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Considerations of justice with regards to climate change adaptation are increasingly called for in the academic
literature, but little attention has been paid to the dimensions of justice regarding the development of adaptation
policy and instruments used. Thus, there is a gap when it comes to connecting the dimensions of justice to
different types of adaptation strategies and plans. Here, we synthesise the findings of previous studies to create
an adaptation justice index for the four dimensions of climate justice in the context of adaptation: recognitional,
distributive, procedural and restorative justice. This index can be used ex ante to analyse and compare climate

adaptation strategies and plans in different societal contexts as well as at different levels of governance, and we
illustrate this by analysing four national and four city-level strategies. As adaptation planning is still a relatively
new area of climate governance, the results offer potential for justice informed evaluation of adaptation plans

and strategies.

1. Introduction

As implementation of adaptation is advancing (Berrang-Ford et al.,
2021; Reckien et al., 2018), it has been argued that adaptation planning
is biased towards technocratic and managerial approaches that overlook
questions of equity and justice (Araos et al., 2021; Shi et al., 2016;
Meerow and Newell, 2019; Chu and Cannon, 2021). Evidence has shown
that there are questions related to the unequal participation of different
groups in adaptation planning (Klein et al., 2018), and some groups
bearing a disproportionate burden of the impacts of climate change
(Yang et al., 2021). While there is early evidence of improvement,
especially in certain urban areas (Araos et al., 2021; Chu and Cannon,
2021; Granberg and Glover, 2021), there is a pressing need to examine
how justice could be considered in the different phases of the planning
process, as little is known about how justice considerations are con-
nected to adaptation strategies and planning (Mohtat and Khirfan,
2021).

Numerous strands of academic literature have intertwined, creating
a fusion between climate action and justice debates (Hughes and Hoff-
mann, 2020, Jenkins, 2018). It has become commonplace to consider
three dimensions of justice through which climate change impacts,
vulnerability and adaptation are viewed. These dimensions include
recognitional, distributive, and procedural justice. Increasingly,
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restorative justice as a fourth dimension is considered to complement
the existing typology. As the conceptual debate advances, it is pertinent
to note that we lack common understanding of how to identify these
aspects of justice in practice. This is supported by a call for metrics and
indicators to evaluate the progress in achieving justice in the context of
climate adaptation (Chu and Cannon, 2021).

In this paper, we propose a definition of just climate change
adaptation as adaptation planning and implementation, which 1) recog-
nises past and current disadvantages in society, 2) identifies the potential
unequal way in which climate impacts and costs and benefits of adaptation
measures are distributed, 3) is based on inclusive processes throughout
planning, implementation, monitoring, and evaluation, and 4) restores past
inequalities through adaptation. To further connect adaptation planning
and considerations of justice, we develop an Adaptation Justice Index
(AJID) by synthesising the conceptual literature and the findings of pre-
vious studies. The AJI can be used to analyse and compare climate
adaptation plans in different societal contexts, as well as at different
levels of governance, and we demonstrate this with examples from four
countries and four cities. As adaptation planning is still a relatively new
area of climate governance, the information produced offers valuable
feedback for the development of ex ante analyses of climate justice in the
planning phase.
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2. Adaptation policy and planning: assessing justice dimensions

The current focus in much of adaptation research and policy is either
on developing approaches to implementation of, or ways to empirically
document, adaptation (Ford et al., 2016), and also in terms of justice
dimensions (Araos et al., 2021). The challenges of assessing adaptation
outcomes are well acknowledged in the literature (Berrang-Ford et al.,
2019). These include agreeing on a definition, identifying a meaningful
unit of analysis for comparison over time, and acknowledging the
context specificity of vulnerability, as well as the resulting burden of
reporting. Thus, the challenge in assessing how justice dimensions play
out in the implementation of adaptation is hampered by the broader
issue of lack of empirical evidence of adaptation progress on the ground
(Leiter, 2021).

However, there are ex ante approaches, which have been developed
to assess how strategic plans account for different issues. Examples of
these types of approaches include assessments of the credibility of
climate policy (Olazabal et al., 2019), degrees of transformative changes
suggested in climate policy (Heikkinen et al., 2019), and advances in
adaptation policy in general (Lesnikowski et al., 2016). While these
types of analyses are not a substitute to ex post empirical assessments,
use of policy documents as data allows one to examine what is included
in the official planning of adaptation and what is not. Naturally, it is
important to keep in mind that not all policies will be implemented as
stated in strategic policy documents. However, plans and strategies still
create the basis for actions and guide e.g., who has access to the adap-
tation planning. We assume that if different dimensions of justice are
considered in plans and strategies, taking them into account in imple-
mentation is more probable than if they are already absent in the
planning phase.

To apprehend the ways in which aspects of justice play out in
adaptation, there is a need to sketch out the conceptual dimensions of
climate justice, which in turn are largely based on environmental justice
(Schlosberg and Collins, 2014) and classic texts on distributive justice
(Rawls, 1971). The understanding of environmental justice has slowly
evolved, bringing to fore arguments that an unjust distribution of
environmental harm and benefits in itself has root causes and therefore
is not a given. Hence, three dimensions that are central to justice are
readily identified and interconnected, namely recognitional, procedural
and distributive, all of which should be addressed to make society more
just (Schlosberg, 2007). While distributive aspects of justice can be seen
as an indication of injustices, i.e., environmental harm is dispropor-
tionally suffered by certain groups in society, Schlosberg (2007) points
out that these groups or individuals need to be recognised before any
redistribution can happen. This also applies to procedural justice: to
support the inclusion of a group or individual, they need to be recog-
nised first. Additionally, restorative justice has emerged as a fourth
dimension to highlight how policy and planning can be used to correct
these existing injustices (McCauley and Heffron, 2018).

