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Corporate Climate Adaptation 1

1 Introduction: Why Corporate Adaptation Matters

Heat waves, wildfires, water scarcity, and extreme rainfall illustrate the
wide-ranging and often devastating impacts of climate change on both
human societies and ecosystems (Begum et al. 2022: 144). Adapting to
these risks is increasingly recognized as one of the most pressing prob-
lems of our time. According to the World Economic Forum’s 2022 annual
survey of business and government leaders, climate action failure is the
greatest anticipated threat companies face in the coming decade (World
Economic Forum 2022). Companies and policymakers alike tend to frame
climate adaptation narrowly as a physical risk to individual firms that
could reduce productivity and disrupt supply chains. As a result compa-
nies typically address adaptation as an internal matter of business resil-
ience, rather than as a societal risk (TCFD 2017). In contrast, the failure of
companies to decarbonize at the scale and speed required to avoid socio-
environmental harm has been framed as a critical societal concern in both
scholarly and policymaking debates.

In this Element, we challenge the conventional view that corporate
adaptation is solely, or primarily, a matter of business resilience, as corpo-
rate adaptation (or lack thereof) has far-reaching consequences for nature
and society. Failure by companies to effectively adapt to climate change
can have catastrophic socio-environmental consequences. Consider the
example of the Arctic oil spill caused by the Russian company Nornickel
in 2020 — recognized as the worst Arctic oil spill in history (The Moscow
Times 2020). The company had not implemented any adaptation measures
despite well-documented climate risks associated with melting permafrost.
In the words of a Greenpeace representative working in the Arctic region,
Nornickel’s responsibility for its impacts on society and the environment
are clear: “It is a powerful company [...] We have known about the melt-
ing permafrost for at least 10 years. There should be monitoring systems,
there should be special constructions that takes climate risks into consider-
ation in the work it carries out in areas like this” (Interview 33).

This Element defines corporate adaptation as “the process of adjustment
by companies to actual or expected climate change and their associated effects
through changes in business strategies, operations, practices, and/or invest-
ment decisions” (cf. [IPCC 2022: 5). Companies have often relied on “tech-
nical fixes,” such as air-condition installations, back-up power installations,
early warning systems, and water infrastructure to adapt to climate change
(Goldstein et al. 2019; cf. Nightingale et al. 2020). While these may appear to
be simple technological adjustment aimed at climate-proofing facilities, they
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2 Organizational Response to Climate Change

are often highly complex and may carry unforeseen societal consequences.
Even when companies engage in climate adaptation, their actions can fall
short of addressing the full magnitude of these risks and may not reflect or
even conflict with societal priorities and needs (Grabs et al. 2026).

For example, wine producers have started relocating vineyards to higher
elevations to maintain their production, which in turn has reduced freshwa-
ter availability (Hannah et al. 2013). In Brazil, large-scale agricultural pro-
ducers have implemented irrigation schemes to cope with climate-induced
water stress that have led to conflicts with local communities over water
access and food security (Gustafsson et al. 2024). In Chile, mining companies
and local communities have suffered from unprecedented megadroughts,
leading companies to invest billions of dollars in desalination plants using
seawater. While these plants have helped reduce hydrological insecurity and
mitigate social conflicts at mining sites, they have also created new envi-
ronmental problems and social unrest in coastal areas (Odell 2021). These
examples underscore how corporate adaptation (or the absence thereof) can
exacerbate vulnerabilities and produce socio-environmental harms.

This Element asks how companies address the societal risks associ-
ated with their business activities in a context of climate change and what
motivates them to do so. We develop a theoretical framework that, firstly,
conceptualizes responsible business conduct (RBC) in the context of adap-
tation and, secondly, identifies central regulatory and political factors that
shape RBC in adaptation. We explore the framework in the mining sector,
which is especially vulnerable to climate impacts, and where RBC is cru-
cial for preventing and mitigating the negative socio-environmental conse-
quences of multinational corporate activity.

1.1 A Framework for Analyzing Corporate
Responsibility in Adaptation

Our argument begins with the premise that companies can reduce climate-
related harms associated with their business activities by integrating prin-
ciples of RBC. In line with the OECD’s Guidelines for Multinational
Enterprises on Responsible Business Conduct (OECD 2023), we refer to
RBC as the behavior of businesses to avoid and address adverse impacts
of their operations, while contributing to sustainable development in the
countries where they operate. In this Element, we focus on four RBC prin-
ciples central to climate adaptation: assessments of climate risks to society,
stakeholder participation, transparency, and corporate social responsibil-
ity (CSR) investments in public adaptation goods. In doing so, we build
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Corporate Climate Adaptation 3

and advance on insights from CSR, Business and Human Rights, and cli-
mate adaptation governance scholarship.

Despite growing attention to RBC in relation to environmental matters
in general, climate adaptation continues to be only marginally addressed
in emerging voluntary and mandatory frameworks. For instance, the
voluntary OECD guidelines (2023: 37) stipulate that “enterprises should
avoid activities, which undermine climate adaptation for, and resil-
ience of, communities, workers and ecosystems,” leaving it unclear what
this means in practice. Recent Human Rights and Environmental Due
Diligence (HREDD) legislations, such as the Corporate Sustainability
Due Diligence Directive (CSDDD) and the German Supply Chain Due
Diligence Act (LkSG) law, make RBC obligations legally binding.
However, these legislations do not cover climate adaptation, meaning this
conduct is currently not mandated by law.

Further, scholars have not yet systematically examined RBC in the area
of adaptation. We suspect that there are two reasons for this. First, there
is a lack of a common understanding of what adaptation means for cor-
porations (Averchenkova et al. 2016), and the concept is often used to
refer to a variety of measures to address climate-related risks. Second,
we argue that, compared to other RBC issues, corporate responsibilities
vis-a-vis society are particularly ambiguous when it comes to adaptation.
Climate-related risks can intersect with and exacerbate the impacts of
business activities (Odell et al. 2018). In such situations of “double expo-
sure” to both climate impacts and economic activities, the potential socio-
environmental consequences are not only likely to be particularly severe
(Leichenko and O’Brien 2008), but it is also more difficult to define the
boundaries of corporate responsibilities in addressing these intersecting
impacts. As climate-related impacts become more frequent and severe, we
argue that companies must be better prepared and held accountable for
how they respond to these intersecting impacts.

