 
needs to at least also be victim centered in these ways, for the reasons provided in the 
main text.

	11	 Emphasis mine.
	12	 Two things are worth noting. First, the Excusable Ignorance Objection has been empha-

sized more than the Causation Objection. However, the Causation Objection has been 
mentioned by Gosseries (2004, 54), Baatz (2013, 95–97, 2016), Heyd (2017, 27), and 
Walliman-Helmer et  al. (2018, 45–46 fn.3) as an objection against the PPP but not 

https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions
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against the BPP. Second, the principles of modified strict liability (Caney 2010) and 
limited liability (Bell 2011) also include this move. These principles involve applying 
the PPP to identify the duty bearers but limiting the extension of their duties only to the 
benefits acquired through their emissions (Heyward forthcoming). This principle can be 
read as a version of the BPP that only applies when the beneficiaries are also involved in 
the harmful action. Here, I understand Caney’s and Bell’s positions as being affected by 
my argument because they move from the PPP to the BPP when determining the exten-
sion of duties.

	13	 Emphasis mine.
	14	 Ibid.
	15	 Admittedly, the objection might be grounded in considerations other than fairness. Here, 

I only show that there is a plausible interpretation of the Excusable Ignorance Objection 
based on fairness considerations and that these also apply to the BPP. This is enough 
to undermine the move from the PPP to the BPP, at least to some extent. If the Excus-
able Ignorance Objection were grounded in other kind of considerations, they might or 
might not apply to the BPP. However, to my knowledge no one has provided a deeper 
explanation of the Excusable Ignorance Objection in other terms, and exploring such 
an alternative explanation here is not possible due to space constraints. In any case, this 
should not be a major problem if results are read in a conditional way. My point here is 
that if the Excusable Ignorance Objection is based on fairness considerations of the sort 
advanced here, then they also apply to the BPP.

	16	 Other terms such as strict ‘legal’ and ‘moral’ liability are frequently used to express the 
same distinction (Wündisch 2017).

	17	 Examples of regulatory frameworks of environmental and toxic pollution include the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
in the United States and the 2004 Environmental Liability Directive in Europe. For an 
analysis of how legal systems deal with strict liability for environmental pollution and 
the possibility of applying these strict liability principles to the case of climate change, 
see Farber (2017).
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Calls for climate justice based on a direct principle of historical responsibility are 
ubiquitous. The words of climate activist Vanessa Nakate for the platform Make 
Polluters Pay in May 2022 exemplify the spirit of these calls:

Those who are at the front lines are the least responsible for the climate cri-
sis. I do believe in the Polluter Pays Principle (PPP). Fossil fuel companies 
and the biggest polluting countries have the responsibility to provide com-
pensation for loss and damage. . . . The Global North hasn’t done anything 
about loss and damage because it has refused to accept responsibility for the 
climate crisis. They don’t want to pay the bill.1

Her words resonate with the feeling of many people in the Global South who suffer 
the consequences of the historical accumulation of emissions, most of which they 
are not responsible for. The task of this chapter is to provide a justification for the 
PPP that can preserve its intuitive force as a normative principle for climate justice 
for loss and damage.

Importantly, this chapter provides a justification for the PPP that can circum-
vent traditional objections pressed against this principle, based on the knowledge 
and alternative possibilities conditions of moral responsibility. Respectively, those 
objections include the Excusable Ignorance Objection, introduced in Chapter 3, 
and the Path Dependencies Objection, which I will introduce in this chapter. I will 
leave the explanation for the Causation Objection to Chapter 5, where we delve 
into how the recent developments in attribution science can contribute to building 
a rectificatory approach of climate justice for loss and damage.

The justification for the PPP is provided by what I call the Continuity Account. 
In a nutshell, the Continuity Account claims that polluters should bear the duties 
of addressing loss and damage because those duties stem from a previously unsat-
isfied duty of not infringing human rights. In this chapter, I also explain how the 
account can solve some objections against the PPP and explain how the Continu-
ity Account improves existing accounts to distribute climate change-related duties 
based on a direct principle of historical responsibility.

4	 Reasons awaiting satisfaction
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4.1 � The continuity thesis and the continuity account

The Continuity Account that I develop in this book is based on what John Gard-
ner called the continuity thesis. In a nutshell, this thesis affirms that the grounds 
for rectificatory justice are the rational remainders of previous unsatisfied moral 
duties. Admittedly, this thick description requires some unpacking. John Gardner 
introduced his continuity thesis with the following example:

I promise to take my children to the beach today, but an emergency inter-
venes, and I  renege on the deal. Let’s say I  was amply justified in doing 
so. One of my students, let’s say, was in some kind of serious and urgent 
trouble from which I only could extricate him, and only by devoting most 
of the day to it. In spite of this ample justification for letting the children 
down today I am now bound, without having to make a further promise, to 
take them to the beach at the next suitable opportunity (if there is one). .  . 
Clearly there is some sense in which my broken promise continues to exert a 
hold over me after I break it, a sense in which it continues to shape what I am 
bound to do . . . There is an element of continuity here, something that carries 
through from my original obligation to my obligation now.

(Gardner 2011, italics are mine).

The point of the continuity thesis is that there is an element of continuity between 
the initial obligation (e.g., taking my children to the beach) and a newly arising 
duty (e.g., the duty of taking my children to the beach at the earliest date possi-
ble). This element of continuity is constituted by the reasons supporting the actions 
related to the initial obligation.

The continuity thesis is grounded in the evaluative nature of reasons and the 
nature of rational agency. Gardner follows Raz in holding that ‘reasons for action 
are . . . evaluative facts, that is, facts consisting in the possession of an evaluative 
property’ (Raz 2003). If someone has a reason to do something, one is compelled 
to do what one has a reason to do. These ‘evaluative properties’, Raz claims, are 
not cancelled out by the contingent situations that may lead to us not conforming 
to those reasons. Gardner’s continuity thesis affirms that the reason one had to 
perform a certain action (e.g., taking the children to the beach) keeps exerting its 
pull after having been left unsatisfied. This creates a secondary duty, which is the 
obligation of compensating the negative effects of not having complied with the 
initial obligation. Those reasons continue, in a way, obliging the agent and now 
ground compensatory claim (Gardner 2018)

Let us go back to the promise to take my children to the beach. Because someone 
promised to take their children to the beach, their children have a claim on them to 
take them to the beach, and they have an obligation to take them to the beach. There 
may have various reasons to comply with this obligation. For instance, one of them is 
to avoid their disappointment. Since I did not take my children to the beach, they are 
disappointed. Indeed, one cannot avoid disappointing them anymore. But that does 
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not mean that, having already not complied with that reason, there is nothing one 
should do. Although one cannot fulfill the promise of taking them to the beach yes-
terday, one can still do something related to that unfulfilled duty. Not disappointing 
them was a reason to take them yesterday to the beach and that reason is still await-
ing satisfaction today when there is a new opportunity to take them to the beach.

But there are other secondary duties that might emerge from the first one, that 
is, other ways in which one can conform to the reason not to disappoint them. For 
instance, imagine that they were not as excited about going to beach as one thought 
so that they do not want to go to the beach today, nor in the upcoming days or the 
foreseeable future. However, they might still be disappointed about their parent 
having broken their promise, and thus one might well have an obligation to apolo-
gize and offer to them doing other kind of activity that they might consider fun. 
Or imagine that they did something even better on that day and now just want to 
stay at home reading a book. Still, the disappointment they might have suffered 
when knowing that they would not be taken to the beach as they were promised is 
a reason for their parent to offer to take them to the beach if they still want to do 
so. If they do not want, they can ‘release’ the duty-bearer from that obligation by 
just declining the offer.

To close this explanation, we should be aware of the stringency of compensa-
tory duties of this sort. Conformity to unsatisfied reasons, both Gardner and Raz 
admit, does not constitute a conclusive reason to satisfy them. Satisfying those rea-
sons might clash with other independent and alternative reasons for action. Those 
independent and alternative reasons might have more weight than the weight of the 
previously unsatisfied reasons. In other words, previously unsatisfied reasons only 
provide an other-things-being-equal duty to conform to them. Admittedly, other 
reasons might be stronger or more stringent, thereby outweighing the previous 
ones. However, even in those circumstances, previously unsatisfied reasons and 
the duty to comply with them do not disappear in thin air. They keep exerting their 
pull, awaiting for satisfaction at the third, fourth, fifth, etc., best course of action. 
Thus, the actual rectification of those initial actions depends on the type of moral 
reasons for actions in place at each time of acting.

The Continuity Account for rectificatory climate justice emerges from the conti-
nuity thesis thusly described and justifies the application of a direct principle of his-
torical responsibility, such as the PPP. In order to develop the Continuity Account, 
we need to come back to the discussion on capabilities and human rights. Recall 
that I have characterized human rights as specifying ‘minimum moral thresholds 
to which all individuals are entitled, simply in virtue of their humanity, and which 
override all other moral values’. (Caney 2009, 165). As we know well by now, cli-
mate change has and will have important negative effects on people’s lives. Among 
other effects, climate change causes severe flooding, intense heatwaves, food inse-
curity, droughts and increased exposure to vector-borne diseases. Arguably, those 
events affect many of people’s human rights. Following this approach, that people 
have human rights and that they can be infringed due to climate change constitute 
moral reasons to avoid engaging in emission-generating activities that ultimately 
cause and contribute to climate change.
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The role of the continuity thesis might be then clear. Loss and damage occur when 
polluters engage in emission-generating activities thereby causing life disruptions 
that push people below a sufficient level of certain capabilities and the infringe-
ment of their human rights. The same moral reasons supporting the avoidance of 
emission-generating activities keep exerting their hold after they have been left unsat-
isfied, thereby causing loss and damage. Those unsatisfied moral reasons now ground 
L&D duties for those who left them unsatisfied by engaging in emission-generating 
activities, namely, polluters. Thus, polluters have L&D duties because they left 
unsatisfied the moral reasons speaking against engaging in climate change–inducing 
activities. Respect for human rights constitute the element of continuity between the 
first duties (duties to avoid emission-generating activities) and the secondary and 
newly arising duties (L&D duties). This is what I call the Continuity Account, which 
supports the PPP for the distribution of L&D duties. In a nutshell, polluting nations 
should now repair infringements of human rights in the form of loss and damage 
because they are the result of them leaving unsatisfied reasons against engaging in 
emission-generating activities, which are the due respect owed to human rights.

As with the continuity thesis, conformity to unsatisfied reasons related to the 
avoidance of human rights infringements does not constitute a conclusive reason 
to rectify past behavior. The duty to provide reparations for human rights infringe-
ments might clash with other independent and weightier reasons for action. For 
instance, rectificatory duties might fall on poor or developing countries, with most 
of their population below sufficiency levels of capabilities, due to their (small) 
contribution to climate change through emission-generating activities. In some 
instances, complying with rectificatory duties of this sort might make agents fall 
below a sufficiency threshold of capabilities, thereby infringing their human rights. 
However, the Continuity Account would prevent the unwelcome conclusion that, 
in such circumstances, those agents must comply with their rectificatory duties.

Recall that my account of rectificatory climate justice operates within a suf-
ficientarian background theory of distributive justice, which sets the limits of 
rectificatory justice demands. Accordingly, claims of rectificatory justice do not 
outweigh sufficientarian distributive justice considerations. This means that those 
obliged to rectify climate injustice should not fall below a threshold of sufficiency 
as a consequence of discharging their rectificatory justice duties. Rectificatory 
duties that fall on those who find themselves already below a sufficiency threshold 
or on those who would fall below a sufficiency threshold if those duties where dis-
charged are therefore outweighted by sufficientarian distributive justice considera-
tions. Indeed, avoiding that people fall under the poverty line or not undermining 
their scare development possibilities are weightier reasons than reasons associated 
with compensatory duties. For those reasons, my account would most likely select 
only industrialized high polluting countries as bearers of rectificatory duties. Fur-
ther, we should not overstate the scale of this objection. Although it is true that poor 
and developing countries have contributed to climate change, they would also be 
receiving reparations from an L&D mechanism for the negative effects of climate 
change. Even if there were assigned reparation duties, in the end, they might not 
experience any net losses as contributors to such a mechanism.
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Finally, one might think that the analogy involving the parent-children rela-
tion is not helpful for explaining the duties of a nation and thus cannot support 
an argument in favor of the PPP based on the continuity thesis. The example of a 
parent and their children might be too different from the one of polluting nations 
and victims of loss and damage for the analogy to hold water. One might claim 
that the first relationship is between two people who share a special relationship, 
a parent-child relationship, which includes love, care, and responsibility. In con-
trast, the second relationship is the relationship between a political entity, namely, a 
nation and individual people. For instance, in this relationship, people do not have 
the special kind of link existing between parents and children. This difference in 
relationships, one might argue, comes with a difference in duties.

It is undeniable that parent-children relationships are different from relation-
ships between nations and individual people. However, in the example above, the 
love and care characterizing the parent-children relationship is not what generates 
rectificatory duties, even if such a relationship could increase the extend of rectifi-
catory duties or intensify the sense of urgency in complying with them. Rectifica-
tory duties are generated by the breach of the duty to abide to one’s promises and 
thus the analogy does not need to rely on the special kind of relationship between 
the parent and the child. Any example that would involve the breaking of a promise 
would have similar consequences in terms of resulting in rectificatory duties for 
those who fail to abide to their promises. Of course, the nature of the rectificatory 
duties may vary depending on the situation at stake.

One might further object that the disanalogy problems remain, since there is 
also an important difference concerning the kind of duties involved in each of those 
cases. The example of the beach above involves duties that stem from a particular 
voluntary act, namely, the act of promising. When promising to the children taking 
them to the beach, the parent voluntarily bounds themselves to having a rectifica-
tory duty in case they fail to comply with their promise. In contrast, in the case of 
climate change, one might argue, there is no voluntary act undertaken by polluting 
nations that would bound them to the rectification of loss and damage arising from 
climate change.

Admittedly, the examples differ in terms of how duty-bearers acquire their 
respective initial duty. Whereas the duty of keeping one promises is acquired 
through a voluntary action involving making a promise, the duty to respect human 
rights does not need to involve a voluntary adscription to human rights. The mere 
existence of human rights is enough for others (including polluting nations) to have 
the duty to respect individual’s human rights and thus avoid their infringements. It 
is in the very nature of human rights that this kind of voluntary act does not need 
to be performed for the respective duties to remain applicable. However, there 
is no reason for this difference to influence the rectificatory duties following the 
breach of the respective duty. As the continuity thesis points out, the relevant fact 
for the existence of rectificatory duties is that certain moral reasons attached to our 
duties have been left unsatisfied when acting in certain ways. Rectificatory duties 
are there to make up for the failure to satisfy those reasons. Thus, the nature of the 
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initial duties is irrelevant for generating rectificatory duties of the sort discussed 
in this chapter.

4.2 � The continuity account and some objections against the 
polluter pays principle

In the previous chapter, I  introduced two main objections against rectificatory 
accounts: the Causation Objection and the Excusable Ignorance Objection. I will 
leave the discussion on the application of the Causation Objection for Chapter 5. 
Instead, I will focus on the Excusable Ignorance Objection and a third objection that 
might affect the application of the PPP, namely, the Path Dependencies Objection.

Remember the Excusable Ignorance Objection. The Excusable Ignorance Objec-
tion states that no one should be held accountable for the effects of their actions if 
these were unknown and could not reasonably have been foreseen. Roughly 50% of 
total emissions have been emitted under conditions of excusable ignorance. Before 
around 1990, with the publication of the First IPCC Report, there was not enough 
consensus in the scientific community about the adverse effects of GHG emissions 
on the climate system. Thus, people and governments could not have reasonably 
known about the adverse effects of their emission-generating activities. Arguably, 
non-negligent ignorance undermines attributions of moral responsibility and, thus, 
complicates justice claims related to the adverse effects of historical emissions.

Note that the Excusable Ignorance Objection relies on the knowledge condition 
of moral responsibility. That is, the objection relies on the idea that for someone 
to be morally responsible for something, they need to have had the opportunity to 
know about the possible negative consequences of their actions. Yet, this is com-
monly assumed that moral responsibility also requires alternative possibilities: 
the possibility to act differently than one did (Eshleman 2016). The attribution of 
moral responsibility to polluters might get complicated also on this front. As we 
know, early developments of a socioeconomic system condition future pathways. 
They create technological inertia, institutional designs, and behavioral habits that 
tend to remain in place for long periods of time because switching to a new sys-
tem would be too disruptive and expensive (Seto et al. 2016). These mechanisms 
hinder rapid socioeconomic changes. In that sense, early developments of fossil 
fuel-based economies created mechanism of carbon lock-in that extended over 
decades and nudged polluters to continue emitting at very high levels even after 
knowing about the negative effects of climate change. For that reason, one might 
argue that high polluting countries cannot be considered morally responsible also 
for many after-1990 emissions because they did not have a real opportunity to 
rely on alternative energy sources. Before being considered culpable for the effects 
of climate change, polluters should be given a ‘grace period’ to adapt to the new 
information about climate change and initiate the transition until reaching zero 
emissions. Until when this grace period can be extended might be a contentious 
issue. But it is to some extent undeniable that it must be conceded, based on this 
moral responsibility rationale. Call this objection the Path Dependency Objection. 
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Thus, The Path Dependencies Objection might constitute another reason to reject 
the application of the PPP.2

The Path Dependencies Objection extends the period for which agents cannot 
be considered morally responsible for their emissions, thereby challenging the 
application of the PPP even further. Even if at some point the challenges faced by 
the PPP will lose strength because they apply to a small set of the overall emissions 
causing climate change, they are still relevant for an important part of the emis-
sions. Consider that, first, ‘excused’ emissions based on justified ignorance are still 
half of the existing overall emissions and, second, changing our socio-economic 
systems cannot happen in just a couple of decades, for the structural limitations 
mentioned earlier. For that reason, the application of the PPP for most emissions 
remains critically challenged (and will be so at least for the near future) by the 
Excusable Ignorance Objection and the Path Dependencies Objection.

How can the Continuity Account solve these objections? At first glance, it 
seems that, although moral reasons concerning the protection of people’s human 
rights were left unsatisfied, for long, polluters were not aware of having relevant 
moral reasons not to engage in emission-generating activities. Hence, the Excus-
able Ignorance Objection seems to still hold against the PPP. However, against 
this, note that my argument based on the continuity thesis applies regardless 
of whether polluters were aware of the negative consequences of their actions, 
and particularly so in the case of human rights infringements. Recall the first 
feature attributed to human rights: human rights are grounded in each person’s 
humanity. Human beings have certain rights because they have certain relevant 
properties. As said, one could invoke different set of morally relevant charac-
teristics that human possess and make them worth of having those rights. But 
regardless of what those exact characteristics are, the idea is that people have 
these rights because they have these characteristics. Since reasons to respect 
those rights stem from people having those morally relevant properties, reasons 
not to infringe their human rights exist as long as people have those character-
istics and even in the absence of knowledge concerning the harmful effects of 
certain actions. Thus, reasons not to infringe human rights were left unsatis-
fied, even though people could not know about the negative consequences of 
their emission-generating activities on people’s human rights. Those reasons still 
exert their pull after relevant and reliable knowledge about the effects of climate 
change becomes available.