The climate justice dimensions have also emerged in the climate
adaptation literature as more focus has been placed on analysis of his-
torical developments and power (Bulkeley et al., 2013; Holland, 2017).
Empirical cases from the local level have already demonstrated how
historical trends influence current adaptation practices, resulting in
reaffirmation of those injustices (Bordner et al., 2020; Yang et al., 2021).
Unfair representation and power politics between local institutions and
vulnerable groups restrict access to adaptation decision-making for
these groups (Omukuti, 2020), further exacerbating low levels of
engagement (McManus et al., 2014). These local level findings are
supported by studies which analyse adaptation strategies with larger
sample sizes. For example, a study of 31 city level strategies states that
adaptation strategies do not account for justice in a cohesive way, and
that some of them may even contribute to further inequity among the
cities’ population (Fitzgibbons and Mitchell, 2019).

Of the four dimensions, recognitional justice focuses on the existence
of societal structures that reinforce unjust outcomes in society by
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acknowledging that some cultural and institutional norms and practices
may inherently give unequal representation to certain groups (Hughes
and Hoffmann, 2020). Second, distributive justice considers the fair and
equal distribution of environmental goods and benefits to all in society
(Hughes and Hoffmann, 2020), with the aim to understand how envi-
ronmental harm or benefits are experienced in society. When it comes to
climate change adaptation, it mainly refers to the distribution of climate
impacts in the physical environment. Third, procedural justice focuses
on the fact that participation in decision-making is not always equal, and
some groups and individuals can be excluded. Thus, there is a need to
examine the processes involved (Hughes and Hoffmann, 2020). For
example, within adaptation, it has already been shown that many pro-
cesses are driven by external projects and networks (Juhola and West-
erhoff, 2011), which may not have legitimate representation from all
groups of society. Finally, there may be historical development trajec-
tories that create structural forms of injustices, and restorative justice
has been proposed to restore dignity and agency to those who have lost it
(Thompson and Otto, 2015), as well as an alternative to loss and damage
related climate litigation (Robinson and Carlson, 2021). The four di-
mensions have previously been operationalised in justice assessments
separately or in ways that have not always made clear distinction be-
tween them, and our intention is to consider all four in adaptation
planning.

3. An adaptation justice index

Based on the four dimensions of justice, we develop the AJI that
operationalises the four different dimensions as distinct from each other,
thus collectively contributing to a comprehensive view of how just the
adaptation plans are. The AJI is developed in four partly overlapping
steps, which are detailed below.

First, based on existing literature, we identified different adaptation
and justice related attributes of the four justice dimensions, from which
we formulated a set of indicators (see Sections 3.2-3.5). We used pur-
posive sampling (Robinson, 2014)" to search literature using “climate
adaptation” or “climate change adaptation” and justice and different
categories of justice. The search was limited to peer-reviewed academic
literature and did not include grey literature. We included articles that
offered definitions or examples for one or more categories. After col-
lecting the definitions and examples, we formulated the first set of in-
dicators, which was then developed further after the first test coding
round. We use the terms indicator and index as defined by OECD (2002)?
and commonly used (e.g., Mayer, 2008; Dizdaroglu, 2015).

Second, we used qualitative content analysis (Creswell and Poth,
2016) to assess which attributes of the four justice dimensions are
included in adaptation planning documents of four cities and four
countries (see Section 4). During a content analysis (Krippendorff,
2004), a body of text is transformed into codes to reveal the frequencies
of trends, themes, and intent in terminology. For each case example, we
coded the documents for justice related policy actions and processes.
The coding was done by two researchers independently to ensure
intercoder reliability (O’Connor and Joffe, 2020). For coding examples,
please see the supplement, part 2.

Third, to build the AJI, we created an ordinal scale scoring method
that enabled a scale to compare how well justice is integrated. The

1 According to Robinson, purposive sampling is a sampling design that is not
intended to offer a representative sample but rather to focus on particular
phenomena and/or processes (Robinson, 2014), and we use this method here to
develop the indicators for each dimension.

2 “Indicator: parameter, or a value derived from parameters, which points to,
provides information about, and/or describes the state of a phenomenon/
environment/area, with a significance extending beyond that directly associ-
ated with a parameter value. Index: a set of aggregated or weighted indicators
or parameters” (OECD, 1993; 2002).
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scoring system was applied as follows. If there were limited information
or only a mention of the attributes in the document, the score was 0. For
score 1, the attribute needed to be at least partially discussed in the
document. For some attributes, there was a distinguishable form of
incompleteness or lowest level of development that scored 1. For score
2, the document needed to describe measures to address the dimension,
and in some cases, account for the measures partially or in mid-level
terms. For score 3, the measures with which to address the dimension
needed to be fully accounted for. The obtained scores reflect how
comprehensively and ambitiously the different dimensions of justice are
considered in the policy documents. The use of an ordinal scale from 0 to
3 allows for subsequent studies to identify changes to the studied vari-
ables (Shen et al., 2011).