This Element seeks to remedy this shortcoming in the existing literature.
The remainder of this section lays out the argument and introduces the
research design. In the following two subsections, we briefly summarize our
theoretical framework, which will be discussed in greater detail in Section 2.

Conceptualizing Corporate Responsibility in the
Context of Climate Adaptation

This Element identifies central procedural and distributive RBC princi-
ples in the context of adaptation. These principles can help to prevent,
or at least mitigate, the adverse effects of business activities amid climate
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4 Organizational Response to Climate Change

change. Clarifying these responsibilities is important, as it facilitates more
transparent and inclusive corporate responses to climate risks and sup-
ports the development of robust public policies and accountability mech-
anisms that align corporate adaptation strategies with societal needs. We
begin by discussing the three procedural principles, followed by the dis-
tributive principle.

Assessments of climate risks to society enable companies to identify,
prevent, and develop measures to address potential climate-related harms
associated with their business activities before they occur, rather than
merely reacting after the damage has already been done. Such climate risk
assessments for society refer to an adequate evaluation of the societal risks
associated with companies’ activities in a context of climate change, which
may lead to restrictions of business activities. While many companies
already assess their own exposure to climate risks, RBC requires a shift
in focus toward the socio-environmental risks stemming from their busi-
ness activities and adaptation strategies. Companies can achieve this by
integrating climate adaptation into existing risk management processes,
such as Environmental Impact Assessments (EIAs) and HREDD. More
generally, human rights and environmental risk assessments are a core
component of soft and hard law frameworks on RBC, such as the United
Nations Guidelines for Business and Human Rights (UNGPs) (OHCHR
2011), the OECD Guidelines (2023), as well as binding laws building on
these frameworks.

Through meaningful stakeholder participation, affected groups can
influence how their perspectives and adaptation needs are integrated into
corporate adaptation responses. By participation we mean the engagement
of relevant, affected stakeholders at various stages of adaptation inter-
ventions (Eriksen et al. 2021), including the assessments of climate risks,
the planning of responses, and the implementation of adaptation inter-
ventions. In the context of the extractive industries, companies can, for
example, integrate climate adaptation into EIAs and participatory water
monitoring, thereby leveraging their existing institutionalized processes
for stakeholder involvement. Stakeholder involvement throughout the
process of assessing and addressing environmental and human rights risks
is a cornerstone of the soft law frameworks of RBC, such as the UNGPs
and the OECD Guidelines.

Transparency is important, as it can empower affected groups and gov-
ernmental agencies to critically evaluate the risks associated with business
activities in a context of climate change. This is particularly important
in high-risk situations, where such activities may expose surrounding
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Corporate Climate Adaptation 5

communities and environments to severe risks. We define transparency as
companies’ obligation to inform affected groups and governmental agen-
cies about their exposure to climate risks and the adaptive measures they
have taken to address them (cf. OECD 2023). Along with risk assessment
and stakeholder participation, transparency about risks associated with
business activities and how companies monitor and respond to them is
another core component of the soft law frameworks of RBC.

Finally, CSR investments can enable companies to move beyond a “do
no harm” approach and make positive contributions to adaptation in
the countries where they operate. This principle falls into the category of
resource distribution, rather than the procedurally oriented principles out-
lined in HREDD frameworks. CSR investments typically involve the pro-
vision of public adaptation goods such as early warning systems, capacity
building, and water infrastructure. When channeled through partnerships
with public authorities and civil society organizations (CSOs), CSR can
help build institutional capacity and support the implementation of adap-
tation plans (cf. UNEP 2021). However, companies often use CSR invest-
ments as strategic tools to legitimize their business activities and buy off
opponents. In such cases, CSR can lead to the fragmentation of CSOs
and the closure of public debates on climate-related risks and adaptation
solutions that companies perceive as threatening to their interests (cf.
Amengual 2018; Gustafsson 2018).

In sum, if meaningfully integrated into corporate adaptation responses,
these four RBC principles promise preventing, or at least mitigating, the
adverse impacts of corporate adaptation, and clarifying where restric-
tions of business activities are needed. As we elaborate in Section 2, our
framework leaves out RBC principles in international frameworks, such
as corporate governance and access to remedy, which are important in
general but which is beyond the scope of our inquiry. Instead, we focus
on those principles that are particularly relevant for preventing harm and
developing regulatory policies addressing the intersecting impacts of cli-
mate change and business activities. Companies are unlikely to integrate
these principles and change their behavior unless there are strong external
incentives and/or regulatory pressures in place.

Regulatory and Political Factors Shaping Responsible Business
Conduct in Adaptation

The second part of our theoretical framework explains how regulatory
and political factors shape RBC in adaptation. We privilege three factors:
public governance, civil society advocacy, and participation in voluntary
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6 Organizational Response to Climate Change

adaptation initiatives. The private governance literature has highlighted
that these factors matter for companies’ more general sustainability prac-
tices (Bartley 2018b; Lambin and Thorlakson 2018; Thorlakson et al.
2018a, 2018b), but to date they have not been examined in relation to cli-
mate adaptation. We build on this debate by theorizing how these exter-
nal factors, both individually and in combination, affect how companies
incorporate RBC into their responses to climate risks.

Public governance can influence RBC through soft steering and legal
requirements. We refer to public governance as any hard or soft regula-
tory activities aimed at fostering RBC. For example, governments can
introduce legal requirements to assess and address climate risks in differ-
ent types of sectoral policy instruments, such as EIAs and water licenses.
In some cases, this may lead to restrictions for business activities linked to
substantial socio-environmental risks (cf. Bartley 2018a; Odell et al. 2018).
Governments tend to be reluctant to enforce stringent regulatory controls
on businesses and instead use partnerships, support, and soft steering to
influence company behavior (cf. Abbott and Snidal 2009; Eberlein 2019).
To effectively steer and regulate company behavior, public authorities
require capacity and robust monitoring systems to be able to assess the
impacts of business activities in the context of climate change (cf. Lambin
and Thorlakson 2018).