Even less contentious should be the circumvention of the Path Dependencies 
Objection. As I have argued, respect for human rights constitutes a reason not to 
contribute to the negative effects of climate change and, therefore, a reason to 
avoid or give up emission-generating activities as much as possible. In circum-
stances where emitters cannot avoid engaging in emission-generating activities due 
to carbon lock-in, the moral reasons against emission-generating activities keep 
exerting their pull. Those reasons await satisfaction even when they are tempo-
rarily overridden by reasons to continue emitting or to transition slowly toward 
low-carbon societies. Ideally, one would satisfy them before the materialization of 
their possible adverse effects (e.g., by offsetting emissions somewhere else). But 
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when the adverse effects of climate change materialize, satisfying those moral rea-
sons requires repairing their negative effects. Before moving on, let me address one 
last concern straightforwardly. Some might think that, if the Continuity Account is 
dependent on polluters not having enough knowledge and alternative paths avail-
able to them, we will eventually not need this Continuity Account any more. At the 
end of the day, there are already some emissions for which polluters are culpable, 
even if those might not be many. Emissions that were released in the past few years, 
or in the past few months, might already count as ‘culpable emissions’, given the 
existing knowledge about climate change and the alternative socioeconomics paths 
polluters could have initiated if they really wanted. It is only a matter of time 
that we can make polluters responsible for their emissions by following a classical 
understanding of the PPP, which rests on culpable action (Baatz 2013). Even though 
I would simpatize with a view that rests on culpability for emissions from a certain 
time onwards, I believe the Continuity Account still has a lot to offer in comparison 
with a culpability-based approach. For the Continuity Account does not contribute 
to the blame-game that generates so much rejection among many actors. The Con-
tinuity Account is not grounded in culpability and blame, this last one understood 
as a negative reactive attitude towards those who engage in emissions-generating 
activities. The Continuity Account is merely meant to attribute responsibility for 
action based on past involvement in emissions generating activities, but without 
involving any kind of negative reactive attitudes towards those who participated in 
them. Even if their action was perfectly justified at that time, they now have a new 
possibility to act according to the reasons speaking against their past actions. In 
short, the Continuity Account is focused on responsiveness to reasons rather than 
on culpability and blame. Thus, the Continuity Account has a lot to offer to justify 
the general application of the PPP if one believes that engaging in a blame-game is 
not a promising avenue for climate action.

4.3 � Alternative accounts

I am not the first author trying to justify the intuitive appeal of a direct principle of 
historical responsibility. Other philosophers and political theorists before me have 
provided alternative explanations to the duty of polluting nations to bear the bur-
dens associated with climate change. In this section, I would like to acknowledge 
their efforts by providing a brief explanation of their accounts. However, I argue 
that the Continuity Account is better suited to provide the grounds for rectificatory 
climate justice.

4.3.1 � Strict liability

At the beginning of climate ethics debates, various scholars justified the attribution 
of reparative duties for otherwise blameless emissions based on the concept of strict 
liability (Shue 1999; Neumayer 2000; Gardiner 2011). Recall from Chapter 3 that a 
principle of strict liability distributes responsibility for harmful actions regardless 
of fault. The simple fact that someone causes certain negative outcomes makes this 
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person have the obligation to repair them. Phrases such as ‘you broke it, you fix 
it’ or ‘clean up your own mess’ capture the intuition behind such a principle (Shue 
1999; Gardiner 2011). Nevertheless, the fact that many scholars have disagreed 
with the fairness of such a principle in the context of climate change suggests 
that this intuition does not find ample support (Schüssler 2011; Moellendorf 2014; 
Wündisch 2020). Hence, we seem to need more than the appeal to those intuitions.

Gardiner has elaborated further into the justification of a strict liability principle, 
such as the PPP. This argument relies on certain consequentialist considerations. 
He believes that a normative system that makes excused ignorants liable for the 
negative effects of their actions would bring overall benefits. Otherwise, he argues, 
we would encourage ‘phenomena such as “turning a blind eye”, self-deception, 
and cultivated ignorance’ (Gardiner and Weisbach 2016, 115). Adopting a general 
system of strict liability would have good overall consequences because it would 
incentivize serious research about the potentially bad consequences of our activities.

However, note that this argument does not support any application of strict lia-
bility. Recall the distinction made in Chapter 3 between prospective and retroac-
tive strict liability. Prospective strict liability is applied when principles of strict 
liability already exist as part of some regulatory scheme or legal system and their 
justification lies in the future-orientated implications of these principles. Remem-
ber the case of a chemical company polluting a river. Strict liability schemes might 
be applied in those cases regardless of whether the company made all reasonable 
efforts to avoid damages and regardless of whether the company had good reasons 
to believe that these would be the results of its action. The existence and appli-
cation of such a scheme are justified by the general beneficial consequences of 
holding companies liable for the harmful effects of their actions when they emit 
potentially harmful substances. As we saw in Chapter 3, it might well be that mak-
ing those who cause harm pay for the adverse effects of their action is the way to 
ensure that they take reasonable steps to avoid harm to happen. Or, in Gardiner’s 
words, it is the best way to avoid that people ‘turn a blind eye’ or ‘cultivate igno-
rance’ regarding the possible negative effects of their actions.

Remember that for the application of strict liability to be justified on these 
grounds, it is necessary that duty-bearers had the opportunity to be aware of the 
existence of a scheme of strict liability. The reason is simple: if these principles are 
to make people maximally careful and discourage reckless conduct, they need to be 
widely known in advance. Thus, people are aware of the costs they might incur by 
engaging in certain activities and can decide whether and how to engage in these 
activities. Otherwise, the disincentivizing mechanism will not work. People can 
only be motivated by those incentives if they are on notice of the liability attached 
to the activity (Moellendorf 2014, 168).

However, note that Gardiner wants to use his justification of strict liability 
(i.e., that the application of strict liability would avoid turning a blind eye) for 
the application of such a principle, at least partly, to historical emissions, when no 
strict liability scheme was in place and people were not made aware of the bur-
dens they would be required to bear were their actions to trigger negative effects. 
That is, Gardiner is using the justification for prospective strict liability to justify 
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a principle of retrospective strict liability, thereby failing to provide an adequate 
justification. As before, successfully justifying the application of a principle based 
on its disincentivizing consequences requires that those burdened by the principle 
know in advance what burdens they would need to bear.

Gardiner justification works for the establishment of a prospective regulatory 
scheme based on the PPP, whereby future polluters are made to pay for the negative 
effects of their emissions. However, and importantly, it does not work to justify the 
application of the PPP neither for historical emissions nor for emissions that would 
occur until such a regulatory scheme would be in place. Since reparation claims 
aim at tacking polluting actions that occurred in the past, we still need an argu-
ment to support a justification for holding agents retrospectively accountable for 
the negative effects of their emissions. My Continuity Account can do this work. 
This account explains that someone has a duty to satisfy previously unsatisfied 
moral reasons for acting in certain ways. In the case of loss and damage, those 
moral reasons referred to the duty to avoid contributions to climate change in the 
form of emission-generating activities because of their emissions on human rights 
infringements. When agents leave those reasons unsatisfied, they have the duty to 
satisfy them at the next possible occasion, in this case by providing reparations for 
loss and damage. My account does not preclude that a system of strict liability is 
also implemented for forward-looking reasons, having to do with preventing the 
kind of attitudes Gardiner’s account aims to prevent, namely, that agents turn a 
blind eye on certain risks their action may cause. However, the account provides 
the groundwork for justifying retrospective strict liability principle, such as the one 
required to justify the application of the PPP.

4.3.2 � Counterfactual liability

An alternative account, prominently proposed by Daniel Butt, relies on the notion 
of counterfactual liability (Butt 2017). Counterfactual liability applies to actions for 
which agents would not be held liable if it weren’t for the belief that the absence 
of exculpatory circumstances would not have changed their behavior. Thus, for 
counterfactual liability various conditions need to be met. First, liable agents must 
have caused certain negative effects. Second, the situation involves certain factors 
that, under normal circumstances, would exempt them from liability. But, third, 
there are good reasons to believe that, in the absence of those exculpatory factors, 
those agents would have undertaken those actions anyway. Under those conditions, 
agents can be made ‘counterfactually liable’ for the negative effects of their actions.

When applied to historical emissions, the full argument based on counterfactual 
liability affirms that polluters are counterfactual liable for the negative effects of 
climate change (first condition) even in the presence of excusably ignorant factors 
and path dependencies (second condition) because, even if they had known about 
the negative effects of their emissions, and even if they could have transited faster 
to low-carbon societies, they would have not done so (third condition). There-
fore, polluters should be held counterfactual liable for their emission-generating 
activities.
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Butt presents his counterfactual liability argument as a response to the excus-
able ignorance objection. His argument has an empirical dimension and a norma-
tive dimension. His empirical claim is that had historical emitters known about the 
negative consequences of GHG emissions before 1990, they would have relied on 
emission-generating activities in the way they did anyway.

This claim is based on two facts: the general behavior of industrialized countries 
toward other nations and their post-1990 emitting patterns. First, according to Butt, 
the history of the relations between industrial powers and people living in devel-
oping countries is full of disregard and mistreatment, including the period when 
GHGs emissions started to grow exponentially. ‘The dominant mode of foreign 
policy for much of the period in question was imperial and/or colonial: many less 
developed countries were subject to grievous wrongdoing at the hands of Western 
countries eager to fuel their industrial growth’ (Butt 2017, 67). His argument is 
that if industrial powers were willing to subjugate people out of sheer economic 
self-interest, they would have been willing to engage in climate change–inducing 
activities from which they could make economic profit, regardless of whether that 
had negative impacts on others. That is, knowledge about the negative effects of 
climate change would not have prevented them from engaging in high polluting 
activities. We can summarize this argument by invoking the distinction between act-
ing while ignorant and acting from ignorance (Aristotle 2004; Zimmerman 1997). 
Although historical emitters might have acted while ignoring the negative effects 
of their emission-generating activities, they did not act from that ignorance. That is, 
their ignorance is not the explanatory fact for why they acted in the way they did.

Second, this argument is reinforced by evidence on how industrial powers acted 
after knowing about the negative effects of their emissions. As Butt argues, indus-
trial powers did not change their polluting behavior over a long period of time after 
the publication of the First IPCC report in 1990. Although one could argue that 
this might be because of the previously mentioned path dependencies and carbon 
lock-in mechanisms, it is also true that their lack for climate action had lasted long 
after they got to know about the negative effects of climate change and their timid 
changes cannot be explained only by that inertia. One could argue that at some 
point, at least, industrial powers should have acted more promptly than they did, 
which shows their lack of willingness to take seriously the suffering of those nega-
tively affected by climate change. From these empirical considerations, Butt draws 
the conclusion that:

[W]hen we look . . . at the (general) moral character of historic communi-
ties along with the evidence of how these communities reacted when they 
became aware of the effects of their actions . . . it is, to the very least, very 
hard to make a good faith argument that things would have been different had 
scientific knowledge been more advanced at an earlier date.

(Butt 2017, 69)

Butt’s argument based on counterfactual liability affirms that polluters are coun-
terfactual liable for the negative effects of climate change because, even if they 
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had known about the negative effects of their emissions, they would have not done 
so. This counterfactual account does rely on attributions of moral responsibility, 
blameworthiness, and culpability. Instead, that negative appraisal only grounds a 
normative argument assigning remedial responsibility. Here, ‘remedial responsi-
bility’ refers to the duty of repairing the negative effects of climate change. ‘The 
point of considering the moral character of the action is to determine not moral but 
remedial responsibility’ (Butt 2017, 70).

Note that Butt’s counterfactual liability account could be likewise applied to 
cases where the exculpatory circumstances are not based on excusable ignorance 
but on path dependencies. Similarly, two empirical facts could support the attri-
bution of counterfactual liability: the general behavior of industrialized coun-
tries toward other nations and their general emitting patterns. The behavior of 
industrialized nations toward other nations shows the general disrespected that 
has characterized their historical conduct. Further, even if those countries were 
trapped in some path dependencies and lock-in mechanisms, the world witnessed 
an increase in industrialized countries overall emissions for many years after 
some actions started to be taken. These increases can be hardly explained only by 
initial inertia (Shue 1999; Gardiner 2011). Even though that tendency has been 
somewhat reversed, the development and technological capacity of industrialized 
countries would provide a reason enough to believe that they could have done 
much more to revert or slow down the growing tendency of emissions rates at 
an earlier stage. Hence, one might conclude, following Butt’s counterfactual rea-
soning, that even if polluters could have transited earlier to low-carbon societies 
(thereby not being affected by path dependencies), they would have not done so 
at the required speed.

Summarizing, the full argument based on counterfactual liability affirms that 
polluters are counterfactual liable for the negative effects of climate change 
because, even if they had known about the negative effects of their emissions, and 
even if they could have transited faster to low-carbon societies, they would have 
not done so. This counterfactual account does rely on attributions of moral respon-
sibility, blameworthiness, and culpability.

The account based on counterfactual liability account is not free from objec-
tions. First, Butt’s quasi-empirical remarks are contested. The behavior of histori-
cal emissions in certain regards (i.e., concerning colonial actions) does not show 
straightforwardly how they would have acted in other regards (i.e., concerning 
emission-generating activities) had they had the relevant knowledge about climate 
change. Arguably, there are relevant differences between colonial actions and cli-
mate change–inducing activities that cast some doubt on this claim. For instance, 
whereas colonial actions only negatively affected people living in the colonies 
(and not even everyone living in the colonies), the negative effects of excessive 
emissions can also affect those engaging in those activities (i.e., high emitters). 
Although one might argue that emissions levels could be limited not to affect 
highly industrialized countries in the Global North, the negative effects of climate 
change are not that easy to foresee. Since they can be potentially very dangerous, 
it is doubtful whether industrial powers would have nonetheless engaged in those 
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activities had the known about their potentially dangerous effects. Furthermore, 
their post-1990 behavior could have different explanations other than their predis-
position to disregard others. Industrial powers might have continued emitting, even 
at higher levels, because the path dependencies and lock-in mechanism developed 
due to their long-term reliance on fossil fuel–related infrastructures and related 
investments. Therefore, it is difficult to draw firm conclusions about how historical 
emitters would have acted.

More importantly, there are some procedural justice worries with counterfac-
tual liability. One might argue that these kinds of arguments contravene procedural 
justice because they made judgments based on what people would have done, 
rather than for what they actually did (Caney 2010). Arguably, this is procedur-
ally unjust since people should be judged for what they do and not for what they 
would have done had the circumstances been different, and especially so given the 
aforementioned difficulties in drawing firm conclusions from the empirical facts 
presented earlier.

In contrast, the Continuity Account does not fall into these problems. First, 
this account does not rely on contested hypothesis about how the world would 
have been if industrialized countries had had more knowledge about their climate 
change inducing actions. Also, it does not judge them for what they would have 
done in a different counterfactual situation. Even if it would be true that historical 
emitters would have anyway acted in the ways they did had they known all the rel-
evant facts, their emission-generating activities contributed to cause human rights 
infringements. That fact alone constituted a moral reason not to act in the way they 
did and that provides a secondary reason to act in ways that satisfy those reasons, 
now by repairing the negative effects of climate change. In other words, their con-
tribution to human rights infringements alone grounds a duty to rectify the effects 
of not having satisfied reasons against contributing to human rights infringements 
in the first place. Moreover, this conclusion should not trigger procedural justice 
concerns since the duty-bearers are not judged for things they did not do, but only 
for things they did, namely, contributing to human rights infringements.

4.3.3 � Outcome responsibility

The latest account relies on the concept of outcome responsibility. Outcome 
responsibility is a non-fault-based notion of responsibility associated with actions 
undertaken under conditions of known unknown risks, that is, when we act know-
ing that there are certain risks that we are not fully knowledgeable of. Alexa 
Zellentin has relied on the notion of outcome responsibility to the defend the 
application of the PPP to responsibilities associated with the negative effects of 
climate change.3

Zellentin argues that, when we act, we either know that our actions fall under 
our secure sphere of competence, or we do not know that our actions fall under our 
secure sphere of competence. For the first kind of actions, we know their likely 
results, as well as that we can undertake them carefully enough without causing 
negative outcomes. For the second kind of actions, we don’t know the potential 
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results. That is, we know that we do not have the relevant competence to know all 
the relevant facts concerning the possible negative results and we are aware that, 
precisely because of our incompetence, negative outcomes could occur. In such a 
situation, Zellentin argues, if we act, we make an ‘implicit bet’: while being aware 
that we might be undertaking risky actions, we bet that our action would not result 
in negative outcomes. Making that implicit bet is what makes us outcome respon-
sible if the potentially negative effects of our actions were to materialize. But this 
also has a normative dimension since in those circumstances, one should accept 
bearing the eventual burdens associated with possible bad outcomes. In Zellentin’s 
words: ‘my taking the bet involves acknowledging the decision to act and thus 
acknowledging that there is a normatively significant link between me and the con-
sequences of my acts that might generate rectificatory duties toward those whose 
rights I accidentally infringe’ (Zellentin 2015, 264).

Zellentin applies this notion to the context of historical emissions. She argues 
that historical emitters are outcome-responsible for pre-1990 emissions because 
they were (or should have been) aware that the potential risks of their polluting 
activities were not fully understood. At the end of the 19th century, scientists had 
already pointed out that greenhouse gases may not be overall beneficial and that 
industrialization had consequences on a level and to an extent that was yet to be 
explored (Arrhenius 1896). Moreover, around that time, novelists such as Charles 
Dickens reflected their concerns about the impact of large-scale industrialization 
on the environment (Dickens 1854/2004). Thus, they knew or at least should have 
known that their emissions could have negative consequences that they did not 
fully understand. Since they decided to carry on with their activities, they should 
now bear the burdens of repairing their negative effects.

However, if outcome responsibility relies on making this kind of implicit bet, 
there is no reason to restrict its application to actions that fall outside of our secure 
sphere of competence. Note that when we act within our secure sphere of compe-
tence, we undertake actions that we are usually competent to undertake with rea-
sonable and sufficient precautions. Here, we also make an implicit bet: We bet that 
our capacities are as good and enough not to cause any accident. But accidents may 
always happen. The only difference is that the likelihood of a negative outcome 
is lower. In fact, Zellentin implicitly recognizes this point in her last contribution 
to the topic (Zellentin 2018). She argues that her notion of outcome responsibility 
also applies to cases where ‘we are in the midst of doing something that we know 
we are usually well able to accomplish, but our capacities fail’ (Zellentin 2018, 11).  
She argues that, in those cases, outcome responsibility also applies because the 
practice of attributing responsibility should rest on ‘an understanding of agency 
that is informed by the knowledge that human beings are fallible beings’ (Zellentin 
2018, 12). This second case also involves an ‘implicit bet’: when we undertake 
actions that fall under our secure sphere of competence, we also bet that we will 
not cause any negative outcome.

Arguably, the notion of outcome responsibility based on making an implicit bet 
could also be applied to answer the Path Dependencies Objection. The reasoning 
could be roughly as follows. When one chooses a pathway (i.e., a socioeconomic 
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pathway based on the use of fossil fuels), one makes an implicit bet: one bets that 
this pathway will be overall successful, in terms of both bringing positive outcomes 
and avoiding major negative outcomes. Following Zellentin’s line of reasoning, in 
those circumstances, one should accept bearing the eventual burdens associated 
with possible bad outcomes. In this case, accepting such burdens involves repair-
ing the negative effects produced by socioeconomic pathways based on the use of 
fossil fuels. Thus, the notion of implicit bet could also be helpful to explain why 
polluters have rectificatory duties toward the victims of loss and damage even if 
they were affected by path dependencies and lock-in mechanisms. Even if one 
could not avoid causing those harms, initiating that pathway involved an implicit 
bet that now creates certain normative obligations.

Initially, the formulation ‘acting outside of the secure sphere of competence’ 
seemed to rely on agents making choices knowing that their knowledge was insuf-
ficient for acting ‘safely’. Thus, this formulation grounds rectificatory duties on 
the undertaking of excessive risks due to the awareness about having insufficient 
information. But Zellentin is careful enough not to take this route. If polluters were 
aware or could have been aware about having insufficient information to act safely, 
then they were not excusably ignorant: they knew or could have known that they 
were not competent to act under the required levels of safety. In this situation, 
instead of engaging in emission-generating activities, they should have researched 
further about the negative effects of their polluting activities. That is, if this were 
her argumentative route, Zellentin’s argument would not show that the Excusa-
ble Ignorance Objection applies (i.e., polluters were excused for their ignorance) 
but nonetheless should be held accountable for the negative effects of their emis-
sions. Instead, her argument would show that the Excusable Ignorance Objection 
does not apply in this context, that is, that polluters should not be excused for 
their ignorance because they knew enough about their ignorance not to engage in 
emission-generating activities without further research.

However, Zellentin’s empirical evidence is too thin for this argumentative strat-
egy to be successful. Arguably, Arrhenius’ experiments suggesting that GHGs might 
not been overall beneficial and the observation of a novelist about polluting activi-
ties being bad for the local environment are not enough to claim that polluters should 
have engaged in more research before continuing with their emission-generating 
activities. At least, most philosophers would disagree with such a claim, given that 
the excusable ignorance period is usually taken to be the publication of the first 
IPCC report in 1990. The difference between those two epistemic landmarks is too 
big to think that unexcused ignorance could start even remotely close to what Zel-
lentin’s argument, under this interpretation, would suggest.