For each indicator, an individual scoring scheme was developed to
reflect the level of inclusion of justice in the documents, see each of the
tables in the following sections for details. The scores of the individual
indicators were summed up for all four dimensions and equally
weighted. Since we did not rely on primary data and used an ordinal
scale scoring scheme, standardisation of the indicators was unnecessary.
It should be noted that the value of the AJI is not in the comparison of
overall scores but in the scores of the dimensions.

Fourth, the results of the scoring were visualised in spider charts to
allow the comparison of the scores between the justice dimensions. Due
to a different number of indicators in each dimension, the maximum
score is not the same across the dimensions (15 for distributional and
procedural justice and 9 for recognitional and restorative). In the spider
charts, the scores are presented as percentages of the maximum to
highlight the total score.

3.1. Case selection

To test the AJI, we used the extreme case sampling method (Jah-
nukainen, 2009) and selected four city and four country examples that
have been active in climate adaptation planning at the national or city
level. We selected cases from Europe and North America to show that the
index is sensitive enough to capture difference between cases in similar
context. We selected an older case (Finland) and a recent case (Canada)
to be able to compare cases before and after justice became a major topic
in adaptation research. For each case example, we identified the latest
available climate change adaptation strategy or similar document. The
analysed documents were published between 2014 and 2021. The cases
and selected documents are presented in Table 1. When needed, we also
consulted background documents, such as external vulnerability as-
sessments that the adaptation strategy was based upon.

3.2. Recognitional justice

Recognitional justice refers to the acknowledgement of plurality of
societal actors, and their differing needs, desires, and abilities for
adaptation. According to Hughes and Hoffmann (2020), justice as
recognition is the recognition (or non-recognition) of the pluralist needs
and desires of various groups. Chu and Cannon (2021) define recogni-
tional justice as the recognition of structural vulnerability and
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intergenerational disadvantaged positions of minority groups, in terms
of their cultural, socioeconomic, and political rights. Moreover, Meerow
et al. (2019) propose that recognitional justice, or equity in their case,
includes: (1) acknowledging community members’ different intersecting
identities (e.g., race, gender, social class, and age), (2) recognising that
these identities are shaped by historical injustices that can affect indi-
vidual vulnerability to shocks and stresses, the ability to access re-
sources, and the capacity to participate in decision-making, and (3)
promoting respect for different groups. Bulkeley et al. (2014) suggest
that recognition serves as the entry point or precondition to the other
dimensions of climate justice. We identified three indicators for this
dimension (Table 2).

First, because vulnerabilities to climate risks are contextual, it is
critical to recognise the plurality of adaptation needs across societal
groups, to minimise social costs related to adaptation. Expert reviews
can be used for identifying different adaptation needs, but to foster
empowerment of disadvantaged communities, it is important to recog-
nise the capability of communities to define their own necessities for
climate adaptation (Fitzgibbons and Mitchell, 2021). Additionally,
moving from a top-down to a bottom-up approach for climate adapta-
tion can address power imbalances experienced amongst stakeholders
(Shaw, 2015; Chu and Michael, 2019). Hence, an indicator can examine
whether an adaptation strategy acknowledges that adaptation needs
differ across groups in society, and on what basis.

Second, recognising the importance of underlying social structures is
essential in identifying the drivers that contribute to social injustices
experienced in societies (Schlosberg, 2004), as pre-existing societal
structures influence e.g., how the impacts of climate change will be
experienced among the most vulnerable groups (Shi et al., 2016). This
means acknowledging that the capabilities to access resources and in-
formation related to climate adaptation vary due to structural causes.
Hence, an indicator can examine the extent to which an adaptation
strategy recognises the influence that societal structures have on
disadvantaged communities’ ability to adapt.

Third, addressing climate change has recently been considered from
the perspective of securing basic human rights (Peel and Osofsky, 2018).
This is also increasingly pointed out through cases of climate litigation.
Organisations and groups of individuals have claimed in national and
international courts that states are violating their fundamental human
rights through inadequate mitigation actions, as worsening climate
change threatens their safety and income (Parling, 2021). The success of
these cases (Parling, 2021) suggests that similar claims about inadequate
adaptation action could be validated, since securing the right to a safe
life and a protected future in a changing climate, in terms of e.g.,
housing or employment, requires adaptation. Some examples already
exist in USA, where litigation has also had significant role in developing
mitigation policies (Peel & Osofsky 2015). Hence, an indicator can
examine whether an adaptation strategy acknowledges adaptation as a
way to secure basic human rights into the future.

3.3. Distributive justice

Distributive justice is considered in terms of how climate impacts are

Table 1
Case examples and data.
Country Document Publication City Document Publication
year year
England  The National Adaptation Programme and the Third Strategy for Climate =~ 2018 London London Environment Strategy, Chapter 2018
Adaptation Reporting. Making the country resilient to a changing climate 8: Adapting to climate change
Finland Kansallinen ilmastonmuutokseen sopeutumissuunnitelma 2022 2014 Helsinki Helsingin ilmastonmuutokseen 2019
sopeutumisen linjaukset 2019-2025
Canada Adapting to the Impacts of Climate Change in Canada: An Update on the =~ 2021 Vancouver  Climate Change Adaptation Strategy. 2018
National Adaptation Strategy 2018 Update and Action plan
Sweden Nationell strategi for klimatanpassning 2018 Stockholm  Handlingsplan for klimatanpassning 2020
2021-2024
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Table 2

Indicators for recognitional justice.