In the absence of robust governance frameworks, voluntary adapta-
tion standards can contribute to diffusing norms and contribute to learn-
ing about RBC in adaptation (cf. Grabs 2020). Such standards include
multistakeholder initiatives, certification schemes, and private standards
that set requirements for RBC (cf. Marx et al. 2024). Yet, a large body
of research shows that these standards frequently lack stringency, are
unevenly applied, and are poorly incorporated into firms’ management
structures (Bartley 2018b; LeBaron et al. 2017). Unlike climate mitiga-
tion, adaptation is covered by relatively few voluntary standards, and it
remains unclear to what extent and how effectively these existing stan-
dards require companies to incorporate RBC principles into their adap-
tation responses.

Civil society advocacy can influence RBC by pressuring companies to
develop more transparent and inclusionary adaptation responses. We
refer to civil society advocacy as a civil society-based form of regulation
of companies (cf. Newell 2008), in which different types of CSO actors
rely on campaigns, partnerships, and public scrutiny to compel companies
to address socio-environmental risks in their adaptation strategies. Civil
society has played a key role in compelling companies to comply more
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Corporate Climate Adaptation 7

meaningfully with human rights and environmental standards (Bartley
2018b; Thorlakson et al. 2018a). However, it has often proved challenging
for civil society to gather solid evidence of corporate impacts in the area
of adaptation (Gustafsson et al. 2024). Additionally, unlike the large-scale
protests against fossil-fuel emissions, mobilization around climate adapta-
tion remains relatively rare (de Moor 2022).

We do not claim that these are the only factors likely to influence RBC
in adaptation. Existing corporate adaptation research has also highlighted
the role of biophysical risk exposure (Averchenkova et al. 2016; Mbanyele
and Muchenje 2022) and firm characteristics (Klein et al. 2022; Pinkse and
Gasbarro 2019). In contrast, our theoretical framework is embedded in
the private governance literature and privileges regulatory and political
factors, which to date remain under-researched in the context of adap-
tation. Next, we lay out our research design to empirically examine our
account.

1.2 Evidence from the Mining Sector

We examine our theoretical framework by using a new quantitative
and qualitative dataset on corporate adaptation in the mining sector.
This sector suits our inquiry for several reasons. First, the mining sec-
tor is extremely vulnerable to different types of environmental hazards
and climate-related risks. Extreme weather events can cause floods and
droughts that can damage mining infrastructure containing highly toxic
waste and in turn lead to land and water contamination (Phillips 2016).
Additionally, mining is one of the most water-intensive industries. Unless
companies adequately adapt to climate risks like these by climate-proofing
their infrastructure and reducing their water consumption, surrounding
communities can be severely affected by water stress.

To illustrate the mining sector’s vulnerability to climate-related
risks, we created data to visualize the context in which corporate adap-
tation in the mining sector unfolds. Figure 1 is a map showing both
mining dependency and climate vulnerability. “Mining dependency”
applies to countries where metals and minerals account for more
than 20 percent of exports by value and mineral rents constitute more
than 10 percent of the country’s gross domestic product (GDP). The
data is drawn from the Mining Contribution Index compiled by the
International Council on Mining and Metals (ICMM), a leading indus-
try association. We measure climate vulnerability by using the Physical
Vulnerability to Climate Change Index. This index captures the main
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8 Organizational Response to Climate Change

—— Mining-Dependent Country
No Data

PVCCI, 0 (Better) to 100 (Worse)

44.86,46.05
46.05,48.69
48.69,56.08
56.08,75.98

Figure 1 Climate vulnerability and mining dependency.
Source: ICMM (2021, 2022); Mining Contribution Index; FERDI (2022).

structural and physical consequences of climate change that are likely
to affect both local communities and mining operations, underlining
the centrality of RBC in adaptation in the affected areas. The climate
index captures major risks for livelihoods posed by flooding, aridity,
temperature shocks, rainfall shocks, and cyclones (Feindouno et al.
2020; FERDI 2022; Goujon et al. 2022).

The map also shows the overlap of mining dependency and climate vul-
nerability, delineated by the occurrence of mining dependence in the darker-
shaded geographical areas. In several mining-dependent countries, such as
Namibia, South Africa, and Yemen, the entire country is characterized by
high levels of climate vulnerability. In other mining-dependent countries, such
as Australia, Mongolia, and Peru, subnational areas are varyingly vulnerable
to climate change. Taken together, this information clearly supports the argu-
ment that the mining industry is a high-risk sector where RBC in adaptation
is critical to prevent and mitigate severe socio-environmental harm.

Moreover, the mining sector is an important case, as many companies
have voluntarily adopted RBC policies to manage their relationships with
host communities. While practices vary widely across companies, the most
advanced companies usually have policies and procedures for socio-
environmental risk assessment, information disclosure, participation, and
often make CSR investments to showcase their positive contribution to
local development. Thus, we expect companies to build upon and integrate
climate adaptation into existing RBC policies and procedures developed to
govern interactions with local communities and state agencies concerning
the management of socio-environmental risks. At the same time, a sub-
stantial body of literature has found that RBC principles are often poorly
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Corporate Climate Adaptation 9

implemented in the mining sector. For example, EIAs and participatory
processes have frequently failed to provide local communities either with
access to relevant information about socio-environmental risks or meaning-
ful participation in decision-making processes involving large-scale mining
projects (Murguia and Bastida 2024). Furthermore, companies have used
CSR investments to buy off opponents, aiming to avoid costly conflicts
with local communities (Amengual 2018; Franks et al. 2014).

Consequently, the mining sector represents a case where companies can
build on existing RBC policies, but at the same time where there are signif-
icant barriers related to poor public governance and ineffective voluntary
standards. By investigating how companies in the mining sector imple-
ment the RBC principles in adaptation, we provide important lessons with
applicability to other sectors. To analyze RBC in adaptation, we devel-
oped a new qualitative and quantitative dataset.

Mapping Responsible Business Conduct in Adaptation
through a Quantitative Dataset

To explore the first part of our theoretical framework, we descriptively
map the extent to which companies have integrated the RBC principles
into their adaptation responses. For this purpose, we compiled a dataset
based on a qualitative coding of documents from the world’s thirty-seven
largest mining companies according to their market capitalization in 2019
(PWC 2019; see Appendix A; Table Al). An inductive coding of all avail-
able documents from 2017 to 2019 resulted in a company-level dataset with
the capacity to descriptively map companies’ perceptions of climate risks,
adaptation responses, and RBC (see Appendix B; Tables B1, B2, and B3).
The corporate documents we compiled for our research include annual
reports, sustainability reports, reports to the Carbon Disclosure Project,
Global Reporting Initiative reports, as well as policies and reports available
on the companies’ websites. The time period covered begins in 2017, prior
to which the observed companies disclosed little or no information on their
adaptation responses, conditions that rendered them ill-suited for analysis.