For those reasons, I suspect, Zellentin’s account does not rely on polluter’s epis-
temic state but simply on the fact that they engaged in polluting activities. It is the 
acting, not the epistemic conditions under which one acts, what confers rectifica-
tory duties. Recall that she states that

my taking the bet involves acknowledging the decision to act and thus 
acknowledging that there is a normatively significant link between me and 
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the consequences of my acts that might generate rectificatory duties toward 
those whose rights I accidentally infringe.

(Zellentin 2015, 264)

However, as the attentive reader might have already realized, there is an unex-
plained gap between the decision to act and the generation of rectificatory duties on 
this account. Why should simply acting generate rectificatory duties?

I do not deny that such an explanation could be provided under an outcome 
responsibility account. However, identifying this unexplained gap enables us to see 
the main advantage of my Continuity Account over this alternative account based 
on outcome responsibility. Unlike the outcome responsibility account, the Conti-
nuity Account does provide an explanation for why acting in ways that infringe 
human rights generates rectificatory duties. As we saw, reasons for climate repara-
tions are grounded in the existing duty to satisfy moral reasons based on due respect 
for human rights that are left unsatisfied when one engages in emission-generating 
activities.

4.4 � Conclusion

Calls for climate justice made by climate activists, poor countries, and civil society 
in industrialized countries alike have appeal to the direct historical responsibility 
of polluters to make up for the negative effects of their emissions. However, prin-
ciples of historical responsibility, such as the PPP, have been dismissed by a wide 
range of political representatives of industrialized countries, historical polluting 
industries, philosophers, and political theorists. The task of this chapter has been to 
provide a justification for the PPP as a direct principle of historical responsibility 
that can preserve its intuitive force as a normative principle for climate justice for 
loss and damage.

The justification I provided for the PPP in this chapter is based on the continuity 
thesis, which I named the Continuity Account. This account claims that polluters 
should bear the burdens of addressing loss and damage as a reaction to the previ-
ously unsatisfied moral reasons not to infringe human rights. Due respect for human 
rights grounds the general duty to avoid actions leading to human rights infringe-
ments. Climate change–inducing activities fall below the category of actions that 
ought to be avoided for those reasons. The Continuity Account states, based on the 
continuity thesis, that polluting agents have the duty to rectify the negative effects 
of climate change based on due respect human rights, which constitutes a moral 
reason to avoid engaging in emission-generating activities in the first place. When 
those moral reasons are left unsatisfied, polluters have the obligation to rectify their 
contribution to human rights infringements by providing reparations for loss and 
damage of the sort discussed in Chapter 3.

In this chapter, I have also explained how the Continuity Account can circum-
vent two important objections affecting a direct principle of historical responsibil-
ity, such as the PPP: the Excusable Ignorance Objection and the Path Dependencies 
Objection. In a nutshell, I have argued that due respect for human rights is a duty 
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that depends neither on the epistemic status nor on the alternative actions available 
to those who failed to abide to it. For those reasons, the Continuity Account can 
circumvent those two objections. Even more, the Continuity Account can provide 
a ‘blame-free’ narrative for assigning historical responsibility for climate change.

This chapter also explained how the Continuity Account improves the existing 
accounts supporting a direct principle of historical responsibility. First, unlike the 
prospective justification for a principle of strict liability, the Continuity Account 
can justify the imposition of burdens to address loss and damage for emissions that 
occur before the implementation of a general liability scheme. Second, unlike the 
account based on counterfactual liability, the Continuity Account does not fall into 
procedural justice problems concerning the distribution of burdens based on ques-
tionable assumptions about how duty-bearers had acted in alternative hypothetical 
circumstances. Finally, the Continuity Account fills the explanatory cap left by an 
account based on outcome responsibility by elaborating on why polluters ought to 
rectify climate change–inducing actions that lead to human rights infringements.

Notes
1	 The acronym PPP in the quotation was added. ‘Make Polluters Pay’ is a coalition of 

charitable and campaigning groups and organizations, campaigning for loss and damage 
finance, paid for by polluters. For more information, see: https://makepolluterspay.co.uk/ 
make-polluters-pay. Similar calls have been made by organizations campaigning for cli-
mate justice, such as Oxfam. For more information, see: https://www.oxfam.org.uk/get- 
involved/campaign-with-oxfam/tax-the-biggest-polluters-now/#2e30cf7c-b26b-4c5d-89
06-7c4d069d9718-who-are-the-polluters-that-should-pay.

2	 Note that the BPP is not affected by this objection since beneficiaries, by assumption, 
are not held responsible for their actions. For this reason, I left the discussion of the Path 
Dependencies Objection for this chapter.

3	 Originally, the concept of outcome responsibility was presented by Tony Honoré (1999) 
and developed further by David Miller (Miller 2007). Here, I only discuss the notion of 
outcomes responsibility as presented by Zellentin. I do not address whether this use of 
the concept of outcome responsibility correctly represents that of Honoré and Miller.
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Chapter  3 elaborated on the definition of loss and damage originally provided 
by Page and Heyward. Remember that, for them, loss and damage ought to be 
considered ‘the unjustified disruptions in the lives of individuals and communi-
ties, whether permanent or otherwise, that are attributable to anthropogenic cli-
mate change and which remain after mitigation and adaptation efforts have been 
attempted’ (Page and Heyward 2016, 3, italics mine). Back then, I delved into how 
we should understand those life disruptions and the measures to address them. 
However, I left a missing piece concerning how those life disruptions ought to be 
attributed to climate change for them to count as loss and damage. That is, that 
chapter left unanswered how to identify climate harm. Likewise, I left this problem 
unaddressed in Chapter 4, when leaving aside the Causation Objection. This chap-
ter gets back to this issue and addresses this problem.

Isolating the domain of climate justice for loss and damage requires identify-
ing a connection between environmental loss and damage and emission-generating 
activities. Political philosophers working on climate justice have avoided answer-
ing the questions about how this identification would be possible, sometimes 
because they wrongly thought that their principles of climate justice would not 
require establishing such a connection, or sometimes because they thought that 
other more loose connections would be enough. In Chapter 3, I have already replied 
to the first ones by showing why answering the Causation Objection is relevant to 
preserve the independency of the climate justice domain: in a nutshell, because it 
enables us to differentiate between victims of any other injustice and victims of 
climate change.

This is not to say that we can achieve a perfect identification of the victims of 
climate change. Given the complexity of climate change, we can probably only 
aspire to provide the best available empirical information to establish a connection 
between environmental loss and damage and climate change. Moral and politi-
cal philosophers have not done this work so far probably given the complexities 
involved in understanding climate science and its potential usefulness for political 
purposes. The space of this book is probably not enough for me to develop this task 
to the fullest. However, we need to start somewhere. The next two chapters aim 
to advance this necessary work. In this chapter, I present the two most prominent 
methodologies for attributing weather events to climate change and assess whether 

5	 Climate harm and attribution 
science
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we have reasons to reject one of them for being comparatively more unfair toward 
potential duty bearers, as some critics have implied. I conclude that we do not have 
reasons to reject any of these attribution methods in favor of the other based on 
those reasons. This question is relevant because, if it were not so, we would have a 
reason to prefer one attribution method over the other, when it comes to using these 
attribution methods for climate justice purposes. But I  conclude that we do not 
have reasons to do so. Building on this result, in Chapter 6, I assess which of those 
attribution methods are more purpose for a policy mechanism for loss and damage. 
Although my discussion will not fully settle the matter, it constitutes an important 
step forward to investigating how to use climate science for climate justice for loss 
and damage.

We know that anthropogenic greenhouse gas emissions and other human 
activities are a major forcing of recent climatic changes. But we are less certain 
about the link between particular EWEs and anthropogenic forcing since EWEs 
would occur even in a preindustrial climate (IPCC 2021, AR6, chapter 11, sec-
tions 2.3 and 2.4). However, this link seems to be of particular interest because 
changes in local weather affect societies more directly (Allen 2012; Stott et al. 
2016; Nature Editorial 2018). Particularly, the link between ACC and specific 
EWE is relevant for advancing justice claims related to loss and damage (Thomp-
son and Otto 2015).1

To solve the Causation Objection, and thus link environmental loss and dam-
age with climate change, climate scientists propose different attribution methods 
to establish a link between EWEs and ACC. The first methodology to emerge was 
the probabilistic approach – also known as probabilistic approach, probabilistic 
event attribution or just PEA (Allen 2003; Stott, Stone, and Allen 2004; Stott et al. 
2013; Stott et al. 2016; Otto et al. 2017).2 Later, another group of scientists offered 
an alternative based on conditional attribution (Trenberth, Fasullo, and Shepherd 
2015), which is a specific application of a specific type of storyline approach 
(Shepherd 2016; Shepherd et al. 2018). In line with other publications in the phi-
losophy of science literature, I refer to this approach as the storyline approach.

The choice between the probabilistic and the storyline approach must take into 
consideration the features of each of those approaches. Particularly, this choice 
should assess how their features might affect fairness considerations in the attribu-
tion of responsibilities for climate change loss and damage. In this context, it is rel-
evant to analyze the main worry that probabilistic approach defendants have raised 
against the storyline approach. This worry has been that the storyline approach 
could be overstating the role of ACC in EWEs (Allen 2011; Stott et al. 2013; Stott 
et al. 2016; Stott, Karoly, and Zwiers 2017). In fact, this worry has led to a general 
association of the storyline approach with overstatements of ACC, in contrast to 
the probabilistic approach.

Whether or not an approach overstates the effects of ACC might be relevant in 
different climate policy contexts, but above all in loss and damage and adaptation 
contexts. Those stakeholders who seek to avoid overstating the effects of ACC 
might base their decision-making on the results provided by PEA studies instead 
of studies carried out with the storyline approach. For instance, this categorization 
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might be relevant in liability contexts for loss and damage. If stakeholders seek 
to avoid being partial for or against one of the parties, they might forgo using an 
attribution method that presumably overstates the effects of ACC because such a 
method might be partial against the putative liable parties. These might constitute 
reasons to prefer an alternative approach, that is, the probabilistic approach, that 
presumably would not overstate the effects of ACC.3

Hence, the association between the use of the storyline approach and overstate-
ments of ACC and how this association affects the choice between different attri-
bution methods deserve further clarification and investigation if attribution science 
is going to be able to establish a connection between EWEs and ACC that solves 
the Causation Objection.

In this chapter, I explore a variety of research questions related to this issue. 
First, whether the storyline approach necessarily overstates the effects of anthropo-
genic climate change. Second, whether the objections offered against the storyline 
approach constitute good reasons to prefer the probabilistic approach. In a nutshell, 
I  argue that the storyline approach does not necessarily overstate the effects of 
ACC and that the objections offered against this approach cannot constitute good 
reasons to prefer, in general, the probabilistic approach because this one is often 
affected by the same or very similar objections.

5.1 � Attribution methods: the probabilistic and the  
storyline approach

Generally, attribution science aims at identifying in which sense and/or to what 
extent a certain EWE can be attributed to ACC. However, this general question can 
be interpreted in at least two different ways. The probabilistic approach and the 
storyline approach differ precisely in the way they approach that general question.

The probabilistic approach has so far been the conventional methodology in 
attributing EWEs to human forcing (Allen 2003, 2011; Stott. et  al. 2013; Stott 
et al. 2016; Otto et al. 2017). This methodology takes a certain event as a token 
of a class of EWEs and asks the following research question: How much did ACC 
increase the probability or risk of a specific type of event? Answering this ques-
tion requires comparing the probability (p1) or risk of a specific class of events in 
a world affected by ACC (actual world) and the probability (p0) of such a type of 
event in a world without ACC (counterfactual world).

The result of this process would be statements of this sort: ‘ACC has increased 
the probability of occurrence of this type of EWE by a factor X (probability ratio)’. 
Or, put in other words: ‘an event of that class was X% more likely to occur in a 
world with ACC than in a world without ACC’. This operation is often represented 
as a Fraction of Attributable Risk (FAR), where FAR = 1 – (p0/p1). The FAR is 
interpreted as the fraction of the risk of an event that is attributable to the external 
forcing. Hence, FAR leads to probabilistic causal claims, such as: ‘it is very likely 
that X amount of the risk of this EWE is attributable to anthropogenic forcing’. In 
sum, the probabilistic approach attributes a fraction of the probability or the risk of 
the event occurring to ACC.
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Of course, it is also possible that this methodology shows a decrease in the 
probability of the EWE occurring due to ACC. Therefore, statements of the sort 
‘ACC has decreased the probability of occurrence of this type of EWE by a factor 
X’ or ‘an event of that class was X% less likely to occur in a world with ACC than 
in a world without ACC’ are also possible. Although scientists working within this 
approach are less prone to emphasize this point, it is important to bear in mind 
that the influence of ACC on the EWE can also work in the opposite direction and 
decrease the probability of the event occurring. It is also possible that the probabil-
ity of the event is unaffected by ACC and remains essentially the same.

Importantly, the PEA community has suggested that the results of their stud-
ies could support the attribution of the harmful effects of EWEs to ACC when 
certain thresholds are reached, as is done in tort law contexts (Stott, Stone, and 
Allen 2004; Allen et al. 2007; Allen 2012; Thompson and Otto 2015; Otto et al. 
2016). In tort law contexts, factor X can be said to have caused an effect Y if, 
on the balance of probabilities, it is more likely than not that X caused Y (Lloyd 
et al. 2021). For this to be the case, X must have more than doubled the prob-
ability of Y occurring. Famously, this threshold has been successfully applied in 
asbestos lawsuits, where certain negative health conditions were attributed to the 
use of asbestos because it was considered that this substance more than doubled 
the probability of their occurrence. With this in mind, many scholars have sug-
gested that a 0.5 FAR could be considered a relevant threshold for attributing 
the harmful effects of EWEs to ACC, which can be relevant in liability contexts 
(Grossman 2003; Pall et al. 2011; Allen 2012; Hannart et al. 2016; Stuart-Smith 
et al. 2021).4

The application of the storyline approach to attribution studies emerges from 
certain skepticism concerning the application of probability assessments to a 
certain type of EWE.5 To explain this skepticism, proponents of the storyline 
approach point out the different contributions of dynamic and thermodynamic cli-
mate variables to an EWE (Trenberth et al. 2015; Shepherd et al. 2018). Simpli-
fying, dynamic factors include specific weather patterns such as cyclonic storms 
or persistent blocking highs that are responsible for the occurrence of a given 
weather event at a given time. Thermodynamic factors include, for example, sur-
face warming and moistening of the atmosphere and strongly influence the sever-
ity of an EWE.

For the thermodynamic aspect of the event, models typically simulate robust 
changes in a warming climate, but changes in atmospheric dynamics are usually 
much more uncertain. Indeed, Shepherd affirms that:

the most uncertain aspect of climate modeling lies in the representation 
of unresolved (sub-gridscale) processes such as clouds, convection, and 
boundary-layer and gravity-wave drag, and its sensitive interaction with 
large-scale dynamics. It is, therefore, reasonable to hypothesize that the rep-
resentation of these processes is responsible for systematic non-robustness of 
the predicted circulation response to climate change.

(Shepherd 2014, 706)



88  Climate harm and attribution science

For these reasons, defenders of the storyline approach argue that identifying a 
possible human contribution to changes in dynamic climate variables is very chal-
lenging and it often delivers unreliable or inconclusive results. Similarly, Trenberth 
et al. argue that ‘although large changes in atmospheric circulation can be readily 
apparent in a single climate model run, they are not robust and can change consid-
erably in the next run or model’, and, importantly, that ‘forced circulation changes 
are not well established, and it is difficult to detect changes in circulation-related 
extremes in observations because of small signal-to-noise ratios’ (2015, 725).

The problem is that, because the PEA community wants to consider the EWE as 
a ‘single, self-reinforcing and indivisible whole’ (Allen 2012, 13), the probabilistic 
approach aims to track both dynamic and thermodynamic changes in the EWE due 
to ACC. But this would be problematic, according to proponents of this approach, 
because of the cited challenges in representing dynamic changes. Hence, these 
scientists conclude that

the conventional approach to extreme event attribution [PEA] is rather ineffi-
cient in cases that are strongly governed by changed circulation, with a gener-
ally inconclusive outcome. Even when a detectable anthropogenic influence 
is found in a model, the reliability of that finding cannot carry much weight.

(Trenberth et al. 2015, 726)

In a nutshell, the criticism is that these problems might make attribution studies 
miss the effects of ACC and also undermine their reliability.6

However, scientists working on the storyline approach do not refuse to attribute 
EWE (or, at least, some aspects of these events) to anthropogenic forcings.7 Instead 
of focusing on types of EWE, the storyline approach focuses on concrete events 
and investigates their sources in a conditional manner (Shepherd 2014, 2016). 
Shepherd has described the storyline approach as ‘analogous to accident investi-
gation (where multiple contributing factors are generally involved and their roles 
are assessed in a conditional manner)’ (Shepherd 2016, 32). To do so, scientists 
proceed by taking the large-scale dynamic state of an event as a given constraint 
and then ask about the contribution of human forcing to the event’s thermody-
namic climate variables. In that way, they obtain answers to the attribution question 
conditioned on the given dynamic components (see, for instance, Pall et al. 2017; 
Patricola and Wehner 2018; Takayabu et al. 2015; Sillmann et al. 2021; IPCC AR6 
Ch 11, Section 11.2.3). This approach is less prone to errors related to the unreli-
ability of climate models because it does not depend on the ability of these models 
to simulate changes in atmospheric circulation.

After fixing the dynamic variables, the storyline approach shifts the research 
question into one about the event’s magnitude or severity. Instead of asking how 
much anthropogenic forcing has increased the likelihood of the event happening, 
this approach focuses on the effects of anthropogenic forcing in the increase of the 
event’s magnitude. That is, the relevant research question is not: ‘how much has 
anthropogenic forcing increased the likelihood of the event happening?’ Instead, 
the question is: ‘Given certain dynamic variables, how much has ACC increased 
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the magnitude of this particular event?’ Accordingly, the answers attached to this 
methodology are of this sort: ‘ACC increased the EWE’s magnitude by a value or 
factor of X’. As before, the methodology can also show a decrease in the magni-
tude, thereby leading to statements such as: ‘ACC has decreased the EWE’s mag-
nitude by a value or factor of X’.

5.2 � The reaction and criticism of the PEA community toward the 
storyline approach

The emergence of the storyline approach triggered some controversy within the 
scientific community, and especially among the PEA community. Their main com-
plaint is that the conditional structure of the storyline approach and its focus on 
thermodynamics could make this approach overstate the effects of ACC.

This worry has been captured in various papers from different proponents of the 
PEA community. For instance, Stott et al. argued that ‘by always finding a role for 
human-induced effects, attribution assessments that only consider thermodynamics 
could overstate the role of ACC’ (2016, 33; similarly in Stott, Karoly, and Zwi-
ers 2017, 147). Similarly, Allen (2011) accused some proponents of the storyline 
approach – in particular Trenberth (2011) and Curry (2011) – of assuming that 
ACC had always an impact on local weather events and that this puts scientists at 
risk of making false-positive errors. The spirit of this complaint was largely in line 
with that of Stott and colleagues, namely, that the new alternative approach could 
be overstating the effects of ACC.8 These complaints also imply that the probabil-
istic approach might be less prone to overstate the effects of climate change and, if 
anything, it has the opposite tendency, thereby position it more in line with values 
of scientific rigor.9

Some philosophers of science have interpreted this criticism as suggesting a ten-
dency of the storyline approach toward overstatements. Accordingly, the criticism 
of the PEA community would be that the storyline approach is prone to overstating 
the effects of ACC (Lloyd and Oreskes 2018, 2019; Winsberg, Oreskes, and Lloyd 
2020; Pulkkinen et al. 2022). However, the PEA community has neither shown the 
existence of such a trend, nor have they expressed their criticisms in these terms, 
but rather in vaguer ones. Their explicit formulation is that this approach ‘could’ 
overstate the effects of ACC because of its focus on thermodynamic variables. 
This merely refers to a possibility but not to a general trend, as interpreted by these 
scholars. However, the formulation of this criticism and the reception of their ideas 
by the scientific community suggest, at least, the existence of a general association 
between the use of the storyline approach and overstatements of ACC in the litera-
ture, presumably because of the conditional nature of this approach and its focus 
on thermodynamic variables.