References

Value

Scale

Indicator

Dimensions of

justice

Shaw (2015),Chu and Michael (2019),Chu and

No acknowledgement

1.1. The strategy acknowledges that adaptation needs are different

across groups in society

1. Recognitional

1 Cannon (2021),Fitzgibbons and Mitchell (2021)

2

The strategy states that adaptation needs are different

The strategy takes into account different adaptation needs based on expert review

justice

The strategy is built on different groups identifying their adaptation needs

No acknowledgement

Shi et al. (2016),Chu and Cannon (2021)

0
1
2
3

1.2. The strategy acknowledges the impact of existing societal

The existence of structures is mentioned in a general manner
There are measures to decrease the impact of structures.

structures on vulnerable groups in adapting to the impacts of climate

change

There is a structured plan to assess the impact of societal structures on vulnerability

No acknowledgement

Bulkeley et al. (2014),Peel and Osofsky (2018)

(=TI o)

The strategy describes how adaptation can secure basic rights in general

Adaptation as a way to secure basic rights is mentioned
The strategy has measures to secure basic rights

1.3. The strategy acknowledges adaptation as a way to secure basic

human rights

612

Environmental Science and Policy 136 (2022) 609-619

distributed in society, or how adaptation measures and their impacts,
both negative and positive, are distributed across society. For example,
Chu and Cannon (2021) use the term equity as equivalent to what is
called distributive justice in environmental justice theory. They define it
as a situation in which resources, opportunities and the avoidance of
climate hazards or risks are equally and fairly distributed, independently
of the background or identity of the group or individual. Colenbrander
et al. (2018) stress that costs and benefits of adaptation are unequally
distributed on a local vs. national level. We identified five indicators to
assess how an adaptation strategy considers the distributive dimension
(Table 3).

First, risk and vulnerability assessments, with the latter often being
incorporated into the former, have become commonplace at the na-
tional, regional, or local level (Miller and Bowen, 2013). A climate risk
assessment is generally composed of an assessment of climate change
related hazards with an explicit methodology, the data of which may be
analysed in the light of exposure and vulnerability variables (Tonmoy
et al., 2014), though not always. The risk assessments may also include
analysis of the costs of the impacts and ‘not adapting’. The results of the
assessment are most often displayed in a spatially explicit form, illus-
trating the geographical distribution of risks. An indicator can examine
whether a strategy includes an assessment of the distribution of climate
risks, and to what extent.

Second, vulnerability is widely discussed as a complex phenomenon,
describing several social conditions and processes that influence the
extent to which different members or groups of society are affected by
climate change related hazards. Both generic and hazard specific
vulnerability traits and attributes have been identified in the literature
and their inclusion into risk and vulnerability assessments has become
common place (Fiack et al., 2021). An indicator can examine whether,
and to what extent, an adaptation strategy has undertaken a vulnera-
bility assessment that includes the identification of vulnerable groups.

Third, there are some recent analyses that assess who benefit from
adaptation measures, based on the assumption that the distribution of
benefits from adaptation is not equal (Anguelovski et al., 2016; Ponce
Oliva et al., 2021). There is also evidence of how the difference in who
coordinates actions for adaptation can lead to different levels of benefits
for those involved (Nthambi et al., 2021). Hence, an indicator can
examine whether the adaptation strategy includes a process for assessing
the distribution of benefits from adaptation.

Fourth, the costs of implementing adaptation actions are naturally
tied to the type and extent of adaptation measures (Neumann et al.,
2021). There is limited literature estimating the adaptation costs and its
distribution among groups. However, studies assessing different groups’
values and willingness to pay for adaptation show that the willingness
between groups can vary significantly (Rolfe et al., 2021). An adaptation
strategy ought to assess the burden of its implementation on society.
Hence, an indicator can examine whether the strategy identifies the
unequal distribution of costs from adaptation measures across society.

Fifth, the issue of maladaptation (Juhola et al., 2016) can be
considered separately from costs or benefits, which mainly focus on
implementation itself. Maladaptation, on the other hand, includes
distributional issues related to negative consequences of implemented
adaptation, for instance when adaptation measures shift vulnerability to
or erode sustainable development for another group or locality (Tubi
and Williams 2021). Hence, a strategy ought to identify the risk of the
distribution of negative impacts from adaptation measures, i.e., mal-
adaptation, and an indicator can examine that.

3.4. Procedural justice

Procedural justice refers to the fairness in the process of climate
adaptation (Schlosberg, 2007; Wenta et al., 2018; van den Berg and
Keenan, 2019). This means considering who can participate in the
planning process either as a decision maker or participant, how de-
cisions are made and based on who’s information or ideas (Wenta et al.,
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Table 3
Indicators for distributive justice.
Dimensions of Indicator Scale Value  References
justice
2. Distributive 2.1. A risk mapping/assessment is conducted No assessment 0 Tonmoy et al. (2014),Chu and Cannon
justice Yes, risk assessment is mentioned but results are 1 (2021),Fiack et al. (2021)
not used
Yes, risk assessment is conducted, and measures 2
are identified for some risks
Risk assessment is conducted, and measures are 3
identified for all risks
2.2. There is a process for identifying vulnerable No process 0 Chu and Cannon (2021),Fiack et al.
groups Vulnerable groups are identified 1 (2021)
There is a vulnerability assessment that will be 2
updated.
Vulnerability assessment is connected to 3
adaptation planning and monitoring
2.3. There is a process that assesses the distribution of ~ No process 0 Anguelovski et al. (2016),
benefits from adaptation The strategy identifies the distribution of 1 Chu and Cannon (2021),
benefits of adaptation measures in general Colenbrander et al. (2018),Fiack et al.
Distribution of benefits is assessed as part of the 2 (2021),Ponce Oliva et al. (2021),Nthambi
strategy process. et al. (2021)
Distribution of benefits is monitored 3
continuously
2.4. There is a process that assesses how costs of No process 0 Colenbrander et al. (2018);Neumann et al.
adaptation are divided The strategy identifies the distribution of costs of 1 (2021),Rolfe et al. (2021)
adaptation measures in general
Distribution of costs is assessed as part of the 2

strategy process.
Distribution of costs is monitored continuously 3

2.5. The strategy identifies the possibility of the
distribution of negative impacts, i.e., maladaptation,
of adaptation measures