To operationalize the RBC principles, we confronted the challenge that
many companies do not explicitly label their responses to climate risks
as “adaptation.” Rather, they tend to use several terms, like flood risk
management, risk assessments, and resilience, somewhat interchangeably
(see also Averchenkova et al. 2016). This makes it difficult — but not
impossible — to identify different types of activities that would here
be classified as “adaptation” (Dupuis and Biesbroek 2013). Thus, we
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10 Organizational Response to Climate Change

examined the documents in conjunction with the interviews described later
to operationalize the four principles (see also Section 3). More specifically,
we coded whether companies adhered to the four RBC principles, as we
describe in detail in Section 3 and Appendix B; Table B3. We also used the
documents to measure a range of other aspects, including whether com-
panies framed climate-related risks as economic and/or societal, and how
they responded to these risks organizationally. This is useful information
to set the stage for the mapping of the RBC principles.

Relying on company self-reporting of corporate adaptation has the
advantage that we can generate this quantitative dataset, but as with any
measurement approach, it also has limitations. Companies’ reporting is
often fragmented, biased, and vague and it should, therefore, be treated
as a strategic communication tool employed by companies to present
themselves as leaders in upholding voluntary sustainability standards.
Therefore, the quantitative document analysis may overestimate RBC in
adaptation and must be interpreted with caution.

To provide a more balanced analysis, we complement the quantitative data
with eighty-seven semi-structured interviews with representatives of com-
panies, business associations, civil society, and the public sector during the
period 2020-2022. We transcribed and coded all interviews in Atlas.ti. We
conducted forty-one of the eighty-seven interviews in relation to our dataset
of the world’s largest mining companies (see Appendix C). The main aim
of these interviews was to contextualize the quantitative coding of the RBC
principles. In this way, this Element offers a context-sensitive and critical
analysis of how corporate actors perceive climate risks, adapt their practices,
and adhere to RBC principles when adapting to climate risks (Section 3).

Explaining Responsible Business Conduct in Adaptation through
Case Studies

To explore the second part of our theoretical framework laying out the
factors that may explain RBC in adaptation, we conducted qualitative
case studies on three mining projects in Peru. The selected mines in Peru
include Antamina, Cerro Corona, and Quellaveco. Figure 1 indicates that
these three projects are situated in Peruvian provinces, which are highly
vulnerable to climate risks. Generally, Peru is not among the most vul-
nerable mining-dependent countries, but climate vulnerability is unevenly
distributed across its provinces.

The case studies enabled a more nuanced and context-sensitive analy-
sis of how each of the three factors shaped companies’ integration of the
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RBC principles. These mining companies rank among the most socially
and environmentally responsible in the sector (RMI 2022). Studying how
they implement the principles at the operational level enables us to identify
important barriers to fostering greater RBC in adaptation (Section 4). We
conduct the analysis of the three cases on the basis of material collected
during four weeks of fieldwork conducted in the three mining localities
and in the capital, Lima, in November and December 2022. We conducted
forty-six interviews with representatives of the three mining companies,
state agencies at both the national and subnational levels, and civil society
and grass-roots organizations who work on climate adaptation, mining,
or both (see Appendix C). We use these interviews to operationalize the
three theorized explanatory factors and offer a context-sensitive analysis
of the three cases.

To analyze public governance in Peru, we analyzed national-level
legal requirements to integrate RBC into key sectoral policies, includ-
ing ETAs, water licenses, the design of tailing dams, and closure plans.
We also relied on the interviews to investigate subnational and national
authorities’ attempts to influence the companies through soft steering,
such as partnerships, dialogues, and production of data on climate risks.
Regarding the role of voluntary adaptation standards in shaping RBC
in adaptation, we used both the quantitative dataset described earlier
and interviews with company representatives to identify the most com-
monly used standards and then used documents describing the standards
to analyze the extent to which these standards covered RBC principles.
Subsequently, we interviewed representatives of the three companies to
understand how they perceived the influence of these standards on their
adaptation responses. Finally, we interviewed representatives from civil
society and the three companies to investigate how civil society advocacy
mattered RBC in adaptation. In summary, the case studies enabled us
to systematically explore the theoretical framework in a context-sensitive
manner.

1.3 Findings and Contributions

The central findings are twofold. First, both the quantitative and quali-
tative evidence suggest that companies have primarily addressed climate
adaptation through conventional CSR, rather than more meaningfully
incorporating other more procedurally oriented components of RBC.
While 24 percent of the companies reported upon having made CSR invest-
ments in adaptation, 16 percent of the companies reported upon assessing
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12 Organizational Response to Climate Change

climate risks to society and set up stakeholder participation processes in
adaptation interventions. None of the companies lived up to the trans-
parency principle and disclosed information to affected groups and gov-
ernmental agencies about their adaption responses. Consequently, while
there appears to be a group of sustainability frontrunners that have begun
to integrate RBC principles into their adaptation strategies, most compa-
nies are found to continue to approach adaptation primarily as a matter
of business resilience.

Second, based on the qualitative case studies from Peru, our findings
underpin the theoretical expectations regarding the combined impact of
public governance, private voluntary standards, and CSO advocacy on
RBC in adaptation. Our analysis shows that these factors have primarily
incentivized companies to make CSR investments, rather than pressuring
them to integrate the procedurally oriented principles (risk assessments
for society, stakeholder participation, and transparency). Regarding the
influence of public governance on RBC, the Peruvian government has pri-
marily encouraged companies to form partnerships to secure CSR invest-
ments in water infrastructure, rather than imposed legal requirements for
companies to integrate the RBC principles in key sectoral policies.

Similarly, civil society advocacy has largely focused on demanding CSR
investments to help affected communities to cope with the combined
effects of mineral extraction and climate change. Companies in the three
cases have adopted voluntary adaptation standards, which have contributed
to spreading norms about RBC principles. However, the lack of strong
enforcement mechanisms and in the absence of the countervailing power
of public governance and civil society advocacy, these standards have had
limited effects on company behavior. Taken together, we see some indica-
tions of an emerging discourse on RBC in adaptation. But companies have
to date only made half-hearted attempts to change their behavior by more
meaningfully incorporating the RBC principles in adaptation responses at
an operational level.