This chapter offers arguments that cast doubt on this general association, leaving 
aside the question of whether the storyline approach is prone or not to overstate-
ments. The examples below aim to highlight cases where this general association 
might not hold. With this point, this chapter at least shows that the conditional 
nature of the storyline approach does not necessarily lead to overstatements  
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of ACC. The arguments offered here do not disprove statements about general 
trends (i.e., they do not show that the storyline approach does not overstate the 
effects of ACC) and that they do not show the opposite trend (i.e., that the storyline 
approach understates the effects of ACC).10 Nonetheless, this discussion provides 
two important contributions in this regard. First, that if the storyline approach were 
prone to overstate the effects of ACC, then it would be so for reasons other than 
those provided by PEA proponents (i.e., not simply because of the conditional 
nature of the approach). Second, that the storyline approach can also understate 
the effects of ACC and they also need to be taken into consideration if one aims to 
analyze the process of each method toward over- or understatements.

Finally, for clarity’s sake, one should differentiate between two plausible inter-
pretations of the complaint that the storyline approach overstates the effects of 
ACC, which differ mostly in their respective focus.11 First, the criticism could 
focus exclusively on weather event itself. According to this interpretation, the 
complaint of the PEA community against the storyline approach would be that 
the storyline approach states that ACC has increased the magnitude of the EWE 
more than it has in fact done it. For example, here the complaint could be that the 
storyline approach affirms that ACC caused extreme temperature happening in a 
particular geographical location at a particular time to be X degrees higher than 
expected from natural variability, when in fact ACC only caused that extreme tem-
perature to be X–Y (Y>0) degrees higher. Call this interpretation of the criticism 
of overstatement ‘O1’.

Second, the criticism could be focused on the attribution of certain harmful 
effects or impacts to ACC. According to this interpretation, the complaint of the 
PEA community would be that the storyline approach often suggests that certain 
negative impacts are attributable to ACC, when in fact they should not be attributed 
to ACC. Call this interpretation of the criticism of overstatement ‘O2’. The con-
cern that the storyline approach overstates the effects of ACC in this sense appears 
implicitly when the PEA community warns against the danger of overadaptation 
triggered by the results of storyline studies. The concern of the PEA community 
is that the storyline approach might exaggerate the impacts occurring in particular 
location due to ACC, thereby suggesting investing money to adapt to the negative 
effects of ACC where in fact is not needed (Stott et al. 2013; Stott et al. 2016; Stott, 
Karoly, and Zwiers 2017).

Note that these two interpretations of the PEA community’s criticism are not 
mutually exclusive, but rather closely related. In fact, they are often implied 
together in the criticisms of overstatements raised by the PEA community against 
the storyline approach. Here, I distinguish them for analytic purposes and highlight 
that they differ mostly in their respective focus: whereas O1 focuses on the link 
between changes in climatic conditions and ACC, O2 focuses on the attribution of 
negative impacts to ACC when certain thresholds are overshot.12 Depending on the 
context of the discussion, one or the other focus might be more relevant to reflect 
and understand the criticisms of the PEA community.

The next section argues that the storyline approach does not necessarily over-
state the effects of ACC for the reasons offered by the PEA community. Later, 
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Section 5 moves on to provide an independent argument showing that the prob-
abilistic approach is vulnerable to similar criticisms raised against the storyline 
approach.

5.3 � The storyline approach and the criticism of overstatement

Let us start with O1. The complaint here would be that the storyline approach over-
states the effects of ACC because it affirms too much of an increase in the magni-
tude of an EWE due to ACC. The complaint by the PEA community is based on the 
conditional nature of the storyline approach, that is, on the fact that the storyline 
approach focuses only on the thermodynamics and takes the dynamic variables as 
fixed. The combination of two factors might support the belief that the storyline 
approach would typically show an increase in the magnitude of an EWE. These 
factors are the well-reported general increase in global temperature due to climate 
change and the focus of the storyline approach on thermodynamic climate vari-
ables. The idea could be that because of the robust connection between increases 
in global temperature and ACC, an approach that is focused on thermodynamic 
changes (strongly related to temperature changes) would typically find increases in 
the magnitude of the event due to ACC.

Note that this complaint assumes that the dynamics of the atmosphere that are 
taken as a given for a certain EWE make the results of the storyline approach 
affirm that ACC had increased the magnitude of the event more than if we could 
account for dynamic changes caused by ACC, which, in fact, contributed to the 
EWE. Or, in other words, that complaint assumes that if we could reliably account 
for the actual changes in the dynamics due to ACC (which often remain uncertain), 
we would see that ACC made the event less severe than the storyline approach 
shows. Scientists working with the probabilistic approach have emphasized this 
point by offering case studies where detectable dynamic changes reduce the effects 
of ACC in comparison with these shown by only taking thermodynamic changes 
into consideration (Otto 2015; Otto et al. 2016; Pall et al. 2011). For instance, Otto 
et al. (2016) refer to the heavy flooding in Germany in 2013, where some parts of 
the southeast region received a month’s worth of precipitation in three spring days 
(Schaller et al. 2016). As they argue, we would expect the likelihood of this event 
to increase with ACC because the vapor capacity of the atmosphere increases with 
warming. In fact, the study shows that an increase of 0.9 K of temperature in the 
region and season would increase the likelihood of such rains by approximately 
6%. Such an increase would render a 1-in-200-year event in a preindustrial climate 
a 1-in-120-year event with ACC. However, simulations of the overall change in 
risk show no change in the likelihood of the event occurring. This result implies, 
as Otto et al conclude, that there is an important role of atmospheric circulation in 
counteracting the increase in probability that would be expected by only consider-
ing thermodynamic factors (Otto et al. 2016, 815).

However, this concern ignores the fact that actual changes in the dynamics 
could also make an EWE more severe than shown by only considering thermo-
dynamic changes caused by ACC. In fact, cases of this sort can also be found in 
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the literature, where detectable dynamic changes show the opposite effect, that is, 
an increase in the detected effects of ACC in comparison to these detected when 
only tracking thermodynamic changes (Schaller et al. 2016; Pfahl, O’Gorman, and 
Fischer 2017). In these cases, a conditional approach – such as the one used in 
most storyline approach studies – understates the effects of ACC because its results 
would only be based on thermodynamic changes. Thus, in a nutshell, the fact that 
the storyline approach fixes the dynamic variables and focuses on the thermody-
namics does not necessarily make this approach overstate increases in the magni-
tude of EWEs. Hence, it is not true that by focusing only on the thermodynamics, 
the storyline approach necessarily overstates the effects of ACC according to O1.

Let us now turn to O2. To recall, according to this interpretation, the complaint 
of the PEA community would be that the storyline approach suggests that ACC 
has caused (or will cause) certain harmful effects when in fact it has not. Follow-
ing the PEA community’s concerns, it is worth exploring whether the storyline 
approach necessarily overstates the effects of ACC in this sense, thereby suggest-
ing, for instance, to invest adaptation funds in regions that are in fact not affected 
by climate change (not at least to a significant degree), or to make polluters liable 
for the harmful effects of ACC in a certain region.

First, it is worth recalling that studies conducted with the storyline approach 
do not only report increases but also decreases in the magnitude of EWE (see 
Section 5.1). Since most harmful impacts are caused by increases in the magnitude 
of EWE, the storyline approach would not suggest that ACC has caused certain 
negative effects when reporting decreases in the magnitude of certain EWE. This 
remark rejects the idea that the storyline approach always implies that ACC has 
an impact on harmful effects caused by local weather events, as implied by Allen 
(2011).

Nevertheless, here, the combination of the following factors might again sup-
port the belief that the storyline approach would typically suggest that the harmful 
impacts associated with an EWE have been caused by ACC, or at least that ACC 
has significantly contributed to causing those impacts. As before, two factors are 
the well-reported general increase in global temperature due to climate change and 
the focus of the storyline approach on thermodynamic climate variables. The third 
one is the positive effect of temperature increases on many hazards (hotter heat-
waves, more intense rain, etc.). The idea here would be that because of the robust 
connection between increases in global temperature and ACC and the connection 
between temperature increases and many hazards, an approach that is focused on 
thermodynamic changes (strongly related to temperature changes) would identify 
increases in the magnitude of a local event due to ACC and thus a connection 
between ACC and certain harmful impacts. This again might suggest that the sto-
ryline approach always finds that ACC has caused or at least has had a significant 
contribution to the occurrence of harmful impacts, thereby overstating the effects 
of ACC.

Second, however, as mentioned earlier, recall that accounting for the effects of 
ACC in dynamic changes could also show that in fact the EWE was made more 
severe than shown by only considering thermodynamic changes caused by ACC 
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(i.e., with storyline approach studies). In this case, only considering thermody-
namic changes would underestimate the magnitude of the impacts attributable to 
ACC. Accordingly, then, storyline approach studies could also be underestimating 
the harmful effects caused by ACC.

Third, and perhaps most importantly, the storyline approach could be combined 
with a decision threshold to limit the attribution of harmful impacts to ACC, similar 
to the one suggested by some PEA scholars. Recall that PEA studies do not attrib-
ute all EWE to ACC for which some increase in probability is detected. Instead, 
scholars working with the probabilistic approach have suggested that PEA studies 
could use a threshold (usually, 0.5 FAR) of increased likelihood to attribute EWEs 
to ACC. The idea is that when this threshold is exceeded, following the standards 
of certain legal contexts, one could attribute the EWE to ACC. Often, PEA scientist 
imply that this procedure could not only be used to attribute the EWE themselves 
but also their harmful impacts to ACC. This is made especially clear when sug-
gesting that this procedure could be used in liability and compensatory contexts 
(Allen 2003; Allen and Lord 2004; Allen et al. 2007; Allen 2012; Thompson and 
Otto 2015). One cannot seek compensation or be made liable for the occurrence 
of extreme rainfall precipitation or for extreme temperatures alone, but rather for 
their negative impacts on their property or their health. Hence, the claim that attri-
bution studies linking EWE to ACC could be used in liability and compensatory 
contexts seems to assume that the decision threshold of 0.5 FAR not only serves the 
purposes of attributing the EWE to ACC but also to attribute the harmful impacts 
resulting from that EWE to ACC. That is, the 0.5 FAR seems to work implicitly 
as a threshold to attribute certain negative impacts to climate change, even if the 
selection of that threshold is only justified on legal grounds. This threshold is not 
intrinsic to PEA, but it is rather an addition to decide which impacts are attributable 
to ACC and which are not, for legal, political, economic, or other societal purposes. 
Notably, this threshold implies that some of the effects of ACC are left aside or 
ignored. For instance, the use of this threshold would exclude the attribution of any 
climate change-related impacts for those EWE for which a probability increase is 
positive but less than 100% (i.e., 0.5 FAR), even if the probability of the event has 
been increased by 99% due to ACC.

The point here is that if something like this is acceptable for the probabilis-
tic approach, the results of the storyline approach could also be combined with 
a threshold to decide whether the impacts associated with a certain EWE are so 
relevant as to be attributed to ACC for similar legal, political, economic, or other 
kinds of societal purposes. For instance, imagine that we want to assess whether 
certain impacts (for instance, a flood, or the property losses derived thereof) associ-
ated with an EWE (for instance, heavy rainfall) can be attributable to ACC, perhaps 
for deriving compensatory claims. In this case, one would not refer to a ratio of 
conditional probability, as in PEA studies. But, instead, one could use an absolute 
meteorological threshold to derive impact attribution claims, which would exclude 
some of the results derived from storyline approach studies. That is, one might arti-
ficially use this threshold to derive attribution claims for the impacts of EWE that 
reach a certain magnitude and exclude those that do not reach this magnitude. Such 
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a relevant meteorological threshold for the storyline approach could be derived 
from expert knowledge or from impact model studies assessing the sensitivity of 
an impact to climate change.13 For instance, in case of a flood caused by heavy pre-
cipitation, the meteorological threshold could be informed by a relevant increase 
in runoff or by a relevant increase of the damage to some critical infrastructure. 
Also, a threshold could be defined relative to natural fluctuations of an impact, 
for example, typical variations in runoff. If the identified effect would exceed a 
chosen multiple of these fluctuations (e.g., 2σ), this effect would be attributed to 
ACC. Such a threshold would be conceptually similar as the PEA threshold (both 
compare a signal with natural fluctuations), but it would not be identical in the 
sense that it would not necessarily issue the same attribution statements as the PEA 
approach. In any case, the point here is not to provide a unique approach to define 
such a threshold but to highlight that different possible avenues could be used to 
define a threshold for attribution statements that can serve different purposes.

Even if we believed that the focus of the storyline approach on thermodynamic 
changes tends to overstate the effects of ACC in the sense O1 (i.e., by overstating 
the magnitude of the weather event itself), a decision threshold similar to the one 
implied or suggested by some PEA scientists could prevent, or at least limit, over-
statements in the sense O2 when using the storyline approach (i.e., overstatements 
of impacts due to ACC).14

Here, two important points deserve attention. First, this decision threshold 
would be an artificial addition to the results obtained from the storyline approach, 
but not part of the storyline studies themselves. But this should not be a reason 
to reject this possibility if one accepts the relevance of this (similar) procedure 
for PEA studies. Second, there is no reason to believe that this procedure would 
overstate the effects of ACC in the sense of overstating its harmful impacts (over-
statements in sense O2) if the storyline approach is employed more than if the 
probabilistic approach is employed. In fact, whether this kind of impact attribution 
would overstate the effects of ACC would depend on how thresholds are set for 
deciding when certain impacts are attributable to ACC for different societal pur-
poses. This last remark should not be surprising since, as suggested by Allen and 
his colleagues, causal attribution claims are not only scientific issues (Allen et al. 
2007, 1354). Scientific research needs to be combined with a certain understand-
ing of causation and on a certain understanding of which thresholds are relevant to 
claim causation in different contexts and with different purposes.

5.4 � On how the probabilistic approach is affected by  
similar objections

This section provides an independent argument for why the PEA criticisms do 
not constitute good reasons to prefer the probabilistic approach over the storyline 
approach. I argue that, very often, the probabilistic approach faces similar objec-
tions to those raised by the PEA community against the storyline approach. This is 
due to the lack of robustness of climate model simulated changes, the way events 
are commonly defined when applying the probabilistic approach and the stronger 
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signal of thermodynamic changes over dynamic ones. The fact that the probabil-
istic approach faces similar criticisms undermines a general preference for the 
probabilistic approach over the alternative one, independently of the success of the 
previous arguments.

Let us start with the role of lack of robustness of simulated dynamic changes in 
climate models. As we saw, climate model results are very uncertain with respect to 
changes in dynamic factors. For several cases and regions, different climate models 
even simulate opposite changes in aspects related to the atmospheric circulation 
(Doblas-Reyes et  al. 2021; Zappa, Ceppi, and Shepherd 2021) such as changes 
in European wind speed (Zappa and Shepherd 2017) or in central European pre-
cipitation patterns (Maraun 2013). A plausible uncertainty range can thus only be 
derived by an ensemble of multiple climate models that spans all plausible changes 
in the atmospheric circulation. State-of-the-art multimodel ensembles typically 
comprise some 10–30 different (although not independent, as they may share sev-
eral components) climate models (e.g., Eyring et al. 2016; Jacob et al. 2016). But 
because of the high computational costs of simulating climatic changes under dif-
ferent forcings, many classical event attribution studies have been conducted based 
on a single model only (e.g., Stott et al. 2004; Pall et al. 2011; Lott, Christidis, 
and Stott 2013). The world weather attribution (WWA) initiative demands ‘at least 
two and preferably more models to be good enough for the attribution analysis’ 
(WWA 2021). But selecting only a few climate models to represent changes in the 
atmospheric circulation and related phenomena can cause substantially misleading 
conclusions, including overstatements of the role of anthropogenic forcing.

Imagine the attribution of a heavy rainfall event in the presence of strong 
dynamic uncertainties. Some models may, for the considered region, simulate an 
increase in heavy precipitation under ACC, some a negligible change, and some a 
decrease. Models from the first group would suggest an increase in the likelihood 
and/or FAR, those from the second group an essentially constant value, and those 
from the third group a decrease in the likelihood and/or FAR. Given the uncertain-
ties in dynamic changes, the true change under ACC is not known and may be in 
either group (or even outside, if uncertainties are not reliably sampled because of 
common model errors).

Selecting only a small number of models increases the danger of missing one 
of the groups, thereby missing the true climate change signal, and ultimately of 
producing an overstatement.15 If the true effect of ACC would be an increase in 
the occurrence probability of the event, but the selected ensemble would only 
include models showing no or a negative change, the influence of ACC would be 
understated. But vice versa, if the true effect of ACC would be a decrease in the 
occurrence probability, but the ensemble would include only models showing no or 
positive changes, the influence of ACC would be overstated.

The problem is aggravated by the criteria recommended for selecting suitable 
models for event attribution (Mitchell et al. 2017; WWA 2021; van Oldenborgh 
et al. 2021): they are all based on the performance at reproducing key aspects of 
extreme events in the present climate, but this does not ensure a credible repre-
sentation of changes in extreme events. Let us assume that the spread in climate 
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change signals across the full ensemble would represent the true uncertainty we 
have about climate change.16 Selecting only a subset of these models – and thus 
reducing ensemble spread – without giving any physical argument of why this 
subsampling should reduce the true uncertainty (i.e., with an argument that links 
present-day model performance to the credibility of the climate change signal) 
would thus in general underestimate the true uncertainties. To fully represent 
uncertainties, an additional model selection criterion regarding the representation 
of model spread is thus required, but this is not included among the listed criteria.17 
In any case, the key point is: if only a small number of models are considered, the 
probabilistic approach can, depending on the case and model choice, yield over-
statements of the role of ACC.18

Let us now turn to the role of defining the event under consideration. Recall the 
PEA complaint that the storyline approach overstates the effects of ACC by only 
considering the thermodynamics. Presumably, the PEA community takes this to 
be a reason to favor the probabilistic approach because, in theory, this approach 
considers both the dynamic and thermodynamic variables. However, as it will be 
shown, the way events are commonly defined in PEA studies focus very often only 
on the thermodynamic variables of the EWE, leaving aside the dynamic ones.

Recall that the probabilistic approach asks about the occurrence of type of 
events. For conducting their counterfactual analysis, PEA studies must define the 
kind of event they are interested in with some level of abstraction. In doing so, 
PEA studies operate with a simple, one-dimensional definition of the event. This 
simple definition leaves aside some of the atmospheric, meteorological factors and 
temporal aspects characterizing the particular event that motivated the attribution 
question, which is essentially multidimensional. The one dimensional definitions 
are called here ‘proxy-definitions’, as they constitute only a simple approximation 
to the set of atmospheric and meteorological conditions characterizing the particu-
lar event that led to impacts raising the public’s interest.

The point here is that these proxy-definitions are often designed in a way that 
leaves aside or downplays dynamic factors, as it occurs in studies conducted with 
the storyline approach. For instance, extreme events such as droughts and heat-
waves are often caused by an interplay of dynamic and thermodynamic aspects. 
In the mid-latitudes, dry spells and heatwaves are typically caused by persistent 
blocking high-pressure systems (Woollings et  al. 2018). However, PEA attribu-
tion studies typically express these multidimensional events, which have a distinct 
dynamic aspect, with simple, one-dimensional definitions. For instance, the 2003 
European heatwave was caused by a blocking high, persistent for several weeks 
and amplified by low-soil-moisture conditions (Fischer et al. 2007). But, in their 
attribution study of the 2003 European heatwave, Stott et  al. (2004) character-
ized the event by the June-August mean temperature. Similarly, in 2018 Western, 
Central and Northern Europe were struck by a severe several-month-long drought 
caused by recurring blocking conditions and accompanied by several heatwaves 
(WMO 2019). But the World Weather Attribution initiative characterized this event 
by the 3-day maximum temperature average in 2018 (WWA 2018). In both event 
definitions, the dynamic state – recurring persistent blocking – is ignored.
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Admittedly, such one-dimensional, proxy-definitions, focused on thermody-
namic factors, might have several advantages. First, state-of-the-art climate mod-
els still have substantial limitations in representing the dynamics underlying such 
events, in particular the persistence (Weisheimer, Palmer, and Doblas-Reyes 2011; 
Mitchell et  al. 2017; Schiemann et  al. 2020), and averaging across longer time 
scales, or selecting a short period helps to navigate these limitations as seasonal 
means and daily statistics are usually well represented. Second, similarly, pure tem-
perature indices – by definition – have a strong thermodynamic climate change 
signal, such that dynamic uncertainties and internal variability as discussed earlier 
are relatively low (Shepherd 2014). Third, a one-dimensional event expressed by 
one number is more manageable within the standard FAR framework.