No identification
The strategy identifies (at least implicitly) the 1
distribution of negative impacts of adaptation

Juhola et al. (2016), Tubi & Williams
(2021)

measures in general

Distribution of negative impacts of some 2
adaptation measures are identified
Distribution of negative impacts of all 3

adaptation measures are identified

2018). Decision-making processes and procedures are just when they are
transparent, accountable, and include diverse voices, values, and
viewpoints (Wenta et al., 2018; Chu and Cannon, 2021). Here, we
identified five attributes (Table 4).

First, adaptation strategies are prepared by the public sector or by a
consulting company hired by the public sector. In the process of drafting
the plan, there are several possibilities to include stakeholders, such as
the private sector, NGOs, or citizens. The main approaches for stake-
holder involvement are participation through invitation, where those
preparing the plan decide who the participating actors are, and open
participation, in which anyone can participate. The former is often
connected to expert participation and the latter to citizen participation,
and both can be used during the process. However, open citizen
participation is considered necessary for procedural justice (O'Brien &
Selboe 2015), since procedural justice requires ensuring that those
affected by the decisions can participate meaningfully in the
decision-making process (Anguelovski et al., 2016; Wenta et al., 2018).
Open participation is especially important when it comes to including
the most vulnerable groups (Innes and Booher, 2004). However, even
with open participation, inclusion can be challenging if the vulnerable
groups are in a marginalised position (Anguelovski et al., 2016; Chu and
Michael, 2019; van den Berg and Keenan, 2019). An indicator can
examine whether the strategy details who participated in the planning
process.

Second, participation in preparing the plan should be meaningful
(Anguelovski et al., 2016; Wenta et al., 2018; van den Berg and Keenan,
2019; IPCC, 2022). Therefore, in addition to who participates, it is
important to consider how and when the participation happens, as this
defines the impact the participants can have on the strategy. Participa-
tion can happen either during the preparation of the strategy, informing
the process, or after completion, evaluating the outcome. However, if
participation remains at the level of occasional informing and
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consulting, it is unlikely that the process is meaningfully inclusive and
just (Innes and Booher, 2004). For procedural justice to be realised,
participation should be collaborative and continuous (IPCC, 2022).
Hence, an indicator can examine whether the strategy has involved
participation during different phases of the process.

Third, participation also needs to be considered when it comes to
implementing the strategy, as most of the strategies only involve the
public sector (Klein et al., 2018). The first step is to allocate re-
sponsibilities to ensure that adaptation measures are realised. It is
important to recognise that the plurality of the actors involved means
that they have different capabilities, and therefore, should have
different responsibilities (Bulkeley et al., 2014). When planning the
adaptation actions and allocating responsibilities, the capability of
different actors to make a difference, and on what scale, should be
considered (Juhola, 2019). Hence, an indicator can examine whether
the division of responsibilities is presented and justified in the adapta-
tion strategy.

Fourth, different groups can, and most probably need to, participate
in implementation without being responsible for it. As in the case of the
strategy preparation process, the implementation process should be
collaborative and continuous for procedural justice to be guaranteed
(van den Berg and Keenan, 2019). Informing and consulting are not
likely to be sufficient since adaptation measures most probably require
actions outside of the public sector (Surminski, 2013). Hence, an indi-
cator can examine whether the adaptation strategy has a structured plan
for participation in the implementation phase.

Fifth, vulnerability to climate risks is dynamic (Jurgilevich et al.,
2017), which means that the vulnerability of a group needs to be peri-
odically re-evaluated, which should also lead to updating of the adap-
tation actions (van den Berg and Keenan, 2019). Hence, an indicator can
examine whether the adaptation strategy has a plan for evaluating and
updating the strategy.
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Table 4
Indicators for procedural justice.
Dimensions of Indicator Scale Value  References
justice
3. Procedural 3.1. Adaptation strategy details who No participation outside the public sector 0 Innes and Booher (2004), O’Brien & Selboe 2015,
justice participates in the strategy process Participation through invitation for experts, private 1 Anguelovski et al. (2016),Chu and Michael (2019),van
sector den Berg and Keenan (2019),Chu and Cannon (2021)
Participation of experts and citizens through open 2
invitation
Participation and measures to enable participation 3
of vulnerable groups
3.2. The adaptation strategy has No participation 0 Innes and Booher (2004), O’Brien & Selboe 2015,
involved participation during The strategy process has involved information 1 Anguelovski et al. (2016),Wenta et al. (2018),Chu and
different phases of the process provision about adaptation (at least once during the Cannon (2021),IPCC (2022)
process before the final output publication)
The strategy process has involved consultation. 2
The participation in the strategy process has been 3
collaborative and continuous.
3.3. The strategy allocates No allocation 0 Bulkeley et al. (2014),Juhola (2019)
responsibilities related to adaptation Responsibilities are mentioned 1
Responsibilities for some adaptation measures are 2
allocated
Responsibilities for all adaptation measures are 3
allocated
3.4. The adaptation strategy has a No participation in the implementation plan 0 Innes and Booher (2004); Van den Berg & Keenan
structured plan for participationinthe ~ The implementation plan involves informing 1 (2019)
implementation. different stakeholders
The implementation plan involves stakeholder 2
consultation
The implementation plan involves stakeholder 3
participation in a collaborative and continuous
manner
3.5. The adaptation strategy hasaplan ~ No plan 0 Jurgilevich et al. (2017), Van den Berg & Keenan
for updating and evaluating the The strategy involves a plan for updating, but 1 (2019)
strategy evaluation is not described
The strategy involves a plan for updating and 2
describes how progress will be evaluated
The strategy involves an update and evaluation plan 3