Although these findings are based on analyses of the mining sector, we
expect them to be generalizable mainly to two contexts. First, our find-
ings are particularly relevant for land- and water-intensive sectors, such
as energy, food, oil, gas, hydropower, and large-scale agriculture. In these
sectors, corporate adaptation is likely to influence local ecosystems and
communities. The findings may also be relevant for working conditions in
other industries increasingly exposed to heat waves, where climate adap-
tation is i recognized as essential for protecting workers (Judd et al. 2023).
Second, our findings are also likely to apply to climate-vulnerable countries
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Corporate Climate Adaptation 13

reliant on key commodities, where economic dependence may make gov-
ernments hesitant to enforce stricter regulatory controls on businesses.

With these considerations in mind, our findings contribute to two
ongoing debates related to corporate adaptation governance and public—
private sector interactions, as discussed at length in Section 5. First,
they engage with an emerging and growing literature on the role of the
business actors in adaptation (e.g., Averchenkova et al. 2016; Berkhout
2012; Gasbarro and Pinkse 2016; Goldstein et al. 2019; Grabs et al. 2026;
Gustafsson et al. 2022; Linnenluecke et al. 2011; Mbanyele and Muchenje
2022; Shi and Moser 2021). While several of these studies have concluded
that companies rarely take societal impacts into account when addressing
climate risks (e.g., Goldstein et al. 2019; Shi and Moser 2021), this behavior
is, as Averchenkova and colleagues (2016) point out, an under-researched
topic. This study advances emerging debates about the role of companies
in adaptation governance by conceptualizing, explaining, and providing
for the first systematic analysis of RBC in the context of adaptation.

Second, this study offers insights into the relationship between busi-
nesses and the state in the area of adaptation. While a substantial lit-
erature has analyzed private—public sector relations in sustainability
governance more broadly (Cashore et al. 2021; Eberlein 2019; Lambin
and Thorlakson 2018), there are relatively few studies focused on adapta-
tion (notable exceptions are Klein et al. 2018; Pauw and Pegels 2013). Our
findings reveal that, to date, Peruvian public authorities have relied on
soft steering to incentivize companies to fund adaptation infrastructure,
rather than imposing regulatory controls. However, without strict legal
requirements, such soft regulatory approaches have proven ineffective in
promoting significant change in corporate behavior.

1.4 The Structure of the Element

This Element is structured as follows. Section 2 introduces our theoreti-
cal framework on RBC in climate adaptation. Section 3 explores the first
part of this framework, mapping how the world’s largest mining compa-
nies understand climate risks, engage in adaptation, and integrate the four
RBC principles, based on our quantitative database. In turn, Section 4
turns to the second part of our framework and analyzes how regulatory
and political factors shape RBC in adaptation based on the case stud-
ies in Peru. Section 5 summarizes our key findings, discusses those find-
ings against the backdrop of previous research, and outlines their broader
implications for the future of climate adaptation governance.
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2 A Theoretical Framework for Studying
Responsible Business Conduct in Adaptation

As Section 1 established, gaining a deeper understanding of how firms
approach RBC principles in adaptation is critical in the context of increas-
ingly severe climate impacts. In this section, we provide a detailed account
of our two-part theoretical framework, which was briefly introduced in
Section 1. In the first part (Section 2.1), we conceptualize the principles,
which cover both procedural and distributive aspects of RBC. Drawing
on literatures on private governance, Business and Human Rights, and
climate adaptation, we discuss how these general principles manifest in the
adaptation context and why we regard them as critical. In the second part
(Section 2.2), we discuss different regulatory and political factors which
are likely to shape RBC in the context of adaptation. We zoom in on pub-
lic governance, private voluntary standards, and civil society advocacy
and discuss how each is likely to influence business behavior.

2.1 Corporate Responsibility Principles in Climate Adaptation

We define RBC as the behaviors of companies which avoid and address
the negative impacts of their activities, while also fostering sustainable
development in the countries where they have operations (cf. OECD n.d.).
Although it is a central concept in the literatures on CSR and Business
and Human Rights, it has not yet been transposed to the context of cli-
mate adaptation. The RBC principles we elaborate on in the following sec-
tion cover the procedural and distributive dimensions that enable us to
go beyond the “do no harm” approach of proceduralist approaches and
include principles which could potentially capture distributive outcomes.
We do not claim that this constitutes a comprehensive overview of all RBC
principles embedded in international soft and hard law. For example, we
do not include corporate governance and access to remedy, both of which
are central components of HREDD. However, we argue that the selected
principles together capture the initial expressions of central principles that
are particularly relevant for preventing socio-environmental harm and for
developing regulatory policies addressing the intersecting impacts of cli-
mate change and business activities on society.

Assessments of Climate Risks to Society

Assessing climate risks to society enables companies to identify and address
potential harms linked to their operations, making it an important procedural
principle for preventing harms before they occur. We understand assessments
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Corporate Climate Adaptation 15

of climate risks to society as the obligation of companies to adequately eval-
uate the societal risks associated with their business activities in a context of
climate change. Climate risk assessments involve a technical analysis of the
likelihood, responses, and consequences tied to climatic impacts, and the
options available to redress them (see also Adger et al. 2018). While many
companies have procedures to assess their own risk exposure, including those
ensuing from climate impacts, addressing socio-environmental risks requires
shifting the focus toward the external risks posed by their own activities.

To gather sufficiently rigorous data, companies must conduct a complex
technical analysis that will yield reliable data showing how climate impacts
could exacerbate, or even create, new socio-environmental risks linked to
their business activities. In the mining sector, companies must ensure that
tailings dams withstand intense rains (Hopkins and Kemp 2021). In the
agroindustry, companies also must assess the short- and long-term effects
of their water use (cf. Rattis et al. 2021). Meanwhile, in the apparel indus-
try, the effects of extreme heat and floodings on workers’ health and safety
must be carefully analyzed (Judd et al. 2023).