However, these proxy-definitions do not capture the dynamic aspects of the 
event. This is important for two reasons. Firstly, although focusing on the ther-
modynamic aspects of the event might have those advantages, it might lead to 
interpretations that overstate the effects of ACC in both sense O1 (overstatements 
focused on the weather event) and O2 (overstatements focused on the impacts).

Consider the example of heatwaves, which include a temporal aspect (dynamics: 
the persistence of the blocking high) and the actual temperatures (thermodynam-
ics). Climate models simulate a broad range of plausible changes in the frequency 
of European summer blocking yet with an overall tendency toward fewer events 
(Davini and D’Andrea 2020). But all climate models simulate a robust increase in 
European summer mean temperatures and 3-day maximum temperatures (Gutiér-
rez et al. 2021). Thus, even though the kind of multidimensional events that trig-
gered the attribution question (the 2003 heatwave and the 2018 and 2022 droughts, 
which included a dynamical aspect) could potentially become less frequent in a 
future climate (because of the tendency toward fewer blocking events and the 
effects of such events on heatwaves), the simplified, temperature-based version of 
the events captured with proxy-definitions will become more frequent (because of 
robust increases in mean summer temperature or three-day summer temperature).

Similarly, the Central European Summer of 2022 was characterized by high 
temperatures and low rainfall with far reaching impacts on health, energy, agricul-
ture, and municipal water supply (WWA 2022). This event had a thermodynamic 
component (the high temperatures) and a dynamic one (absence of rain).19 The 
WWA attribution study chose summer soil moisture as an indicator to define the 
drought and found a clear increase in the associated FAR. But this definition high-
lights again the thermodynamically driven aspects of the event because reductions 
in soil moisture in Central Europe, particularly during the summer, are driven by 
evapotranspiration due to increasing temperatures (Douville et al. 2021). Projected 
changes in the length of dry periods (i.e., the dynamically driven element of the 
event), which are not robust (Gutiérrez et al. 2021), are thus left aside in this defini-
tion. Again, the chosen indicator focuses on the clear thermodynamic component 
and downplays the role of dynamics.

Note that this procedure, in itself, does not overstate increases in the fre-
quency of the weather event due to ACC. In fact, it is true that the simplified, 
temperature-based weather event captured with the proxy-definition will become 
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more frequent because mean summer temperature and three-day maximum tem-
perature average increase in a world with ACC. But, because the initial attribution 
question is raised by referring to the particular event, which is multidimensional, 
and the attribution study is carried out for a one-dimensional event captured by 
the proxy-definition, this increases the danger of interpreting statements about the 
proxy event as statements about the multidimensional event.20 Given that those 
proxy events most certainly increase in a world with ACC but the multidimensional 
events do not necessarily do so (as described earlier), this can easily suggest that 
the effects of ACC on the EWE (including all its dimensions) are higher than they 
actually are, thereby leading to overstatements of the frequency of occurrence of 
certain multidimensional weather events.

Furthermore, the results of PEA might suggest or favor the interpretation that 
the negative impacts occurring in the aftermath of the 2003 European heatwave 
were only due to high mean summer temperature (thermodynamic factors), when 
in fact they were caused by the interplay between thermodynamic and dynamic 
factors. Such an interpretation might overstate the impacts associated with ACC 
because ACC increases mean summer temperatures but not necessarily the set 
of atmospheric and meteorological conditions that fully characterized the 2003 
event and their associated impacts. For instance, the impacts of the 2003 event 
were also influenced by the blocking high- and low-soil-moisture conditions. 
Ignoring the influence of those conditions, which are more uncertain because 
they are closely tied to the dynamic aspect of the event, might suggest an over-
statement of the impacts associated with ACC. In fact, there are reasons to 
believe that ACC might decrease the frequency of that set of conditions, given 
that it decreases blocking events present in the 2003 event. For this reason, the 
probabilistic approach is not free from objections similar to those raised against 
the storyline approach, which undermines the preference for the former over the 
latter on those grounds.

Secondly, and most importantly, with this use of proxy-definitions, note that 
PEA studies operate in a very similar way to the storyline approach. Ironically, 
by using a temperature-based proxy-definition, the probabilistic approach essen-
tially disregards dynamic changes and emphasizes the thermodynamic ones. Argu-
ably, this practice is not much different from the one characterizing the storyline 
approach (i.e., the practice of conditioning on an unchanged atmospheric circula-
tion and focusing on thermodynamic changes).21

The claim is not that the use of proxy-definitions (focused on the thermo-
dynamics) always and necessarily affects PEA studies. In principle, the same 
type of problem may arise for the other types of events considered by WWA, 
in particular when these occur on time scales not well represented by climate 
models. It is not further explored here whether and how this argument could be 
extended to other events. However, this argument works at least for the events 
listed here.

Finally, there is a further way in which PEA studies might focus on thermo-
dynamic changes. This point concerns the stronger signal of thermodynamic 
changes, which might outweigh the role of dynamic changes. This point might 
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affect all event types considered by the WWA, but here a flood event serves to 
illustrate this point.

Consider the severe flooding in Germany and Belgium in July 2021. A slowly 
moving cut-off low caused unprecedented amounts of rainfall, corresponding to 
a 400-year event in present climate (Tradowsky et al. 2023). According to a PEA 
study, climate change has increased the occurrence probability of such an event by a 
factor of 1.2 to 9; that is, the observed rainfall amounts would have been extremely 
unlikely without climate change (Tradowsky et al. 2021). This attribution state-
ment is based on the overall changes in rainfall, which themselves are caused by 
the combined effect of changes in the occurrence of cut-off lows (dynamics) and in 
the rainfall intensities within cut-off lows (thermodynamics). To understand why 
this statement focuses on thermodynamic changes, we need to assess both changes 
separately.

Although currently there are no analyses of cut-off low changes in climate sim-
ulations, it has been suggested to use changes in blocking highs as a proxy for 
cut-off low changes (Maraun et al. 2022), given that cut-off lows tend to develop 
along with blocking highs (Nieto et al. 2007). Current generation climate models 
show a large spread of changes in the number of days with a blocking high due to 
ACC, ranging from increases to decreases, but with a slight decrease when consid-
ering the mean over all models (Davini and D’Andrea 2020). These uncertainties 
arise from both model uncertainty and internal climate variability (see Woollings 
2010; Woollings et al. 2018). Transferring this finding to cut-off lows, we have 
substantial uncertainty about the influence of climate change on their occurrence 
but expect a slight decrease. But, as sketched earlier, despite this uncertainty and 
the overall decrease in event occurrence, the overall PEA states an increase in the 
occurrence probability of the observed heavy rainfall.

The most plausible explanation of this seemingly contradictory result is a strong 
increase in the rainfall intensities given a cut-off low, which outweighs the decrease 
in event occurrence and the large uncertainties about this decrease. In other words, 
even though the PEA considers the full attribution including changes in dynamics 
and thermodynamics, it mostly draws its strength from thermodynamic changes.22 
This argument could be easily transferred to the other types of events considered 
by WWA.

To close this section, recall that defenders of the probabilistic approach believe 
that the practice of ignoring dynamic changes is a weakness of the storyline 
approach and that, at least implicitly, this constitutes a reason to prefer their own 
approach. However, if PEA operates in a similar manner, quite straightforwardly, 
the fact that the storyline approach focuses only on thermodynamic variables can-
not be a reason to disregard the storyline approach in favor of the probabilistic 
approach.23

5.5 � Conclusion

Attribution science is evolving rapidly, and the emergence of new alternative meth-
ods triggers the question of which method to follow when it comes to attributing 
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EWE to ACC. Different variables might be relevant to decide on this matter. 
Among them, there is the performance of each attribution method in estimating 
the effects of ACC. If we had reasons to believe that one method overstates the 
effects of ACC, whereas the other does not, this might give us reasons to prefer one 
method over the other, particularly in liability for loss and damage contexts. For 
that reason, it is worth investigating the association, suggested by the PEA com-
munity, of the storyline approach with overstatements of ACC and also whether the 
criticisms offered against the storyline approach constitute good reasons to prefer, 
in general, the probabilistic approach. In this chapter, I have argued that there are 
reasons against such a general association and that the probabilistic approach faces, 
at least sometimes, similar objections to those pressed by its proponents against the 
storyline approach.

First, I have argued that the storyline approach does not always overstate the 
effects of climate change. In a nutshell, I have argued that the fact that the storyline 
approach fixes the dynamic variables and focuses on the thermodynamics does 
not make this approach inherently likely to overstate increases in the magnitude of 
EWEs because unknown dynamic changes could have also made the EWE more 
severe than shown by the storyline approach. Moreover, I argued that this approach 
does not necessarily overstate the harmful impacts that are attributable to ACC 
because this depends on how certain thresholds are established, as it occurs with 
the probabilistic approach.

Second, independently, the probabilistic approach faces similar objections to 
those raised by the PEA community against the storyline approach. The lack of 
robustness of climate models might, in many circumstances, make the results of 
the probabilistic approach overstate the effects of ACC, depending on the model 
selection. Moreover, the use of temperature-based proxy-definitions might lead to 
interpretations of the results provided by PEA studies that might overstate the role 
of ACC on specific EWEs. Furthermore, and most importantly, proxy-definitions 
essentially deemphasize the dynamic components, thereby operating in the way the 
PEA community criticized the storyline approach. Finally, something similar might 
happen when thermodynamic changes dominate over dynamic ones. Thus, the fact 
that the probabilistic approach faces similar criticisms does not justify a general 
preference for this approach over the alternative one, independently of the success 
of the previous arguments.

Notes
	 1	 Additionally, some have claimed that attribution studies are relevant for adaptation 

measures because ‘based on the occurrence of a particularly damaging extreme event, 
plans could be made to adapt to an increasing frequency of such events in future’ (Stott 
et al. 2016, 24; similarly in Stott et.al. 2017).

	 2	 One can often find the term ‘probabilistic approach’ in the literature to refer to this 
approach. However, this term is here avoided because it implicitly conveys the mis-
leading idea that other approaches (i.e., the storyline approach) do not provide a 
risk-assessment.
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	 3	 Similarly, those decisions can also influence adaptation cases. If stakeholders need to 
decide between allocating adaptation funds to a particular region or investing these 
funds on development aid in a different one, they might want to avoid methods that 
overstate the effects of ACC. After all, the results of such a method would presumably 
make the adaptation problem look worse than it is and therefore generate some biases 
toward the adaptation project.

	 4	 Here two things should be noted. First, exceeding this threshold means that ACC has 
increased the probability of the event by more than 100% or has more than doubled the 
risk of the EWE occurring. Second, here that the suggestion of using the FAR value to 
derive attribution claims goes beyond simply attributing certain climatic conditions to 
ACC. Instead, the focus here is attributing certain harmful impacts to climate change. 
These are the focus of the PEA community when they suggest using this approach for 
justice or legal purposes (Allen 2003; Allen et al. 2007; Allen 2012; Thompson and Otto 
2015; Otto et al. 2017). Also, see the discussion below.

	 5	 The storyline approach is not specifically designed for event attribution. Physical cli-
mate storylines have been defined as a self-consistent and plausible physical trajectories 
of the climate system, or a weather or climate event, on time scales from hours to mul-
tiple decades (Shepherd et al. 2018; Chen et al. 2021, section 1.4.4.2). Such physical 
trajectories describe plausible future scenarios or past events and therefore can serve 
various purposes, from risk assessment of plausible climate change–related impacts to 
attribution of EWEs (see IPCC report, chapter 11, section 2.3; Sillmann et al. 2021). 
Extreme event attribution relies on storylines of observed and counterfactual events. 
Moreover, note that the scientific community does not see physical climate storylines as 
a single concept (Jack et al. 2020).

	 6	 A longer discussion is provided in 5.4. Moreover, this is the only problem that PEA 
studies might face or that has been identified by other scientists. Others might include, 
for instance, the lack of a long enough observational record (van Oldenborgh et  al. 
2021). However, an extended discussion of these issues is beyond the scope of this 
chapter.

	 7	 Even more, scientists have started to work on how the storyline approach could be 
applied also to legal contexts. See Lloyd and Shepherd (2021).

	 8	 Note that overstating and making false positives are not coextensive concepts. One can 
overstate an effect without necessarily claiming a false positive because no null hypoth-
esis is tested, and not all false positives are overstatements because that depends on how 
the null hypothesis had been formulated. However, for the sake of the discussion, the 
term overstating is used here because it captures the concerns behind this controversy 
in a more overarching way.

	 9	 More details of the controversy have recently been reported in various pieces by Elisa-
beth Lloyd, Naomi Oreskes and Eric Winsberg (Lloyd and Oreskes 2018, 2019; Wins-
berg, Oreskes, and Lloyd 2020).

	10	 This point was brought up by an anonymous reviewer.
	11	 Arguably, these do not exhaust all possible forms of overstatement. For instance, an 

attribution method could also overstate the effects of climate change by overstating 
decreases in likelihood or magnitude of an EWE. In this sense, an attribution method 
would affirm too much of a decrease in any of these parameters. However, this interpre-
tation of overstatement is unlikely to capture the concern raised by the PEA community. 
Arguably, the reason is that overstating a decrease in likelihood or magnitude rarely 
implies overstating harmful impacts because these are mostly driven by increases (not 
decreases) in the likelihood and magnitude of EWE. For instance, cold spells are among 
the EWEs that have likely decreased in likelihood and magnitude due to ACC. However, 
decreases in cold spells rarely cause harm because societies tend to be adapted to aver-
age weather patterns. A decrease in the likelihood and magnitude of cold spells means 
that local weather moves closer to the average and thus stays more stable and within 
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the limits of adaptation. This interpretation is left aside because the harmful impacts of 
climate change are the underlying focus of many attribution papers (Allen 2003; Allen 
et al. 2007; Allen 2012; Thompson and Otto 2015; Otto et al. 2017).

	12	 O1 and O2 are closely connected but their relation is not necessarily of implication. 
First, overstatements of the magnitude of an EWE that only refer to how climatic condi-
tions have been affected by ACC (O1) might not imply overstatements of the impacts 
caused by climate change. The reason is that an increase in the magnitude of an EWE 
(say, extreme temperature) might not be significant enough to overshoot thresholds 
associated with the occurrence of certain impacts, given that the relation is often not 
linear. However, probabilistically, overstatements in sense O1 lead to overstatements in 
sense O2. Second, O2 often implies O1 because, in this context, overstatements of the 
impacts attributable to ACC (O2) are derived precisely from overstatements of the mag-
nitude of the EWE because of ACC (O1). However, it is also possible that the severity of 
an event is not overstated but that the impacts resulting from the occurrence of an event 
of this severity are overstated. For instance, one might accurately describe the effects of 
ACC on rainfall (event) but overstate the impacts of rainfall on landslides, particularly 
if one misrepresents the effects of the interplay between rainfall and other Causation 
Objection-founding factors (such as soil moisture) on the severity and occurrence of 
landslides (Perkins-Kirkpatrick et al. 2022).

	13	 Such studies derive so-called response surfaces or impact functions (e.g. Prudhomme 
et al. 2010), which quantify the response of an impact (e.g., river runoff) to changes in 
key drivers.

	14	 Admittedly, such a threshold would not prevent all possible overstatements. In cases in 
which the storyline overstates how much ACC increased the severity of events whose 
magnitude is situated above the threshold to attributing certain harmful effects to ACC, 
this methodology would indeed overstate the effects of ACC in sense O2. However, this 
threshold would at least limit the risk of overstating the impacts of ACC. Furthermore, 
it is worth noting that the combination of PEA with a 0.5 FAR threshold is also not free 
from threshold-related problems since it delivers the same attribution statements for, for 
example, 0.6 FAR events and 1.0 FAR events. That is, the (arguably important) differ-
ences in changes on the probability of occurrence due to ACC are not reflected in the 
attribution statements.

	15	 I am aware that selecting the full ensemble across all groups will avoid overstatements 
of ACC because opposing changes may result in an inconclusive statement about the 
influence of ACC (‘we don’t know yet’) (Shepherd 2016). Probably, this is the reason 
why it has been argued that the probabilistic approach tends to understate the effects 
of ACC (Winsberg, Oreskes, and Lloyd 2020; Lloyd and Oreskes 2019). However, the 
(not uncommon) selection of a small number of models can also yield overstatements, 
something that has been underemphasized in the literature.

	16	 In general, model ensembles are not designed to fully sample uncertainties but based on 
availability. They are referred to as ensembles of opportunity and typically underesti-
mate true uncertainties (Tebaldi and Knutti 2007).

	17	 Selecting models to reduce climate change uncertainties is a challenging topic of active 
research (Eyring et al. 2019) but essentially unresolved. Thus, the IPCC states:

there is high confidence that ensembles for regional climate projections should be 
selected such that models unrealistically simulating processes relevant for a given appli-
cation are discarded, but at the same time, the chosen ensemble spans an appropriate 
range of projection uncertainties.

(Doblas-Reyes et al. 2021)

	18	 Although I am not aware of case studies showing how the use of only a few models 
yields overstatements, these argument hints at this possibility, for the reasons provided 
in the main text. Partly in response to this problem, the approach to estimating the 
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FAR has been generalized to be able to make use of existing multimodel ensembles 
(WWA 2021; van Oldenborgh et al. 2021), although the recommendations of the WWA 
for model selection should be amended by a criterion that includes representing the 
full spread in relevant dynamic aspects. However, in practice, many studies are still 
based on a small number of models. Some examples include Otto et  al. (2018) and 
Kirchmeier-Young et al. (2017)

	19	 Note that presence/absence of rain is determined by the weather type (meteorological 
drought) and thus by the dynamics. The intensity or severity of the rain would be related 
to the thermodynamics (Clausius Clapeyron).

	20	 As a matter of example, Stott et al.’s (2004) paper seemingly aims to analyze the ‘human 
contribution to the European heatwave of 2003’ (as the title goes). Hence, the initial and 
motivating attribution question refers to the 2003 event, which was caused by the inter-
play of various dynamic and thermodynamic factors. However, the results of the PEA 
study only show the influence of ACC on ‘unusually high mean summer temperatures’. 
The point here is that if the results of this PEA study, for instance, are interpreted as 
providing an answer to the initial attribution question concerning the multidimensional 
2003 event (which would not be surprising given that the results are provided as an 
answer to such a question), such an interpretation might lead to overstatements. I am 
aware that this is not an inherent problem of PEA studies but rather on how they are 
received by stakeholders. However, the risk of misinterpretation and thus of overstate-
ments is real, and it deserves attention, even if it is only to avoid them.

	21	 Some researchers have developed attribution approaches for compound events (Mazdi-
yasni et  al. 2019; Kiriliouk and Naveau 2020), which can account for the dynamic 
aspects (and other variables such as precipitation or wind; Zscheischler et  al. 2020), 
but these approaches are not widely used and still suffer from the lack of robustness in 
projecting dynamical changes.

	22	 Note that this argument holds for the mid-latitudes. In the subtropics, also dynamic 
changes may be very robust because of their direct link to the Hadley cell (Cresswell-Clay 
et al. 2022).

	23	 Note that the use of proxy-definitions also challenges the idea that the probabilistic 
approach treats an EWE as a ‘single, self-reinforcing and indivisible whole’ (Allen 
2012, 13); see Section 5.1.
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Rectificatory justice aims at repairing some negative situation by providing some 
normative force its historical origins. The intuition that there is something like rec-
tificatory climate justice has appeared both in historical claims made by poor and 
developing countries, those most affected by climate change, and, sometimes, by 
political leaders from the Global North, who have posed some normative relevance 
to their historical role in causing climate change. Rectificatory climate justice for 
loss and damage has two aims. First, it aims at repairing the negative effects of 
climate change on people’s capabilities and human rights. Second, it aims at dis-
tributing the burdens of reparation among those most closely connected to climate 
change–inducing activities, either because of their pollution (through the PPP) or 
because the benefits they acquired from pollution (through the BPP).