that includes stakeholder participation

3.5. Restorative justice

Restorative justice as the fourth dimension is the least developed
both in terms of theoretical writing and practical application in adap-
tation planning. The idea of restorative justice has previously been
applied in criminal justice, where it implies a shift from the offender to
the victim to restore their dignity and reconcile wrongs (Robinson and
Carlson, 2021). Restorative justice in the context of adaptation has been
discussed within the loss-damage debate (Boyd et al. 2017), which
highlight the experienced and irreversible losses and damages attributed

to climate change and felt by the most vulnerable in society (McCauley
and Heffron, 2018). Measures associated with restorative justice can be
used to redress negative impacts of climate change, by first acknowl-
edging harm that has occurred, the existence of an injustice, then
identifying the offenders and victims, and finally considering the types
of compensation and other repairs that can be made and sustained
(Robinson and Carlson, 2021). We identified three indicators here
(Table 5).

First, to employ any restorative justice measures, there must be a
recognition or a discovery of an occurred impact and injustice (Robinson

Table 5
Indicators for restorative justice.
Dimensions of Indicator Scale Value  References
justice
4. Restorative 4.1. The strategy acknowledges the need to No acknowledgement 0 Huggel et al. (2013),Thompson and Otto
justice compensate for the diverging impacts of climate The strategy acknowledges the need to compensate 1 (2015),Robinson and Carlson (2021)
change The strategy has compensation measures for some 2
impacts of climate change
The strategy has compensation measures for all 3
relevant impacts of climate change
4.2. The strategy has compensation measures to deal =~ No mention of the need to compensate 0 Eriksen et al. (2021)
with maladaptation The need to compensate is mentioned 1
There are compensation measures for some 2
maladaptation
There are measures to compensate for all groups 3
4.3. The unequal distribution of resources for No mention of unequal distribution 0 Robinson and Carlson (2021)
adaptation is compensated by redistribution The need for reallocation of resources for 1
adaptation is acknowledged (at least partially)
There are measures for reallocation of adaptation 2
resources
There are measures for the reallocation of 3

adaptation resources to develop adaptive capacity
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and Carlson, 2021). In terms of climate change impacts, this is often
linked to the question of attribution, i.e., whether a particular event can
be attributed to climate change (Huggel et al., 2013). This level of dis-
cussion is rarely seen in adaptation strategy and planning documents
(Juhola, 2019) but may become more prevalent in the future (Thompson
and Otto, 2015). Hence, an indicator can examine whether the strategy
acknowledges the need to compensate for the diverging impacts of
climate change that are contextually relevant within the scope of the
plan.

Second, maladaptation (Juhola et al., 2016) may occur because of
existing unequal structures in society (Eriksen et al., 2021). Maladap-
tation is considered as an outcome of implemented adaptation (see in-
dicator 2.5). This outcome can reinforce existing inequalities and further
enhance vulnerability, and it is possible, in theory, to develop adapta-
tion measures that address these in a restorative manner. Hence, an
indicator can examine whether the strategy has compensation measures
to deal with maladaptation.

Third, as suggested by Robinson and Carlson (2021), a restorative
justice process includes the identification of measures to compensate for
the unequal distribution of resources. While there are relatively few
examples of redistribution related to climate impacts and adaptation
planning, there are examples of this type of measures regarding envi-
ronmental harm more broadly as identified by Robinson and Carlson
(2021). Existing climate litigation cases (e.g., Preston, 2016) may be an
example of this type of measure emerging. Thus, an indicator can
examine whether a strategy has redistribution measures in place to
compensate for the unequal distribution of resources for adaptation.

4. Results and discussion

There are several ways to summarise the findings of the AJI,
depending on whether the aim is to examine the differences between the
dimensions of justice, or to compare different cases to each other. For
the purpose of illustrating its use, we discuss the results from both
perspectives.

4.1. Index results

We calculated the scores for each of the national and city level
documents (for detailed scoring, see supplement, part 1), and the results
are presented below in alphabetical order (national/city).

The overall adaptation justice index score for Canada was 32 points
out of 48, 67 % of the maximum. The individual scores for each of the
dimensions were the most even among the four countries, with the
highest score obtained for procedural justice (12/15, 80 %) and the
lowest for restorative justice (5/9, 56 %). The development of the first
national adaptation strategy in Canada is still ongoing, which restricted
a full assessment of all the indicators. The development process appears
to be based on research and stakeholder engagement, as it builds on a
national knowledge base of climate change impacts and the state of
adaptation, as well as on the continuous work of thematic ’advisory
tables’ involving a range of key stakeholders, which may explain the
relatively high scores.