To carry out climate risk assessments, companies can integrate climate
risks into existing forms of risk assessments. For example, in the case of
major projects, companies in most countries are legally required to con-
duct EIAs and are thereby already assessing their potential impacts on
the environment and, in some cases, on society (Lawrence and Klecker
Larsen 2017). Moreover, HREDD frameworks give companies tools to
ascertain the human rights and environmental risks associated with their
business activities, though climate change, and environmental issues more
broadly, have often been poorly integrated in such procedures (Bernaz
2016; Macchi 2022). Hence, companies could integrate climate adaptation
into existing methods of risk assessment rather than developing new ones.

Despite the potential to integrate climate adaptation into existing risk
management procedures, barriers hinder companies from carrying out such
assessments. One major challenge lies in the complexity and uncertainty
of these assessments, which can reduce companies’ motivation to conduct
them. Climate impacts can have immediate, short-term, and long-term
consequences. In some cases, the impacts do not arise until after a company
has ceased its operations. In addition, companies must contend with the
uncertainty surrounding future climate projections, specifically in assessing
long-term impacts and the effectiveness of adaptation interventions (Adger
et al. 2018). Research shows that perceived uncertainty influences how
much attention companies allocate to climate impacts and whether they
adopt more rigorous adaptation responses (Pinkse and Gasbarro 2019).
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In sum, assessing climate risks to society is a procedural principle that
enables companies to address harms before they occur and can often be
integrated into existing risk assessment procedures. But significant chal-
lenges remain due to the complexity of analyzing how business activities
might interact with climate change. That these assessments also support
other procedural principles such as participation and transparency makes
them even more essential for RBC in adaptation.

Participation

Meaningful participation ensures that affected groups can influence how
their perspectives and adaptation needs are integrated into corporate
adaptation responses. Specifically, we refer to participation as the engage-
ment of relevant stakeholders in the planning and implementation of
adaptation interventions (Eriksen et al. 2021; Shi et al. 2016). According
to the UNGPs (OHCHR 2011) and the OECD Guidelines (2023), com-
panies shall consult stakeholders throughout the process of assessing and
addressing environmental and human rights risks. Companies can consult
affected stakeholders regarding climate risk assessments and the imple-
mentation of adaptation activities. This is especially important when
corporate adaptation efforts impact the land and water that local commu-
nities rely on for their livelihoods (cf. OECD 2023: 20).

Depending on their purpose, quality, and outcomes, participatory pro-
cesses may give vulnerable and marginalized groups greater voice and
influence (Dellmuth and Gustafsson 2023; Gustafsson and Schilling-
Vacaflor 2022). To foster meaningful stakeholder consultations, the
OECD Guidelines stipulate that companies shall set up participatory pro-
cesses that are “timely, accessible, appropriate and safe for stakeholders”
(OECD 2023: 20). They further underscore the importance of identifying
and removing potential barriers to engagement with vulnerable and mar-
ginalized groups (OECD 2023: 19).

However, participatory processes have often not enabled the influential
participation of marginalized groups. For example, adaptation interven-
tions led by public actors have often suffered from shortcomings when
it comes to setting up inclusionary participatory processes (Eriksen
et al. 2021). Similarly, company-led participatory processes in large-scale
projects are often beset by shortcomings such as limited information,
time, and influence on decision-making (Lawrence and Klecker Larsen
2017). Consequently, if companies formally involve affected groups in
implementing adaptation interventions but fail to provide adequate and
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accessible information about climate risks, they undermine their ability to
voice their concerns and influence corporate adaptation strategies.

Transparency

As the final procedural principle, access to information on climate risk assess-
ments and corporate adaptation responses equips affected groups and public
authorities with tools to critically evaluate how companies address climate-
related risks arising from their operations. We conceive of transparency as
companies’ duty to inform society more broadly about the societal risks asso-
ciated with their business activities in the context of climate change and of the
adaptive measures they have taken to address them (cf. OECD 2023). Access
to such information is particularly important in cases where business activi-
ties may expose communities and ecosystems to severe risks. For instance, if
a company builds a pipeline to transport toxic materials, it must inform local
communities of any increased risks for dangerous accidents.

There has been a proliferation of voluntary initiatives and legislation
mandating that companies report on their sustainability performance, par-
ticularly regarding climate change. Initiatives like the Carbon Disclosure
Project and the Global Reporting Initiative have significantly enhanced
companies’ reporting about their decarbonization strategies (cf. Pinkse
and Gasbarro 2019). In contrast, few initiatives require companies to dis-
close information about their adaptation strategies.

Corporations tend to be very cautious in disclosing information about
their adaptation interventions (Gustafsson et al. 2022). Unless required
to do so, those operating in high-risk sectors, such as extractive industries
or agroindustry, generally have few incentives to be transparent about
the risks they face, as doing so could provoke conflicts that disrupt their
operations. This situation is very different in the climate mitigation space,
where companies are strongly motivated to showcase their contributions
to the low-carbon transition (Jernnés and Lévbrand 2022).

Although climate risk assessments are technically complex and their
results uncertain, companies must find a way to present the information
they gather in a format that is relevant and easily accessible to affected
groups (cf. Gardner et al. 2019; OECD 2023). Without such information,
local populations and public institutions will struggle to evaluate corpo-
rate adaptation responses. In turn, this may undermine local and public
actors’ attempts to hold companies accountable and hinder the establish-
ment of a democratic dialogue on the impacts of business activities within
the context of climate change.
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CSR Investments

CSR investments can enable companies to move beyond a “do no harm”
approach and make positive contributions to adaptation in the countries
where they operate. In our framework, CSR investments are understood
as the provision of public adaptation goods by companies (cf. Tompkins
and Eakin 2012). Companies can invest in early warning systems, cooling
systems, water infrastructure, and capacity building to help affected stake-
holders to cope with climate change. Such investments could expand
access to public adaptation goods in countries where governments lack
the resources to fund the implementation of adaptation plans. The prob-
lem is particularly urgent in developing countries, where the annual adap-
tation costs are expected to reach 140 to 300 billion USD in 2030 and
280 to 500 billion USD in 2050 (UNEP 2021: xiv). According to the UN
Environment Programme (UNEP), private adaptation funding is essential
to reducing this gap (UNEP 2021: xiv).