In this book, I have made two important contributions for an account of rectifi-
catory climate justice. First, in Chapter 5, I presented different scientific method-
ologies that address the Causation Objection and argued that there are good reasons 
to reject basing the choice between those methods on whether any of them inher-
ently overstates the effects of ACC. Yet the question remains of how to choose 
between those attribution methods to identify the effects of climate change. Simi-
larly, in Chapter  4, I  offered an argument based on the Continuity Account for 
why polluters should be made liable for loss and damage. However, I have not yet 
addressed the question of how liability could be distributed among polluters. Thus, 
two challenges remain: which attribution method ought to be preferred and how 
liability could be distributed among polluters within a policy mechanism for loss 
and damage. This chapter is dedicated to fill these gaps.

This chapter is structured as follows. First, I introduce the adequacy-for-purpose 
view as presented in the literature on philosophy of climate science and show 
why such a view could be applied to attribution methods. Second, I provide an 
adequacy-for-purpose argument for choosing between attribution methods for 
rectificatory climate justice purposes. Although this argument is non-conclusive, 
I take it to provide some relevant reasons to prefer one approach, namely, the prob-
abilistic approach, over the alternative storyline approach. Second, I explain how 
a policy mechanism for loss and damage could function following the input pro-
vided by attribution studies and how it would circumvent some objections raised 
against rectificatory justice approaches. Finally, I address the problem of political 

6	 Toward a rectificatory policy 
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feasibility of a historical responsibility-based account and develop a somewhat 
speculative argument to counter this objection. With these insights, my main aim 
is to contribute to the development of a policy mechanism for rectificatory climate 
justice for loss and damage.

6.1 � Toward an adequacy-for-purpose view for attribution methods

Science is a purpose-oriented activity. A growing number of philosophers of sci-
ence agree that the purpose of science is not merely representational. That is, the 
purpose is not only to develop a certain imagine of the world but rather to contrib-
ute to the achievement of certain general purposes. This idea has also influenced 
the development of the philosophy of climate science.

The concept of adequacy-for-purpose emerges as an alternative to the concepts 
of verification and confirmation, which are associated with the understanding of 
science as a representational tool, for dealing with model evaluation. The concept 
of confirmation emerged in opposition to the use of the concept of verification in 
the context of climate models. As Oreskes, Shrader-Frechette, and Belitz (1994) 
argue, verification implies the truth of the proposition one aims to demonstrate. 
But verification is only possible in closed systems such as mathematical models, 
not in open systems containing empirical hypotheses, such as representations of the 
natural system.1 Models are never closed because they require changes in boundary 
conditions and auxiliary hypotheses (e.g., additional assumptions, interferences, 
and input parameters) used to represent the natural system. All scientific inferences 
about climate involve a combination of models and observations that depend on 
empirical data. For this reason, the system is always open and cannot be verified.2 
This led Oreskes, Shrader-Frechette, and Belitz to propose the concept of confir-
mation as an alternative approach to discussing the evaluation of climate models. 
Instead of truth, confirmation takes empirical adequacy as the goal for climate 
models.

Proponents of the adequacy-for-purpose view have argued that

even if a model is viewed as a complex hypothesis about the workings of a 
target system. . ., it is usually misguided to seek to confirm (or disconfirm or 
falsify) that hypothesis since it is usually known from the outset to be false; 
some of the model’s assumptions are known to be highly idealized or simpli-
fied, to appeal to fictional entities, and so on.

(Parker 2020, 458)

The concept of adequacy-for-purposes goes one step further in detaching cli-
mate models from their exclusive consideration as representational tools (Parker 
2009, 2020).

The concepts of both verification and confirmation take the representation of 
the empirical world as the exclusive (or at least primary) role of climate models. 
An adequacy-for-purpose view takes climate models as tools that can be valuable 
for purposes other than representation. The idea is that ‘model evaluation [under an 
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adequacy-for-purpose-view] seeks to learn whether a model is adequate or fit for 
particular purposes’ (Parker 2020, 458). This means that model evaluation needs to 
consider not only whether a particular model represents reality in an accurate way 
but also (and independently) whether it is adequate for the circumstances in which 
it is intended to be used. That includes the target, the user, the methodology, the 
goal, the research questions, etc.

Parker (2020, 462) considers that the most extended understanding of 
adequacy-for-purpose is associated with reliability in a type of use. She defines 
this as follows:

A tool M is adequate-for-p if and only if, in C-type instances of the use of M, 
purpose P is very likely to be achieved.

Here, whether M is adequate-for-p depends upon the context (C) in which the 
tool is intended to be used. C-type instances include things like the characteristics 
and abilities of the users (U), methodology (W), background contexts (B), or the 
required degree of fidelity (T) (Parker 2020, 464). Parker provides an example 
of how her adequacy-for-purpose view could work for the evaluation of climate 
models. She asks us to consider a computer model M designed to simulate the local 
rise in sea level that occurs along the US coast when a hurricane is nearby. The 
model developers would like their model to predict whether the rise in sea level at 
specific coastal locations will exceed the hazard parameters. The context of interest 
involves forecasters U at the US National Hurricane Center, who follow a method-
ology W for their predictions and within a certain background B (for instance, their 
computers operate normally without power cuts). A model M would be adequate 
for predicting the rise in sea level at that particular US coast if, whenever the fore-
casters use M in a way W and within B, they are likely to predict correctly whether 
the sea level will exceed the hazardous thresholds.

A second concept central to the adequacy-for-purpose approach is 
fitness-for-purpose. The concept of fitness-for-purpose serves to rank multiple 
models that are all adequate for a certain purpose. To that end, the concept of 
fitness-for-purpose, unlike that of adequacy-for-purpose, is scalar; that is, it admits 
degrees. If we assume that a certain purpose has a complex structure with a rank 
order, where Pmin is equivalent to being minimally and Pmax equivalent to being 
maximally adequate for the purpose, then we can assess the relative fitness of a 
model. Parker (2020, 463) defines fitness-for-purpose as follows:

A model M’s FITNESS-FOR-P is greater to the extent that M is 
ADEQUATE-FOR-P for a higher-ranking member of P = {Pmin, . . ., Pmax}.

Consider her example of Illinois high school students’ knowledge of world geog-
raphy and a geography teaching model. For increasing students’ world geography 
knowledge, even a small increase in knowledge counts as a success, but, of course, 
larger increases are more desirable. It might then be the case that a teaching model 
M1 increases the high school students’ knowledge of world geography more in 
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most instances than a different model M2. M1 thus has a greater fitness-for-purpose 
than M2. In a nutshell, the concept of fitness-for-purpose allows for a comparison 
between ‘tools’, all of which are adequate for a certain purpose, to assess which 
one is better suited for that purpose. That is, the concept of fitness-for-purpose 
allows us to rank ‘tools’ according to the level of their adequacy for a certain pur-
pose in a certain context.

This brief description of adequacy-for-purpose and fitness-for purpose should 
suffice to indicate how these concepts can be applied to the evaluation of attri-
bution methodologies to seek reparations for losses and damages. Though both 
concepts are involved in my discussion, I  refer to the overall approach as the 
adequacy-for-purpose view, with the understanding that evaluating adequacy-for- 
purpose may also involve evaluating fitness-for-purpose.

6.2 � An adequacy-for-purpose view for rectifying climate injustice

Two points should be emphasized from the previous discussion. First, the con-
cept of adequacy-for-purpose can be applied to the evaluation of any tool, 
whether a hammer, a computer, a climate model, or an attribution methodology. 
In other words, there is nothing inherent in the adequacy-for-purpose view that 
restricts this approach only to models. We could apply this framework to any 
purpose-directed scientific activity (Lusk and Elliott 2022). Hence, the shift from 
adequacy-for-purpose in model evaluation to adequacy-for-purpose in evaluating 
scientific methodologies for attribution purposes is justified. With this reminder, 
we can move on to analyze whether, to what extent, and under which conditions 
and circumstances, the two scientific methodologies under discussion – the proba-
bilistic approach and the storyline approach – can be adequate for attributing EWE 
to anthropogenic forcing.

Second, the adequacy of these scientific methodologies for attributing EWE 
to ACC varies depending on the context of use. Here, recall that the instance of 
use under consideration is liability for loss and damage. But whether attribu-
tion studies can be adequate for the purpose of attributing EWE to anthropo-
genic climate change in the context of reparations for loss and damage will also 
depend upon the normative system under consideration. Thus, the conditions of 
adequacy-for-purpose of attribution studies should be qualified depending on their 
specific instance of use.

We can consider two domains within which attribution studies can serve the 
purpose of attributing EWE to anthropogenic forcing in order to assign liability for 
the costs of losses and damages caused by climate change: the legal domain and 
the policy domain. Each of these domains has different adequacy-for-purpose con-
ditions. From a legal perspective, whether attribution studies are adequate for the 
purpose of legally attributing EWE to anthropogenic forcing depends on whether 
this purpose is likely to be achieved within the constraints imposed by our legal 
systems. In turn, this will depend upon the different legal systems’ requirements 
for proving causation. If attribution studies cannot provide the kind of answers 
required to prove causation in our legal systems, then the answer is negative. If 
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they can, then the answer would be positive. Moreover, it might be the case that 
different scientific methodologies are better suited than others to meet the empiri-
cal legal demands. Whether there is a plausible interpretation of the legal texts that 
may accommodate the statements provided by any methodological approach to 
attribution studies is a matter that is open for legal debate. In any case, this question 
lies beyond the scope of this book.

In the policy domain, the question of adequacy-for-purpose looks slightly dif-
ferent. In fact, in this context, we may turn the adequacy-for-purpose question 
around. That is, in the legal domain, we compare the empirical demands of our 
normative system (i.e., a legal system) with the information provided by attribution 
studies to see whether the results of attribution studies fit those demands. However, 
in the policy domain, our purpose is not to fit the demands of a given normative 
system (such as the legal system) but rather to develop a normative system that 
serves certain (moral and justice-related) purposes. However, the development of a 
new normative system must take into consideration the best empirical information 
available for the purpose at hand, thereby establishing new empirical standards for 
meeting the purposes we want to achieve.

Recall that the purpose of a climate policy mechanism for loss and damage is 
twofold. First, such a mechanism should be able to produce the best approximation 
of loss and damage caused by climate change inducing activities (i.e., it should be 
able to provide the closest approximation to climate change–related harm). Second, 
this policy mechanism should also serve the purpose of rectifying climate injustice, 
which requires repairing an injustice by accounting for the sources of the injustice, 
namely, emission-generating activities. This book engages with one approach to 
rectifying climate injustice in this sense, which is to make polluters liable for loss 
and damage via the application of a principle of historical responsibility. In other 
words, the purpose at stake here is to achieve the best identification of climate harm 
for which liability will then be distributed. Now, the relevant question is whether 
the existing attribution methods are adequate for this purpose and, if so, which one 
is fitter for that purpose.

We have good reasons to believe that both the probabilistic event attribution and 
the storyline approach are adequate for the purpose of identifying climate harm 
for which liability might then be distributed and thus are adequate for informing 
a rectificatory justice policy mechanism for loss and damage. Both the probabil-
istic approach and the storyline approach are widely accepted scientific methods. 
Recall that proponents of the storyline approach have always considered their pre-
ferred methodology to be compatible with the probabilistic approach. At the same 
time, despite the initial hostile reception of the storyline approach among the PEA 
community, this alternative approach has become widely accepted among the cli-
mate science community, as is reflected in the last IPCC report (IPCC 2021). For 
this reason, both approaches can be considered the best tools we currently have 
to achieve the best approximation of loss and damage caused by climate change 
inducing activities. At the same time, both approaches could in principle be used 
to distribute liability for loss and damage, since both approaches link GHG emis-
sions with certain climate change–related harm. Thus, both approaches could be 
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used to distribute liability for climate harm among those who contribute to climate 
change. In principle, therefore, both accounts seem to be adequate for the purpose 
of informing a rectificatory justice policy mechanism for loss and damage.

The question remains as to which attribution method is fitter for that purpose. 
Providing a complete answer to this question would be necessary in the few years to 
come, as attribution studies develop, and their social and political purpose becomes 
more and more relevant. However, such a task would require much more than I can 
do in this chapter and in this book. Nevertheless, I believe there are some reasons 
speaking in favor of fitness-for-purpose of the probabilistic approach in the context 
of rectificatory climate justice. Here, I would like to present these reasons, with the 
caveat that by no means I take them to solve the problem at hand. Further research 
would need to be done to conclude what approach is fitness-for-this purpose all 
things considered.

Let me start by revisiting the difference between the two methods in terms of 
their research questions. Recall that the probabilistic approach takes a certain event 
as a token of a class of EWEs and asks the following research question: How much 
did ACC increase the probability or risk of a specific type of event? The answer 
to this question would be of this sort: ‘ACC has increased (or decreased) the prob-
ability of occurrence of this type of EWE by a factor X (probability ratio)’. In 
contrast, the storyline approach takes certain dynamic variables as fixed and asks 
about changes in magnitude. For this approach, the relevant research question is: 
‘Given certain dynamic variables, how much has ACC increased the magnitude of 
this particular event?’ Accordingly, the answers attached to this methodology are of 
this sort: ‘ACC increased the EWE’s magnitude by a value or factor of x, assuming 
that the dynamic variables are so and so’. In the following, I will be arguing that 
the nature of the questions asked by the probabilistic approach and the correspond-
ing answers make it fitter for the purpose of liability than those involved in the 
storyline approach because they resemble our liability thinking as reflected in legal 
practice.

The use of probabilistic and risk assessment for attributing certain effects to 
certain causes is not entirely new. Legal practice already included this possibility 
in analogous contexts to climate change. An example of this is the use of probabil-
istic causation and risk assessment in liability concerning the effects of exposure to 
asbestos on people’s health. For instance, in the legal case Heneghan v Manchester 
Dry Docks Ltd, the company was declared responsible for its employee’s lung 
cancer due to his exposure to asbestos in the workplace.3 The evidence taken as 
relevant for establishing this causal connection was framed in terms of the increase 
in the risk of developing cancer due to exposure to asbestos. More specifically, the 
company was held liable for causing cancer because the exposure to asbestos had 
doubled the risk of developing cancer. This led the court to conclude that, on the 
balance of probabilities, the employee’s exposure to asbestos was the cause of his 
lung cancer. The underlying reasoning here involves two assumptions. First, the 
worker must be compensated for suffering the impacts of cancer, and second, com-
pensation must be provided by those who have likely caused it. A risk assessment 
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showing that his exposure to asbestos has doubled the risk of developing cancer 
indicates that we are more likely to be right than wrong in attributing his cancer to 
his exposure to asbestos. Arguably, this is taken as a sufficient reason to make the 
company liable for the negative effects of his exposure to asbestos.4

Cases such as Heneghan v Manchester Dry Docks Ltd show that our under-
standing and practice of attributing liability and causation is already framed in 
the terms proposed by the probabilistic approach.5 In a sense, probabilistic assess-
ments of this sort are already present in our social understanding of what it means 
to attribute an effect to a cause in contexts of liability for damages. In my view, it 
is this similarity between the probabilistic approach and existing causation claims 
in certain liability contexts that makes this approach fit for attributing EWEs to 
human actions in the context of liability for loss and damage. The fact that the 
probabilistic approach can provide the kind of assessments accepted in other legal 
cases makes it fit for this context.6

One might object that my argument seems to be contradictory. Previously, 
I established a distinction between the legal and the policy domain to argue that my 
focus remains within the policy domain. But now I turned to legal sources to make 
a case in favor of the probabilistic approach. However, these two claims are not 
incompatible. I argued earlier that, to develop a policy mechanism, one need not 
adhere to the established empirical standards within law. Instead, the demanding-
ness of the empirical standards of a policy mechanism can be shaped depending on 
its role and the function that it is intended to serve. However, this does not mean 
that the legal domain cannot provide some guidance on the kind of methods that 
should be preferable in certain contexts. In my view, the use of the probabilistic 
approach in certain legal contexts associated with liability for damages is a reason 
to favor the probabilistic approach over its alternative for its ‘fitness-for-liability’. 
Of course, further research is needed to determine whether these advantages con-
clusively show that we ought to prefer the probabilistic approach over the storyline 
approach all things considered.

Proponents of the storyline approach might press a second objection. They 
might argue that the forensic and deterministic reasoning present in the storyline 
approach also reflects forms of causation present in liability thinking and legal prac-
tices. Thus, the same reasoning could be applied to support the fitness-for-liability 
of the storyline approach, or even stronger, to argue for the superiority of the 
fitness-for-liability of the storyline approach, given that its reasoning resembles 
stronger forms of causation. For instance, Lloyd and Shepherd have argued that 
the storyline approach can establish deterministic ‘but for’ causation, which is a 
stronger form of causation recognized in legal cases than the kind of probabilistic 
causation involved in toxic tort law cases (Lloyd and Shepherd 2021, 28). The 
storyline approach provides evidentiary narrative, in a forensic sense, about the 
role of each factor in a single impact, potentially including other factors apart from 
merely physical ones (e.g., the so-called confounding factors such as vulnerability 
and exposure). Lloyd and Shepherd exemplify this kind of narrative with a figure 
similar to this one:
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Take a liability case involving a car accident and damages suffered by a pedes-
trian. Here, when we assess whether the damages suffered by a pedestrian were 
caused by a hitting car, we assess whether these damages would have happened if 
it were not for the car. In other words, we assess whether the damages happened 
‘but for the car’. We do not assess whether the probability of the pedestrian suf-
fering damages increased by a certain degree due to the driving car. Similarly, the 
storyline approach builds ‘but for’ narratives such as: had it not been for ACC, the 
thermodynamic (local) variables would have been different and the magnitude of 
the event (described in terms of hazard or impact) would have been, for instance, 
lower. As we saw, such a result would be achieved by comparing the values of 
thermodynamic (local) variables with ACC and with natural variability only. The 
role of factors (such confounding factors) in the magnitude of the event can also 
be considered in this narrative. For instance, if the target population would have 
not had building of this sort, the damages caused by the changes in thermodynamic 
factors would have been so and so.

However, and importantly, in this narrative, the potential effects of ACC on 
dynamic variables are ignored. Instead, dynamic variables are fixed and only the 
effects of ACC on thermodynamic variables are considered. For this reason, Llyod 
and Shepherd claim that ‘the storyline approach can establish deterministic “but 
for” causation, albeit in a conditional manner’ (Lloyd and Shepherd 2021, 28). In 
other words, by fixing the dynamic variables, the storyline approach ignores how 
the changes in dynamic variables affected the event. Thus, the storyline approach 
works rather often as in Figure 6.2:

Dynamic

variables 

Thermodynamic

(local) variables

Hazard

factors

Confounding

Impact

Figure 6.1 � Storyline evidentiary narrative as represented by Lloyd and Shepherd. Arrows 
represent casual influence.

Source: Lloyd and Shepherd (2021)
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Although this conditional manner does not, at first, seem to invalidate the claim that 
the storyline approach also reflects our standard ways of thinking about causation 
and liability, I will argue that this initial perception is misguided. Instead, I argue 
that the conditional characteristics of the storyline approach make this approach 
depart from standard liability reasoning and thus less fit for liability purposes.

The main reason for believing that the conditional nature of the storyline 
approach does not present any disadvantage is that, at the end of the day, any causal 
connection is conditioned on certain ‘fixed’ factors. When we compare the actual 
world with a counterfactual one, we always take some background factors to be 
‘fixed’. When we assess whether certain injuries a pedestrian caused by a car, we 
compare the actual world where the pedestrian was hit by the car with a world in 
which all factors except for the car hitting the pedestrian were present. We ‘fix’ 
things such as the pedestrian’s age or the weather. If in the counterfactual world in 
which the car is absent, the pedestrian had not suffered those injuries, then we con-
clude that the injuries of the pedestrian were caused by the car. Similarly, in many 
attribution studies, including those carried out with the probabilistic approach, 
some background factors are taken as fixed. For example, the same volcanic forc-
ings on climate are taken as fixed when comparing the probability of an EWE in a 
world with and without ACC. Similarly to the car example, this is done to ensure 
that differences between p1 and p0 reflect only the additional impact of human 
influence (Stott, Karoly, and Zwiers 2017, 145), with the exception that the causal 
connection established here is a probabilistic one. Recently, even some traditional 
proponents of the probabilistic event attribution have argued that attribution meth-
ods often differ in the degree of conditioning rather than fundamentally (Stott, 
Karoly, and Zwiers 2017; Otto 2023). For those reasons, neither the conditional 
nature of the storyline approach represents an exception to how attribution studies 
are carried out in comparison to other attribution methods, nor does it differ from 
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Figure 6.2  Storyline evidentiary narrative. Arrows represent casual influence.
Source: My own representation



118  Toward a rectificatory policy mechanism for loss and damage

how liability assessments are carried out in legal practice. Hence, the argument 
would go: the conditional nature of the storyline approach does not constitute a 
disadvantage for its fitness-for-liability.