The overall adaptation justice index score for England was 20 points
out of 48, 42 % of the maximum, with the highest scores obtained from
the procedural (12/15, 80 %) and the lowest from the restorative di-
mensions (0/15, 0 %). National adaptation planning in the UK was
institutionalised relatively early through the passing of the framework
legislation (Climate Change Act, 2008) that prescribed the Committee
on Climate Change and its Adaptation Sub-Committee, both indepen-
dent advisory bodies, to prepare the knowledge-base to support
decision-making, as well as stipulated statutory reporting. The statutory
reporting mandate has increased the engagement of vulnerable sectors
and integrated bottom-up perspectives into the national level adaptation
planning (Street and Jude, 2019; Jude et al., 2017).

The overall adaptation justice index score for Finland was 20 points
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out of 48, 42 % of the maximum. As visualised in Fig. 1, Finland scores
highest in procedural justice (12/15, 80 %) and lowest in restorative
justice (1/9, 11 %). Finland launched its first national adaptation
strategy relatively early, in 2005. The Finnish Climate Act (2015) pre-
scribes monitoring and evaluation of the strategy, and the launching of a
new strategy at least every ten years. The Climate Act is currently being
renewed and the timeframe will most likely be shortened and the third
adaptation strategy is currently being prepared by an expert group in
consultation with stakeholders.

For Sweden, the total index score was 20 out of 48 points, 42 %. The
highest score was obtained from the procedural dimension (13/15 = 86
%), and the lowest score from recognitional justice (0/9 = 0 %). Sweden
has mainly focused on the sectoral adaptation plans and launched its
first national adaptation strategy relatively late (2018). The strategy is
due to be renewed every five years.

Turning to the city level, the overall adaptation justice index score
for Helsinki was 17 points out of 48, 35 % of the maximum. As visualised
in Fig. 1, Helsinki scored highest in procedural justice (9/15, 60 %) and
lowest in restorative justice (0/9). The current adaptation strategy was
produced by an adaptation working group within the wider climate
change working group of Helsinki, appointed in 2016. The adaptation
process will be evaluated using regional indicators, possibly adding
some city specific ones. The strategy is due to be renewed in 2025.

The overall score for London was 28 points out of 48, 58 % of the
maximum. London scored highest in procedural justice (13/15, 87 %)
and lowest in recognitional and restorative justice (3/9, 33 % for both
dimensions). London is considered a globally relevant actor when it
comes to climate governance. The above-mentioned Climate Change Act
(2008) and the Greater London Area Act (1999) form the legislative and
policy foundation for adaptation. The first adaptation strategy was
published in 2011 as a chapter in the broader environment strategy.
Climate adaptation is connected to resilience thinking, meaning that the
London Resilience Partnership, which brings together 170 organisa-
tions, keeps a register of the main climate risks and the ways to address
them.

The city of Stockholm scored a total of 13 points out of 48 points
possible, 27 %. For the individual dimensions, the highest score was
obtained from procedural justice (7/15 = 47 %) and the lowest from
restorative (0/9 = 0 %). Stockholm has been described as a model of
sustainable urban living, being the first winner of the European Green
Capital award (Furopean Commission, 2010). However, the current
climate adaptation plan for 2021-2024 is the first the city has published,
which is relatively late in comparison to other cases. Updating the plan is
connected to revising the general environment programme of the city, so
that the new plan will be published one year after the next programme
update.

The overall adaptation justice index score for Vancouver was 31
points out of 48, 65 % of the maximum. Vancouver scored highest in
procedural justice (11/15, 73 %) and lowest in restorative justice (4/9,
44 %). Vancouver published its first adaptation strategy in 2012. The
main document analysed here is the first update and action plan, and in
2020 the city published a progress report. In the future, the adaptation
strategy is due to be updated following the IPCC five-year reporting
cycle. Reporting on progress is included in annual updates of the
Greenest City Action Plan, which combines climate change mitigation,
adaptation, and wider sustainability goals.

4.2. Planning for just adaptation

In addition to examining how a plan accounts for justice, the AJI can
also be used to assess the extent to which the dimensions of justice are
considered and how they compare to each other. In both the national
and city level analyses, the procedural dimension obtained the highest
scores, followed by the distributive dimension. Both the recognitional
and restorative dimensions received lower scores overall. Interestingly,
there are some similarities between each national and city pair in the
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Fig. 1. National and city level scores.

overall pattern drawn by the dimension scores in Fig. 1. It is beyond the
scope here to explore this further, but these may be explained by similar
cultural contexts and administrative traditions regarding adaptation
(Biesbroek et al., 2018; Klein and Juhola, 2018). Multi-level governance
arrangements of adaptation (Bauer and Steurer, 2014, Juhola, 2016) are
also likely to impact how justice can be achieved in a multi-scalar
setting.

In terms of the recognitional dimension, most of the strategies
acknowledge that adaptation needs differ in society but only the Cana-
dian strategy involves groups identifying their own needs, as opposed to
this being done by experts. Many of the strategies acknowledge that
there may be societal structures that affect how groups are able to adapt
in a general manner, but no plan assesses these in detail. However, the
Vancouver plan proposes some measures to decrease the impact of these
structures. The question of whether adaptation is needed to ensure basic
human rights for citizens is addressed only in the Canadian and city of
Vancouver strategies. The overall poor performance in recognitional
justice is not surprising but it is problematic, since recognising the needs
of different groups builds the foundation for distributive, procedural and
restorative justice (Schlosberg, 2007).