Against this background, companies could partner with nongovern-
mental organizations (NGOs) and state institutions to invest in essential
public adaptation goods such as water infrastructure, climate-proofing
infrastructure, and capacity building. By channeling CSR investments
through institutionalized partnerships that benefit broad swaths of the
populations, companies could contribute both through financial support
and by expanding state capacity to implement adaptation plans.

At the same time, companies are often unwilling to make CSR investments
unless there is a business case (Auld et al. 2008). CSR investments in the min-
ing sector tend to be aimed at preventing or mitigating conflicts with local
communities that could disrupt their economic activities (Franks et al. 2014).
To defuse opposition, companies sometimes make targeted investments that
benefit smaller groups, but create dependency which often undermines long-
term local development, civil society organizations, and institutional reforms
(Amengual 2018; Bebbington 2010; Gustafsson 2018). In such situations,
the existence of CSR investment might reduce local communities’ demands
for the procedurally oriented principles. Consequently, it is important to
monitor how companies channel these investments, be it either through
institutionalized partnerships or bilateral exchanges with small groups or
individuals as tools for gaining political support.

2.2 Explaining Corporate Responsibility in Climate Adaptation

Next, having laid out the first part of our theoretical framework, we turn
to the second part, where we explain how the three factors external to
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Corporate Climate Adaptation 19

the firm — public governance, private voluntary standards, and civil soci-
ety advocacy — shape RBC in adaptation. These factors have been shown
to affect corporate behavior more broadly (Bartley 2018a; Lambin and
Thorlakson 2018; Thorlakson et al. 2018a), underlining their potential rel-
evance in the specific context of adaptation. While previous studies have
analyzed how companies’ exposure to physical climate change (Mbanyele
and Muchenje 2022) and internal perceptions of these risks (Berkhout
2012; Pinkse and Gasbarro 2019; see Gasbarro and Pinkse 2016) influence
corporate adaptation, we focus on how these regulatory and political fac-
tors shape RBC in adaptation.

Public Governance

We expect public governance to influence corporate behavior through
both legal requirements and soft steering. Public governance refers to
the system of organizations, institutions, and networks at domestic and
global levels that develop and implement rules and norms for handling
societal problems (Weiss and Wilkinson 2019). We analyze how domestic
institutions at both the national and subnational levels require or encour-
age RBC in adaptation through hard and soft regulatory activities. These
forms of governance are important because they can strongly influence
corporate behavior by shaping incentives and enforcing compliance.

Legal requirements are central to influence business behavior. For
instance, governments can institute legal requirements that climate risks be
considered within key sectoral regulatory instruments such as concessions,
water licenses, and EIAs. These instruments can act as “market-restricting
rules” that governments could employ to limit or prohibit business activ-
ities likely to undermine societal and ecosystemic adaptation (cf. Bartley
2018a). In developed countries, the prospect of governmental regulation
has been an important driver of corporate climate action, particularly in
the area of mitigation (Newell and Daley 2024; Sakhel 2017). However,
legal requirements in the area of adaptation tend to be weaker (Klein
et al. 2018), especially in countries in the Global South (Pulver and Benney
2013; Purdon and Thornton 2019).

Still, most countries have EIA legislation in place, which can serve as
an important instrument for governments to require companies to con-
duct impact assessments, disclose information, and enable stakeholder
participation. Furthermore, EIAs could lead to stricter rules or the sus-
pension of major projects where the negative impacts are deemed too
high. While EIA legislation increasingly includes climate mitigation, legal
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requirements that climate adaptation be taken into account are rare,
reflecting that adaptation is not yet institutionalized in sectoral policies
(Mayembe et al. 2023). However, some governments have also used EIAs
as an instrument to restrict activities deemed to have a negative impact
on climate adaptation. For example, in 2017, the Salvadoran government
conducted a Strategic Environmental Impact Assessment to evaluate the
impacts of mining under conditions of increased water scarcity and
climate-related disaster. That assessment resulted in a national ban on
metal mining (Odell et al. 2018).

Governments can also use support and soft steering mechanisms,
like funding, scientific information, endorsement, partnership, or
multistakeholder initiatives to influence companies’ adaptation behavior
(cf. Abbott and Snidal 2009; Eberlein 2019). For example, some coun-
tries have developed voluntary guidelines on how companies should assess
physical climate risks in EIA processes (Strindevall et al. 2022). Since
knowledge and expertise are often important barriers to tackling climate
impacts, clear guidelines can encourage companies to undertake risk
assessments for society by making them less costly. Moreover, partner-
ships and multistakeholder initiatives can provide companies with insti-
tutionalized channels through which they can channel CSR investment
in public adaptation goods, disclose information, and engage important
stakeholders in dialogues on adaptation. However, soft steering processes
are often ineffective in changing company behavior unless backed up by a
viable threat of mandatory regulation (Borzel et al. 2012).

To effectively steer or regulate company behavior, public institutions
must involve robust monitoring systems capable of assessing the impacts of
climate change and evaluating the extent to which companies responsibly
assess and redress manifest risks (cf. Lambin and Thorlakson 2018). While
many governments have adopted National Adaptation Plans (NAPs), the
quality of the data that emerges is a significant limitation. NAPs are often
too generic to capture risks in specific geographic and social contexts
(Dolsak and Prakash 2018). Without robust data on climate risks, public
authorities cannot provide companies with relevant data or evaluate the
adequacy of corporate responses.

Adaptation is often not prioritized by political and economic actors.
Where national or subnational economies heavily depend on particular
economic activities, the adaptation agenda may become more respon-
sive to corporate interests than to the rights and needs of marginalized
groups. In Brazil, for instance, adaptation policies have enabled large-
scale agricultural producers to cope with water stress through irrigation
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infrastructure, often at the expense of marginalized communities who face
severe water insecurity as a result (Gustafsson et al. 2024; Milhorance
et al. 2022a). Overall, it is important to consider the underlying politi-
cal priorities, power dynamics, and monitoring capacities that shape how
legal requirements and soft steering influence company behavior.