However, this counterargument is somewhat misguided. For the conditioning 
happening within the storyline approach is different in nature (and not in degree) 
from the conditioning happening both in standard liability cases and within PEA 
studies. Consider the car accident above. The kind of things that are ‘fixed’ when 
considering the role of the car in the pedestrian injuries are background factors, 
such as the pedestrian’s age or the weather. They are background factors in the 
sense that they define the kind of environment in which the event occurs and their 
features they do not depend on the cause of the event under consideration. For 
instance, the age of the pedestrian does not depend on the presence or absence of 
the car, nor on the driver’s behavior. Similarly, PEA studies fix background condi-
tions such as volcanic forcings, which bear no relationship of dependency with the 
cause of the events at stake, namely, ACC.

In contrast, the storyline approach fixes factors that are not part of the background 
conditions under which environmental impacts from climate change happen, not 
at least in the sense described earlier. Remember that the storyline approach fixes 
the dynamic variables of an EWE. However, we know that these dynamic variables 
are affected, or at least are very likely to be affected, by ACC and thus depend 
on ACC. Whereas the pedestrian’s age is not dependent on the driver’s behavior, 
dynamic variables are dependent on ACC. Likewise, whereas volcanic forcings are 
not dependent on ACC, dynamic variables are dependent on ACC. For this reason, 
dynamic variables are not background factors of the event, or at least not in the 
same way as the pedestrian’s age or volcanic forcings are in standard liability cases 
and in PEA studies respectively. Further, by fixing the dynamic variables, the sto-
ryline approach ignores some of the direct effects (changes in dynamic variables) 
of the cause of the event (ACC), whereas standard liability cases do not ignore 
the direct effects of the cause of the event (faulty driving) by fixing the age of the 
pedestrian in the example above. Neither does the PEA ignore the direct effects of 
the cause of the event (i.e., ACC) by fixing volcanic forcings.

These remarks cast doubt on the two claims grounding the possible counter-
argument above. First, the kind of ‘conditional’ but for narrative involved in the 
storyline approach differs fundamentally from standard ‘but for’ narratives present 
in standard liability cases. Second, the storyline approach differs fundamentally in 
the kind of conditioning employed (and not as a matter of degree) from the proba-
bilistic approach.7 These two conclusions give us reasons to consider that, at least 
in principle, the type of causation evoked by the probabilistic approach resembles 
more closely the type of liability thinking present in the law than the storyline 
approach. This would make the probabilistic approach more fit-for-liability than 
the storyline approach.

However, three caveats are in order before closing this section. First, note that 
the conditional results of the storyline approach can be combined with an analysis 
of how changes in circulation could affect the estimation about the effects of ACC 
(Lloyd and Shepherd 2021, 27–28). Second, recall that, as I argued in Chapter 5, 
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the probabilistic account often uses proxy-definitions that tend to leave aside or 
downplays dynamic factors, thereby operating in practice in similar ways to the 
storyline approach. Third, recall that the problems concerning the representative 
power of climate models for modeling dynamic changes might make the probabil-
istic approach not even adequate for the purpose of rectificatory justice. Indeed, in 
those instances, the storyline approach might be better able to represent the best 
approximation to climate change–related harm.

These three remarks contribute to emphasize two important conclusions of the 
discussions I offered in this section. First, the probabilistic approach might be fit-
ter for liability purposes at an abstract level given the kind of causation it evokes 
and its relationship with legal thinking. However, this does not mean that this 
approach would be fitter-for-liability in all cases. Second, relatedly, the argument 
offered in this section remains highly inconclusive. Even though the probabilistic 
approach might be fitter-for-liability at an abstract level, this does not mean that 
this approach ought to be preferred, all things considered, to the storyline approach 
for liability purposes. Although answering such a question lies beyond the scope of 
this book, these remarks are nevertheless important because any attempt to provide 
a conclusive answer will need to take them into consideration.

6.3 � Distributing liability and achieving rectificatory justice

We now know what kind of considerations are relevant for choosing among attribu-
tion methods to identify climate change–related harm and thus loss and damage. 
However, two issues must be clarified in order to explain how a policy mechanism 
of this sort could achieve rectificatory justice for loss and damage. First, we need 
to know how to distribute liability for climate change–related harm. Second, we 
need to explain how the identification of harm and the distribution of liabilities 
can achieve rectificatory climate justice given uncertainties surrounding climate 
change scientific information.

Let us start with the first issue. Some basic facts about climate change may 
appear to challenge the possibility of attributing liability for loss and damage. As 
is well known, even if we can attribute certain instances of environmental harm to 
climate change, there is no discernible link between the emissions of a particular 
state and specific instances of loss and damage. Greenhouse gases are mixed in the 
atmosphere and become evenly distributed shortly after being emitted, irrespective 
of their geographical location. Moreover, many of those gases are ‘stock pollutants’ 
in that the changes they force in the climate system are a function of their accumu-
lation over years. These two facts make it impossible to attribute certain damages 
to specific agents. That is, these two facts undermine the possibility of ascribing 
any particular causative event occurring in a certain geographical location specifi-
cally to emission-generating activities of a particular state (Page 2012).

To solve this problem, we can again appeal to the possibilities of legal practice 
to shape policymaking. The difficulties of finding a direct link between the contri-
butions of individual actors to a general problem and the specific harms caused by 
that problem are not exclusive to climate change, and they have been dealt with in 
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legal practice before. For instance, in the years between 1947 and 1971, millions 
of American women took an estrogen-type drug, DES, to prevent miscarriages. 
In 1971, DES became contraindicated after research found an unquestionable 
link between DES and cancerous and precancerous vaginal tract abnormalities in 
prenatally exposed daughters of DES users. Some years later, millions of women 
faced the possibility of developing vaginal and cervical cancer but were unable 
to identify which of several hundred companies manufactured the particular pills 
their mothers took. Despite these difficulties, the California Supreme Court con-
cluded that manufacturers could be made liable for those harms using what became 
known as the market share mechanism. In a nutshell, the market share mechanism 
distributes liability for certain harms according to a company’s proportional con-
tribution to the entire production of the drug sold by all companies. Other courts 
have applied this method of attributing liability for harm caused by DES and other 
products. (Sheffet 1983; Priest 2010)

Determining whether or not a market share mechanism could contribute to dis-
tributing legal liability lies beyond the scope of this book and my field of exper-
tise. However, this mechanism could be used to distribute liability within a policy 
mechanism for loss and damage. In this way, again, legal practice can inform poli-
cymaking in the context of loss and damage.

As I envision it, a policy mechanism for loss and damage could incorporate, 
on the one hand, knowledge gained from attribution studies to identify loss and 
damage. On the other hand, such a policy mechanism would incorporate a fund 
whereby money is collected proportionally according to each state’s contribution 
to climate change (following the PPP, as I argued in Chapter 4) and distributed in 
the form of reparations to those suffering loss and damage as identified by attribu-
tion studies.

Of course, there are some uncertainties surrounding both attribution science and 
distribution of liabilities. On the attribution science side, there is admittedly always 
even a minimal possibility that climate change in fact did not cause the attributed 
loss and damage. For example, following the probabilistic approach, even if it is 
concluded that climate change has increased the probability of an event happen-
ing by 200%, there is still a small chance that climate change did not in fact cause 
the event. Following the storyline approach, we do not know the true changes in 
dynamic conditions due to climate change and thus we cannot be 100% certain 
that the increases in magnitude attributed to climate change are accurate. Similarly, 
we cannot know which agents’ emissions specifically caused loss and damage at a 
certain moment in a particular geographical location. Hence, when we use a market 
share mechanism for distributing liability, the distribution of liability in particular 
instances of loss and damage most likely does not truly reflect the contribution of 
each state to that climate change–related harm. Some might think that this poses a 
significant problem for a rectificatory justice account, since we cannot be sure that 
rectificatory justice for loss and damage is achieved with this policy mechanism.

It might indeed be that particular attribution statements and particular distribu-
tion of liabilities are (partly) misguided. However, this does not undermine the 
achievement of rectificatory justice. Here, I follow Rawls in arguing that justice is 
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a virtue of institutions, and thus the primary subject of justice is ‘the way in which 
social institutions distribute fundamental rights and duties’. In other words, justice 
is achieved if, overall, social institutions realize a distribution of rights and duties 
according to the purposes they are intended to fulfill. A policy mechanism for loss 
and damage achieves rectificatory justice if it is designed in the best possible way 
to repair the harmful effects of climate change, thereby fulfilling reparatory rights, 
while providing some normative relevance to its historical origins insofar as this is 
possible, thereby distributing rectificatory duties to those closely connected to the 
source of climate injustice. As I have argued in this book, a policy mechanism for 
loss and damage based on the PPP achieves this aim. Its institutional design accord-
ing to these two parameters enables the policy mechanism for loss and damage to 
achieve rectificatory justice, not its particular performance in every single instance 
of loss and damage.

This explanation should soften some concerns about rectificatory approaches 
being ‘too time-consuming and costly’ and ‘difficult to be relied upon to produce 
just outcomes . . . given the enormous social and economic inequalities between the 
two parties [involved]’ (Boran and Heath 2016, 248). These concerns derive from a 
tort-law interpretation of rectificatory justice where it is assumed that victims need 
to have the necessary resources to bring polluters to court to achieve their justice 
demands (Boran and Heath 2016, 245). However, as we have seen, this should not 
be a concern for the approach I have presented here. A policy mechanism enables 
climate justice to be achieved in a more stable, organized, and clear manner so that 
individuals have the security that resources will be available to them if they suffer 
losses and damages from climate change.

To close this section, I would like to introduce and answer two final objections 
to my account. The first objection concerns skepticism about the forward-looking 
potential of a rectificatory approach. For instance, some scholars argue that repara-
tions are ‘inefficient as a way forward against the effects of climate change’ and that 
they cannot ‘be effective in securing improvement and infrastructural resilience 
[and] fall short of providing politically viable guidance to multilateral cooperation 
on adaptation’ (Boran and Heath 2016, 247). However, the concern that repara-
tions cannot ensure adaptation seems to be beside the point. Adaptation and L&D 
are two different responses to climate change and thus can be kept distinct when it 
comes to their policy design. If adaptation is not ensured with reparations for loss 
and damage, we might simply need a different policy mechanism for adaptation. 
Moreover, an approach that keeps adaptation and L&D separate can still address 
these concerns by enabling synergies between adaptation and L&D. For instance, 
as some scientists have suggested, the empirical data gathered for L&D purposes 
might also be useful for adaptation planning (Stott, Karoly, and Zwiers 2017).

The second objection concerns political feasibility. Some philosophers and 
political theorists have argued that a rectificatory justice approach may generate a 
polarized atmosphere among political parties, which, in turn, would hinder a con-
sensus in political negotiations on climate policy. In the absence of that consensus, 
we would not reach any meaningful solution to climate change or to the problems 
associated with loss and damage (Posner and Weisbach 2010; Moellendorf 2014; 
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Boran and Heath 2016; Wallimann-Helmer et al. 2018). Moreover, this concern 
has gained political momentum in recent years because of paragraph 52 of decision  
1/CP.21 of the Paris Agreement, which rules out any basis for liability and com-
pensatory claims. This paragraph has been interpreted as a rejection of rectificatory 
approaches to climate justice of the sort I have defended in this book. This is what 
I call the Political Feasibility Objection.

Before I engage with this problem in more depth in the next section, some pre-
liminary remarks will be useful here. First, invoking rectificatory justice principles 
might have made agreements more difficult thus far, but negotiations also depend 
on the political actors at any given time. It is not written in stone that future politi-
cal actors will not have other incentives and motivations. There might be reasons 
to believe that rectificatory justice arguments will be more successful in the future. 
Second, even if mechanisms based on historical responsibility do not generate the 
necessary consensus in negotiations because some parties reject them, the same 
holds true for mechanisms that ignore historical responsibility. The historical roots 
of climate change trigger resentment among those who suffer their consequences. 
Any policy mechanism that does not acknowledge the role of emission-generating 
activities in the harm associated with loss and damage is likely to be rejected by 
countries vulnerable to climate change. Therefore, rejecting historical responsibil-
ity is not likely to facilitate an agreement.

In the next section, I  elaborate a more detailed (and somewhat speculative) 
response to this objection.

6.4 � The political feasibility objection

Feasibility issues are important if we aim to develop arguments with impacts in 
real-world policy, which should be a desideratum of political philosophy (Rawls 
1999, 2001; Brennan and Pettit 2007; Kenehan 2017). This desideratum is con-
tained in the Rawlsian idea of developing theories that are realistically utopian. 
The idea is that our philosophical theories should have real possibilities of success 
(‘realistically’) but should at the same time be morally desirable (‘utopian’). The 
idea of political feasibility touches upon the first of those elements. In climate 
justice, the problem of political feasibility is highly relevant if we aim to develop 
theories that have real-world impacts on climate policies.

My aim in this section is to spell out the grounds of the Political Feasibility 
Objection and to provide a somewhat speculative argument to challenge this objec-
tion. In a nutshell, I argue that some empirical evidence might speak against the 
motivational concerns grounding the Political Feasibility Objection. Specifically, 
I argue that rectificatory arguments might be more likely to increase support for 
policies aimed at repairing loss and damage and that this might have an indirect 
influence on the political motivation of the relevant political actors to provide repa-
rations for loss and damage based on historical responsibility. At the very least, 
these findings provide a reason not to reject rectificatory approaches outright on 
feasibility grounds.
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6.4.1  �Introducing and exploring the feasibility concern

The Political Feasibility Objection claims that a rectificatory justice approach may 
generate a polarized atmosphere among political parties that will hinder political 
consensus and a solution to climate change and/or to loss and damage. Thus, a 
rectificatory justice approach is unfeasible.

Let us start with a detailed examination of the claim that ‘support for 
L&D based on compensatory justice may be currently politically unfeasible’ 
(Wallimann-Helmer et al. 2018). Pablo Gilabert and Holly Lawford-Smith (Gila-
bert and Lawford-Smith 2012, 5) begin their analysis of feasibility by spelling out 
its different components: ‘It is feasible for X to φ to bring about O in Z. In this for-
mulation, X ranges over the relevant agents; φ refers to the relevant action; O refers 
to the outcome and Z refers to the contextual factors of space and time’.

According to this formula, the elements of the unfeasibility claim in the case of 
loss and damage could be interpreted as follows:

•	 X refers to the COP within the UNFCCC;8

•	 φ refers to the acceptance and use of rectificatory arguments based on historical 
responsibility;

•	 O refers to repairing loss and damage from climate change now and in the 
future;

•	 and Z refers to the current and mid-term international order.

Therefore, the objection’s claim is that it is unfeasible for the UNFCCC to accept 
and use rectificatory arguments based on historical responsibility to repair loss and 
damage from climate change in the context of the current and mid-term interna-
tional order.

Before going into further details, we should also note a distinction between two 
forms of unfeasibility. First, something might be unfeasible because it meets ‘hard 
constraints’. Hard constraints are constraints that ‘will always be constraints’ (Gil-
abert and Lawford-Smith 2012). These constraints rule out possible actions. Physi-
cal or biological constraints are good examples of hard constraints. Gravity and my 
features as a human being are a constraint on my ability to fly to the moon on my 
own power. Only major changes in human enhancement technologies, which are 
virtually impossible to achieve in my lifetime, could change that fact. Therefore, 
gravity will always be a hard constraint on my ability to fly to the moon. This is 
why flying to the moon is unfeasible for me in my lifetime.

Soft constraints are constraints that create difficulties for certain options. They 
do not rule them out but make them comparatively less feasible. Examples of these 
constraints are economic, institutional, cultural, motivational, or psychological 
constraints. Unlike hard constraints, soft constraints involve a probabilistic compo-
nent. When we refer to soft constraints, we do not mean that the proposals affected 
by them are impossible to carry out. Rather, we think that ‘the probability of their 
bringing it about is not high enough’ (Gilabert and Lawford-Smith 2012, 6). Soft 
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constraints are also malleable: something can be done to overcome them. Whereas 
hard constraints rule out possible actions, soft constraints indicate the difficulties 
of acting.

Hard and soft constraints render proposals infeasible in different ways. Hard 
constraints make certain options infeasible in a binary sense, and soft constraints 
make certain options infeasible in a scalar sense. According to Gilbert and 
Lawford-Smith, ‘a proposal is feasible in the binary sense only if it does not violate 
hard constraints, and is more feasible in the scalar sense the more it accommodates 
soft constraints’ (Gilabert and Lawford-Smith 2012, 7). More specifically, they 
define binary and scalar feasibility constraints as follows:

Test 1: Binary: It is feasible for X to φ to bring about O in Z if X’s φ-ing to bring 
about O in Z is not incompatible with any hard constraint.

Test 2: Scalar: It is more feasible for X to bring about O1 than for Y to bring about 
O2 when it is more probable, given soft constraints, for X to bring about O1 
given that he or she tries, than it is for Y to bring about O2 given that he or she 
tries.9

With these distinctions in mind, we can now explore the kind of constraints that 
give rise to Political Feasibility Objection. The first important thing to note is the 
nature of the relevant agent involved, in this case the COP is the relevant agent 
(similar to Kenehan 2017). This is so because developing an international policy 
instrument for loss and damage requires an international agreement within the 
UNFCCC, and COP is the supreme decision-making body of the UNFCCC where 
all the States that are Parties to the Convention are represented and where decisions 
about climate policies are undertaken. Note also that the COP is not a unified agent. 
Instead, it comprises different parties who need to discuss and agree on a specific 
matter for any decision taken by the COP.

The nature of the COP already reveals one of the constraints that give rise to the 
feasibility concern, namely, an institutional constraint. The institutional constraint 
arises from two factors. First, for the COP to make a decision such as the one 
involving the rectificatory grounds of loss and damage policies, there needs to be 
an agreement between the Parties. However, second, the relevant Parties have dif-
ferent and conflicting interests and motivations. To simplify matters, we can divide 
the Parties between developed and industrialized nations (Annex I countries) and 
less developed and vulnerable nations (non-Annex I countries). As Kenahan has 
observed, historically speaking, developed and industrialized nations (particularly, 
the United States) have rejected rectificatory arguments based on historical respon-
sibility, while less-developed and vulnerable nations have pushed for an agreement 
that reflects historical responsibility (Kenehan 2017, 199–204). The UNFCCC has 
clearly reported this disagreement within the negotiations:

For some [parties], historical responsibility was central to the discussions on 
a formulaic approach, and this issue has to be resolved in terms of responsi-
bility for current impacts before discussing the responsibility of non-Annex 
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I Parties. For others, it was not seen as an adequate measure of equity because 
it is complex, statis and includes a large number of variables.

(UNFCCC 2012)

To summarize, the institutional setting represents a constraint on the COP’s ability 
to develop a policy instrument to repair loss and damage based on a rectificatory 
framework. That constraint is mainly given by the necessity of reaching an agree-
ment among parties with different interests and incentives. Therefore, any solution 
is blocked until such an agreement can be reached.

Once we know what the main constraints are, it is time to consider the sense in 
which they render a rectificatory approach infeasible. The constraints we face are 
soft because they concern institutional mechanisms and can potentially be changed. 
Therefore, a rectificatory approach would be more or less feasible in a scalar sense 
depending on how it accommodates the constraints at stake. But in order to work 
out the ways in which those constraints can be accommodated, we must delve a bit 
deeper into their nature.