To address the distributive dimension, most of the strategies
included some type of risk or vulnerability assessment, which focused on
the geographical distribution of risks. In many cases only a few key risks
were selected for further analysis. This can be reasonable from a
resource efficiency point of view but may overlook some important risks
(Adger et al., 2018), especially considering the low scores obtained from
the recognitional justice indicators. The degree to which vulnerable
groups were mentioned varied and only Canada and the city of
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Vancouver had connected the vulnerability assessment to adaptation
planning and monitoring. Most of the strategies acknowledged that
benefits and costs of adaptation may be unequally distributed; the
Swedish strategy, for instance, identified certain regions and sectors that
will require more adaptation funding than others, but there were no
plans for a continuous assessment connected to the strategy process.
Similarly, the distribution of maladaptive outcomes of adaptation was
acknowledged but there were no clear plans to address it. The lack of
plans to account for maladaptation is not surprising as there is yet little
research on the operationalisation of the concept of maladaptation into
adaptation planning, despite growing evidence of it taking place (IPCC,
2022).

The procedural dimension received the highest scores, and this can
be explained by extensive stakeholder and expert participation during
different phases of the strategy preparation process. Additionally, many
strategies had clearly allocated responsibilities for all measures, which
has been identified as one of the bottlenecks in adaptation planning
(Biesbroek et al., 2013). Most of the strategies also had a clear plan for
implementation, as well as for updating and evaluating through stake-
holder participation, which indicates that participation is being taken
seriously. However, procedural justice is naturally tied to recognitional
justice, and it may be that even in very advanced participatory processes
some groups are not included. Our index will not capture this and would
require a more empirical, on the ground approach to see if the stake-
holder process is comprehensive and continuous (van den Berg and
Keenan, 2019).

Restorative justice received the lowest scores which is not surprising
given the budding theoretical discussion (Robinson and Carlson, 2021).
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About half of the strategies acknowledged that they may need to
compensate for diverging impacts of climate change in society. For
instance, the Swedish strategy recognised that some of the regions that
are most exposed to climate risks also have the lower adaptive capacity.
There were only cursory mentions regarding the need to compensate for
possible maladaptive measures, and only Canada and Vancouver
considered measures that would reallocate resources to develop adap-
tive capacity. This was done by identifying the distinctive capabilities
and mechanisms for compensation at state and at city level. For instance,
the Vancouver plan states that it focuses on risk reduction and resilience
building of the frontline communities, and the national plan includes
launching the Disaster Mitigation and Adaptation Fund (DMAF) that can
be used for those city level measures. The relatively good scoring by
Canada and Vancouver is not surprising as social justice is rooted in their
governance traditions more than in the other case sites. This discussion
is likely to increase since adaptation limits are being breached and
approached (Thomas et al., 2021), driving the need to proactively
develop compensatory instruments for adaptation for irreversible losses.

There are limitations to AJI and its application here. First, there is a
strong literature on the difference in power in decision-making and
epistemological differences between stakeholder groups (Klenk et al.,
2017; Latulippe and Klenk, Caniglia et al., 2020, 2021). These types of
issues are often omitted in quantitative assessments, and AJI is not an
exception. For future use, AlJ could be embedded in a broader assess-
ment, and it could be complemented by qualitative methods to capture
this. Second, the sample presented here is small and biased towards the
Global North. To make more general conclusions about the state of
justice in adaptation planning, the analysis should be repeated to a
wider and more diverse case sample, including countries and cities of
different sizes and from different socio-economical context, particularly
in the Global South. In an ideal case, this could be done in cooperation
with researchers familiar with the context of the selected cases and
supplemented with qualitative approaches.

Future research questions include the revision of the proposed in-
dicators as theory and empirical understanding advance. For instance, as
climate change related loss and damage that could have been avoided
with adaptation takes place, the identification of the “culprits” may raise
interest. Thus, restorative justice indicators can be developed further,
and this also calls for indicators to identify the costs of not adapting - an
aspect of distributive justice. In addition, we have exclusively focused on
the strategies from the public sector, but justice concerns are equally
important at project level and in the private and third sector, within
which future testing of the AJI could take place.

5. Conclusion

As adaptation advances both in terms of strategic development and
implementation on the ground, there is an increasing need to address the
social consequences of the measures taken. This includes examining the
justice implications of involvement and whether the measures them-
selves support just adaptation. We propose a definition for just adapta-
tion, which encompasses four dimensions of justice and develop an
adaptation justice index (AJI) and apply it to eight national and city
level adaptation strategies. Overall, the result reveals that procedural
justice is best accounted for, followed by concerns of distributive justice.
Both recognitional and restorative justice are less accounted for because
both are relatively new developments even from the perspective of
theoretical discussions.

While we argue that there is value in developing ex ante methods for
assessing adaptation strategies and their planning processes, it should
not be seen as a substitute for examining the implementation of adap-
tation empirically and over different time periods as there are changes to
all dimensions of justice in relation to adaptation over time. The accu-
mulating case study literature already demonstrates how complex the
adaptation planning processes are and stresses the need to fully examine
and account for injustices that may emerge in planning and
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implementation. Temporal analyses of how justice concerns play out are
also necessary as implementation takes place in a congested policy
environment, where costs or benefits of adaptation are unlikely to be
static, either spatially, or temporally, across groups in society. The
analysis of justice in adaptation should therefore be further connected to
the more general efforts to monitor and evaluate adaptation.
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