I noted earlier that this institutional constraint emerges because of the need for 
an agreement as well as because of competing interests among the different parties. 
This is what hinders the development of policy instruments based on a rectificatory 
framework. However, note that these two factors would not pose a major problem 
if all the Parties involved would try to embrace a rectificatory framework. That 
is, there are no further institutional constraints that would hinder framing loss and 
damage under rectification beyond the fact that some Parties are not motivated to 
accept that framework. Therefore, apart from institutional constraints involving the 
need for an agreement, there are important motivation constraints that affect one 
side of our division of the Parties, namely, developed and industrialized nations. 
Moreover, the institutional constraints depend on the motivational constraints 
because, if we resolve the latter, the former will not pose a major problem for 
reaching an agreement based on rectificatory arguments. Hence, the relevant ques-
tion now is whether motivational constraints (of the sort faced in the context of 
climate policies) suffice to conclude that a rectificatory approach is infeasible and, 
therefore, suffice to rule out the possibility of such an approach.

Interestingly, scholars raising the Political Feasibility Objection take the resist-
ance of developed and industrialized countries to accepting rectificatory arguments 
as grounds for immediately rejecting a rectificatory framework. However, they do 
not seriously explore the possibilities of overcoming that resistance. In contrast, 
I follow Gilabert and Lawford-Smith in believing that motivational constraints do 
not immediately rule out the feasibility of a given option, but only force us to 
explore the possibilities of changing the motivational structures at stake. As they 
argue:

The fact that people do not want to do something does not mean that we 
should think getting it done is infeasible, it just means we should think 
about how to change incentive structures and thereby change people’s 
desires. In fact, political theories often function as social criticism, and, 
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when they do, their main purpose is to help change people’s desires and 
affect political apathy.

(Gilabert and Lawford-Smith 2012, 5)

In the case at stake, the motivation of representatives of developed and industrial-
ized nations, especially the United States, for not accepting rectificatory arguments 
depends, among other things, upon economic interests. An agreement based on 
historical responsibility is likely to harm their economic interests because they are 
among the biggest historical emitters. This fact is indeed difficult to change since 
this interest will remain unless other considerations outweigh it. However, in dem-
ocratic political regimes, an important consideration is the democratic support that 
political actors receive from their populations. That is, the motivational structure of 
each nation’s representatives is also affected by the motivational structure of their 
populations. If people support certain political initiatives, that can likely change 
their representative’s motivation to accept them. For it is generally in the interest 
of political representatives to carry out and advance the initiatives supported by 
their (potential) voters.

These remarks suggest that the possibilities of changing existing incentive 
structures within the UNFCCC negotiations might depend significantly on the 
motivational structure of citizens living in developed and industrialized countries. 
Therefore, whether or not rectificatory arguments are likely to succeed in the nego-
tiations on reparations for loss and damage depends partly on whether the general 
populace accepts those kinds of arguments.

A complete account of whether and how people can feel motivated to accept 
these kinds of arguments lies beyond the scope of this book, since that would 
require conducting an empirical study about the motivational effects of rectifica-
tory arguments in the context of climate justice. My aim here is more modest. 
I rely on existing experimental studies and some background assumptions to sug-
gest that people could actually be more motivated by rectificatory arguments than 
the Political Feasibility Objection suggests. If this is the case, then there are rea-
sons to press these kinds of arguments despite current political actors’ resistance 
to accepting them.

6.4.2  �Motivational and psychological aspects of the political  
feasibility objection

In this section, I rely on selected psychological studies to suggest that rectificatory 
arguments might not be as infeasible as some scholars have believed. For, although 
they might currently be rejected by developed nations’ representatives, they might 
help motivate their respective constituents to accept justice demands of reparations 
for loss and damage. If people are motivated by these arguments, this can have a 
mid-term effect on politicians’ willingness to accept them. These findings weaken 
the case for the Political Feasibility Objection.

The argument I offer here relies on empirical data concerning people’s motiva-
tion to rectify injustices. However, for these empirical data to support my argument, 
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we must also rely on some background assumptions.10 The first two assumptions 
concern conceptual relations. These conceptual relations involve identifying rec-
tificatory arguments with arguments based on the breach of negative duties, on the 
one hand, and, on the other, forward-looking arguments with arguments based on 
positive duties.

I believe that these identifications are justified for the following reasons. First, 
rectificatory arguments relate to negative duties in the following way. Negative 
duties require that we refrain from harming others or from infringing other people’s 
rights. As defined in this book, rectification aims to repair the consequences of the 
infringements of rights and the harm caused by climate change–related activities. 
Rectificatory claims and arguments emerge as a result of the breach of these nega-
tive duties. Second, forward-looking arguments relate to positive duties as follows. 
Forward-looking arguments aim exclusively at addressing people’s suffering (in 
this case, suffering related to loss and damage from climate change) without delv-
ing into the question of how that suffering came about. Positive duties require 
assisting those who suffer harm, regardless of who has caused that harm. Thus, 
forward-looking arguments in the context of climate justice stem from positive 
duties to help those suffering climate change–related losses and damages.

My argument also draws on two further assumptions, following Lawford-Smith 
(2012). First, violations of negative duties are associated with actions, and second, 
violations of positive duties are associated with omissions. The justification for 
those assumptions is that, on the one hand, the suffering we want to correct through 
rectification stems from an action that violates negative duties. On the other hand, a 
failure to distribute resources in a way that meets the necessary standards to allevi-
ate people’s suffering is a failure to act in what we should do or should have done.

With these assumptions in mind, I  argue, first, that rectificatory arguments 
might be successful in motivating people to repair losses and damages because 
people are more motivated to alleviate harm when they perceive that it has been 
caused by actions rather than by omissions. This phenomenon is known as ‘omis-
sion bias’ (Hauser, Tonnaer, and Cima 2009; Baron and Ritov 2004). For instance, 
in an experiment that tested this intuition, subjects faced two different trolley sce-
narios. In the first scenario, individuals were asked to consider the action of an 
individual pushing a fat man off a bridge to prevent the death of three people. In 
the second scenario, they were asked to consider a person omitting to pull a lever 
to stop the fall of a fat man that would prevent three people’s death. Participants of 
the study judged the action in the first scenario as worse than the omission in the 
second (Cushman, Young, and Hauser 2006). Whether or not this bias is justified, 
this fact might be relevant when developing theories that can motivate people to act 
in ways we consider to be morally required.

These results support the claim that people might be more motivated to alleviate 
losses and damages from climate change when they understand them to be caused 
by actions rather than by omissions, since they will perceive those losses and dam-
ages as worse than if they had been caused by omissions. Arguably, other things 
being equal, the worse people consider suffering to be, the more motivated they 
might be to alleviate that suffering. Given that rectificatory claims emerge from the 
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fact that certain actions cause human rights infringements, people might be more 
motivated to repair losses and damages when they are persuaded by rectificatory 
arguments. In my view, although this does not constitute a conclusive argument 
against the feasibility objection, it does speak against it.

My second point is that people might be more motivated to repair losses and 
damages when they are persuaded by rectificatory arguments because they are 
more motivated to repair harm when they believe that it is the result of their having 
breached their obligations toward others. This point is supported by another cluster 
of psychological studies, which have shown that people are more motivated to 
make up for the results of certain actions when they feel they have ‘not fulfilled, or 
perhaps even . . . violated, one’s own obligations toward others and society’ (Cap-
rara et al. 2001). The motivational force of that feeling has at least two manifesta-
tions. First, it motivates individuals to make reparations for the harm they have 
caused, and, second, it motivates people to refrain in the future from the actions 
that have caused that harmful situation (Smith and Lazarus 1990). However, these 
findings need to be qualified with two assumptions. First, we must assume that 
people are still more motivated to make up for the results of certain actions when 
they contribute to certain harmful effects together with others; and/or, second, that 
they are also motivated when they perceive themselves as part of collective entities 
causing that harm.11 However, granting these assumptions, given that rectificatory 
arguments highlight the relevance of having breached the general obligation of not 
infringing people’s rights, these arguments are more likely to trigger the necessary 
motivation both to repair losses and damages and to avoid contributing to actions 
that cause them in the future.12

In the previous section, I followed Gilabert and Lawford-Smith in arguing that 
the fact that people are not currently motivated to do something is not a decisive 
reason to believe that it is infeasible. It only means that we should think about how 
to motivate them to do it. I also argued that representatives of developed and indus-
trialized nations might be motivated to accept a rectificatory framework for repair-
ing loss and damage from climate change if the citizens they represent support that 
kind of framework. In this section, I have provided some experimental studies that, 
interpreted in certain ways, suggest that people might be motivated by rectificatory 
arguments based on historical responsibility. This suggests that rectificatory argu-
ments, far from being unfeasible, might change political tendencies in the mid-term 
if those kinds of arguments are emphasized within political negotiations and within 
the public discussion.

6.5 � Conclusion

This chapter has provided an overarching picture of rectificatory justice for loss 
and damage. In doing so, I have addressed some open questions. First, I have eval-
uated the adequacy- and fitness-for-purpose of attribution methods for identifying 
climate change–related harm for which liability would then be distributed in a pol-
icy mechanism for loss and damage. I have argued both the probabilistic approach 
and the storyline approach are adequate for the purpose of informing a rectificatory 
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approach to loss and damage. However, I have also argued that the probabilistic 
approach is fitter for the purpose of liability because it reflects the same reasoning 
involved in legal liability practices, such as toxic tort law cases.

Second, I have argued that liabilities should be distributed within a policy mech-
anism for loss and damage in proportion to emissions, similar to the way in which 
a market share mechanism has been used to distribute liabilities in the context of 
legal liability for damages. Further, I have argued that rectificatory justice does not 
pertain to individual instances of loss and damage but rather to the structure of a 
policy mechanism designed to address these instances collectively.

Furthermore, I have argued that my account can meet the challenges brought 
against rectificatory justice accounts, such as those related to the time and effort 
victims might need to invest to achieve justice and those related to the lack of abil-
ity to foster adaptation. Against these objections, I have argued that my account 
based on a policy mechanism does provide a stable mechanism for victims to 
achieve justice without forcing them to go before the court. I have also argued that 
adaptation and loss and damage should be kept as two distinct policy responses to 
climate change, although synergies between them should be fostered.

Finally, I  have addressed the Political Feasibility Objection. This objection 
asserts that a rectificatory- and responsibility-based account generates a polarized 
atmosphere that hinders consensus during political negotiations on climate policy. 
In order to answer this objection, I  have explored the constraints that give rise 
to unfeasibility concerns and argued that they are highly dependent on people’s 
incentive and motivational structure. Therefore, whether these constraints make 
the proposal unfeasible crucially depends on the possibilities for overcoming them. 
Next, I have explored the possibilities of overcoming these constraints by consid-
ering empirical findings concerning people’s motivational structure. I have argued 
that some psychological studies may suggest that framing loss and damage as a 
matter of rectification may better motivate people to support policy mechanisms 
to address loss and damage. This suggests that if rectificatory arguments perme-
ate from climate negotiations to the public discourse, they might actually change 
politicians’ incentives to reject them. In my view, these remarks suggest that the 
Political Feasibility Objection may be less problematic than is often assumed.

Notes
	 1	 A closed system is one that includes all the values obtained by application of a given 

operation to its members. As Oreskes et al. point out, only purely formal logical struc-
tures, such as proofs in symbolic logic and mathematics, can be shown to represent 
closed systems. That means they are the only verifiable systems because they can be 
proved by symbolic operations and the meaning of the elements is fixed and not contin-
gent on empirical inputs (Oreskes, Shrader-Frechette, and Belitz 1994, 641).

	 2	 The problem of deductive verification is that model results are always underdetermined 
by the available data (underdetermination thesis). In climate modeling, if the process 
fails, there is no simple way to know whether the principal hypothesis or some other 
auxiliary is at fault. If we compare the prediction of a model with the observational data 
and the computation is unfavorable, then we know that something is wrong, but we do 
not know what exactly. But even if the empirical data matches the prediction, there is no 
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way to know whether the hypothesis of the model (M1) constituted the necessary and 
sufficient conditions for the event (E) to occur or whether there is also another model 
(M2) that produces the same empirical data (E), so that some or even all of the elements 
of M1 were not necessary and sufficient conditions. It may also be the case that two or 
more errors in the model cancel each other out, so that a faulty model may appear to 
be correct. The upshot is that, when it comes to models of natural systems, it is simply 
impossible to isolate the necessary and sufficient conditions of an event. Therefore, 
verification cannot function as a benchmark for accepting climate models.

	 3	 For detailed information about this case, see Mellor (2017).
	 4	 Arguably, this argument would at least need to reasonably assume that there is no known 

factor which would have made the worker more prone to lung cancer than the general 
population, for example, a congenital health condition or some other factor such as 
smoking. The statement about exposure to asbestos doubling the risk must be based on 
an aggregate study of many individuals, so the implicit assumption is that the particular 
individual is not distinguishable from the population considered in the aggregate study. 
I thank Ted Shepherd for this point.

	 5	 Similar legal cases where the threshold of double risk has been invoked can be found in 
Peñalver (1998) and Grossman (2003).

	 6	 Arguably, the point here could be understood in two ways. This point could be under-
stood in the context of climate litigation as addressing the likelihood of scientific causa-
tion proofs being accepted in courts. However, I do not intend it to be restricted to these 
contexts. My point is that the probabilistic approach better reflects our broader under-
standing of causation in liability contexts. Decisions made by courts in similar contexts 
serve as an illustration of the social understanding of the suitability of certain proofs of 
causation in those contexts.

	 7	 Note that the probabilistic event attribution might be subjected to this problem when 
using proxy definitions that ignore dynamic changes (see Chapter 5).

	 8	 While there might be different interpretations of who the relevant agents are, I rely here 
on Kenahan’s proposal of considering the COP within the UNFCCC as the relevant 
agent. However, I will qualify this claim below.

	 9	 For the sake of coherence, I have replaced ‘j’ with ‘φ’ in the quote.
	10	 In this section, I  rely on Lawford-Smith’s work (2012). There, she uses this psycho-

logical research to argue that cosmopolitan arguments based on ‘justice’ (to refrain 
from causing harm) are more likely to succeed than cosmopolitan arguments based on 
‘humanity’ (to provide aid to those who are suffering). Here, I  reframe her approach 
and apply it to rectificatory and forward-looking arguments. However, in essence, the 
distinction remains the same.

	11	 I do not claim that they are as motivated as they would be if they acted alone. This is 
called the diffusion of responsibility effect. However, I do assume that they are still 
somewhat more motivated than when they do not perceive the injustice as being caused 
by their actions at all. In my view, it is implausible to assume that by adding other peo-
ple’s actions to the equation, they would be less motivated than when they are not at all 
involved in causing the injustice.

	12	 Note that the same psychological research also suggests that guilt does not trigger feel-
ings about the obligation to repair an injustice straightforwardly. It only triggers those 
feelings when individuals perceive remedial actions as an actual possibility. If people 
believe they have actual opportunities to make reparations, they are motivated to do so. 
However, if they feel they do not have actual opportunities to repair harms, they will 
instead be overwhelmed by fear of punishment (Caprara et  al. 2001). However, this 
does not impact the argument of this book because, as argued in Chapter 7, rectificatory 
duties related to material reparations only apply to those who have the capacity to bear 
the costs of the negative effects of climate change.
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Climate change is not a distant reality anymore. People, especially those most vul-
nerable, already suffer the negative effects of climate change in ways that nega-
tively impact the core elements of their well-being and their human rights. Those 
impacts constitute loss and damage from climate change. At the same time, we 
know that climate change does not result from the natural variability of the cli-
mate. Instead, it is a reality arising from forms of production and consumption 
based on the massive use of fossil fuels. Given these two considerations (namely, 
the severity of the impacts and the origins of climate change involving human 
agency), I have characterized climate injustice in terms of human rights infringe-
ments, and I have argued that this injustice gives rise to rectificatory claims, which 
should be addressed by those closely connected to the injustice. In this book, I have 
developed a rectificatory framework for loss and damage based on direct historical 
responsibility for pollution.

Robert Musil wrote in ‘The Man without Qualities’: ‘it is never decisive what 
one does, but always what one does afterwards’. This statement has been the leit-
motiv of the thesis presented in this book. Even if industrialized countries did not 
know or could not avoid infringing human rights through their participation in 
climate change, now they have the opportunity to make up for the negative results 
of their pollution on the core features of people’s lives. They have not only the 
opportunity but also the duty, because avoiding human rights infringements is such 
a weighty reason that cannot be easily outweighed by other considerations, espe-
cially for those countries that enjoy high levels of wellbeing. This is the first core 
message this book attempted to convey.

The second core message of this book is captured by Greta Thunberg’s famous 
words to the US Congress: ‘Listen to the scientists!’ However, in this case, this 
is meant as a friendly reminder to my dearest moral and political philosophers 
working on climate justice: we can do so much better in shaping our theories of 
justice in light of new scientific developments and particularly in the case of attri-
bution science. Although I acknowledge the difficulty of this task, I believe it is 
worthwhile not only because this will contribute to the accuracy of climate justice 
claims but also because it is a way of empowering vulnerable communities in their 
fight against climate change. The more scientific support their demands have, the 
stronger their claims will be. By no means has this book done all that can be done 
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to live up to the highest standards of this call. However, I believe this is a good way 
to start thinking about how attribution science can help rectificatory justice claims.

Climate negotiations and the development of L&D policies within the UNF-
CCC have operated as the background for this book and motivated the policy rel-
evance of this work. The development of a policy mechanism to address loss and 
damage has been a demand of the least developed and most vulnerable countries 
since the run-up of the UNFCCC in the 90s. Despite the advances toward a Loss 
and Damage Fund both in the Paris Agreement in 2015 and at the COP27 in Doha 
in 2022, some key issues remain unaddressed: the independence of L&D from 
adaptation measures, what the fund will finance (i.e., what will count as loss and 
damage and what measures are necessary to address them), who will be the donors 
to this fund (i.e., how will loss and damage duties be distributed), and how we will 
identify where loss and damage occur.

This book has contributed to addressing these remaining issues in various ways. 
First, it justified the independence of a loss and damage mechanism from adapta-
tion measures by singling out the idiosyncrasy of loss and damage. Second, it pro-
vided an account of what it ought to count minimally as loss and damage and thus 
should be covered by the fund. These two contributions are presented in Chapter 2, 
where I developed an account of what constitutes, at least minimally, loss and dam-
age and why L&D should be kept separate from adaptation. The chapter proposed 
what I called a minimal capability-based account of loss and damage, according to 
which loss and damage occur, at least, when climate change disrupts people’s lives 
by pushing them below a sufficient standard in their opportunity to enjoy the cen-
tral aspects of a dignified, flourishing life (or capabilities) and when such a disrup-
tion constitutes an infringement of their human rights. Based on that, I argued that 
L&D measures are ex post measures that apply when human rights have already 
been infringed, in comparison to ex ante mitigation and adaptation measures. The 
chapter also provided a categorization of each type of loss and damage (from 
economic to non-economic loss and damage) and offered reparative measures to 
address different manifestations of loss and damage.

Third, this book provided a justification for a direct principle of historical 
responsibility to identify donors and distribute burdens among them. This contri-
bution is achieved in Chapters 3 and 4. Chapter 3 concluded that the PPP does not 
have the disadvantages the literature has identified and thus should not be ruled 
out in favor of the alternative rectificatory justice principle, the BPP. After that, 
Chapter 4 provided a justification for the PPP based on the Continuity Account. 
This account followed the spirit of Musil’s words above and argues that polluters 
should bear the duties of addressing loss and damage because those duties stem 
from a previously unsatisfied duty of not infringing human rights. The chapter 
explained how this account can circumvent the main objections against a direct 
principle of historical responsibility and how it improves existing accounts.

Fourth, this book developed an account of how scientific findings can be used 
to identify loss and damage in Chapters  5 and 6. Chapter  5 presented and dis-
cussed the main attribution methods to link environmental loss and damage with 
climate change: the probabilistic approach and the storyline approach. It showed 



Final conclusions  135

that the choice between both attribution methods should not be based on the sto-
ryline approach overstating the effects of climate change. Chapter 6 argued, in a 
nonconclusive way, that even though those two attribution methods are adequate 
for the purpose of identifying loss and damage from climate change, the probabilis-
tic approach presents some more affinities with legal reasoning in liability contexts 
that make it fitter for the purposes of building a rectificatory policy mechanism 
for loss and damage. This chapter also explains how a policy mechanism for loss 
and damage could function following the input provided by attribution studies and 
how liability could be distributed once the results from attribution methods are 
considered.
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