Voluntary Adaptation Standards

We expect voluntary adaptation standards to matter for RBC in adapta-
tion through the diffusion of norms about RBC. Voluntary adaptation
standards refer to any type of multistakeholder initiative, certification
scheme, or private standard that sets requirements designed to increase
the sustainability of corporate adaptation responses (cf. Marx et al. 2024).
More generally, voluntary sustainability standards typically define spe-
cific foundational principles, which are then translated into measurable
indicators for monitoring and compliance (Marx et al. 2024: 3). However,
standards differ in terms of their institutional design, and although they
usually rely on enforcement mechanisms such as audits, they can also
rely on market incentives and capacity building to generate compliance
(Depoorter and Marx 2024). When public governance is weak or lacking,
companies are more likely to rely on voluntary standards (cf. Potoski and
Prakash 2013). This is likely to be the case in adaptation.

While there are no comprehensive voluntary adaptation standards, sev-
eral standards have integrated climate adaptation to some extent, notably
those developed by the Alliance for Water Stewardship, the Sustainable
Agriculture Initiative, and the Responsible Business Initiative. In the min-
ing sector, ICMM and the Global Tailings Review have developed industry-
specific standards which include adaptation (Hopkins and Kemp 2021).
Such standards can contribute to learning and thereby facilitate businesses
uptake of RBC principles (cf. Depoorter and Marx 2024).

The private governance literature yields mixed evidence about whether
voluntary standards lead to meaningful improvements in the sustainability
practices of firms (Marx et al. 2024; Thorlakson et al. 2018a). A study by
Thompson and colleagues (2021) on the effects of certifications on the cli-
mate resilience of cocoa farmers in Ghana showed some positive impacts
on farm management practices, but found significantly weaker effects on
more complex adaptation measure. This is likely due to the continued lack
of clarity regarding what constitutes adaptation, which makes it challeng-
ing for standard setters to develop and monitor appropriate measures.
More generally, numerous studies have shown that voluntary standards
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are often insufficient for preventing or rectifying serious problems due to
limited uptake, lack of stringency, poor-quality auditing, and a tendency
toward symbolic compliance (Bartley 2018b; LeBaron et al. 2017).

Companies usually adopt voluntary standards for utilitarian reasons
(de Bakker et al. 2019). Retailers with high-profile consumer brands,
who are more exposed to CSO scrutiny, have shown a greater tendency
to adopt sustainability standards compared to business-to-business firms
(Thorlakson et al. 2018a). Additionally, researchers have concluded that
the use of public monitoring systems and legal enforcement mechanisms
contribute to more meaningful compliance with voluntary standards
(Lambin and Thorlakson 2018). In sum, while voluntary standards can
contribute to learning about RBC in adaptation, meaningful adoption
and compliance by profit-maximizing firms tends to depend on incentives
or external pressures, with civil society advocacy often playing an impor-
tant role.

Civil Society Advocacy

Finally, we expect CSO advocacy to influence RBC not only by pressuring
them to adopt voluntary adaptation standards but also to develop more
inclusionary and transparent adaptation responses.

Here, civil society advocacy refers to a civil society-based form of cor-
porate regulation (cf. Newell 2008), in which NGOs, social movements,
grassroots organizations, labor unions, and other civil society actors pres-
surize companies to change their behavior (cf. Dellmuth and Bloodgood
2023). CSOs have often played a critical role in scrutinizing companies and
incentivizing companies to disclose information, to reduce the negative
impacts of their business activities, to invest in CSR, to adopt voluntary
sustainability standards (Bartley 2018b; Franks et al. 2014; Thorlakson
et al. 2018a), and to comply with legal requirements (Kramarz et al. 2023).

CSOs pursue a range of advocacy strategies, such as generating and
disseminating alternative data about the impacts of business activities
(Kramarz et al. 2023), engaging in highly visible naming-and-shaming
campaigns (Balsiger 2014), and interacting closely with companies through
multistakeholder initiatives (Gustafsson 2018). In particular, the deploy-
ment of visible campaigns could pressure companies to integrate RBC.
Campaigns that show the consequences of failing to address climate risks
can lead to consumer boycotts, investor demands for action, and other
potential consequences that reputation-sensitive businesses usually seek
to avoid (Balsiger 2014). Concerns about reputational harm might lead
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companies to improve climate risk assessments, develop their adaptation
responses in a more transparent and inclusionary way, and support socie-
tal adaptation through CSR investments.

However, civil society advocacy in the field of climate adaptation has
been relatively weak, in part because adaptation is often framed as a techni-
cal and depoliticized problem. In sharp contrast to civil society campaigns
against carbon-intensive industries (Boulianne et al. 2018), activists have
rarely engaged in open protests to pressure governments and corporations
to intensify their efforts to promote climate adaptation (de Moor 2022).
Social movement scholars have stressed that CSO mobilization around sys-
temic issues, where responsibility is diffuse and specific attribution challeng-
ing, is generally less likely to occur (Carpenter 2007). This is certainly the
case with corporate adaptation, where it can be difficult to provide robust
evidence on a given corporation’s impact on community and ecosystem
resilience. At the same time, local protests over climate-related impacts are
common — especially in industries that require the intensive use of land and
water — even if they are not explicitly framed in terms of climate change
(Leme da Silva et al. 2023; Odell 2021; Urkidi 2010).

Overall, while CSO advocacy has the potential to pressure companies to
integrate RBC principles into their adaptation responses, its role in shap-
ing corporate behavior depends on the ability of civil society actors to
mobilize collectively and articulate concrete, actionable demands regard-
ing corporate responsibilities in the face of climate risks.

2.3 Conclusion

This section has developed a theoretical framework for understanding
the main outcome of interest, RBC in the context of climate adaptation.
Drawing on literatures on private governance, Business and Human
Rights, and climate adaptation governance, we proceeded in two steps.
First, we conceptualized four RBC principles in adaptation, each of which
is essential for preventing and mitigating the socio-environmental harms
associated with business activities under climate change and foster more
coordinated private and public governance of such impacts. To move
beyond a “do no harm” approach, we also included one distributive prin-
ciple: CSR investments in public adaptation goods. Second, we developed
an argument about three regulatory and political factors that we expect
to explain how companies integrate these principles into their adaptation
responses. Our explanation privileges public governance, voluntary adap-
tation standards, and civil society advocacy.
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The empirical analysis in the next section will draw on the first part of
this framework, while the subsequent section will apply the full framework.

3 Mapping Responsible Business Conduct in Adaptation

This section explores the first part of our theoretical framework by
descriptively mapping the extent to which the world’s largest mining com-
panies have integrated the RBC principles into their adaptation responses.
For this purpose, we draw on the dataset introduced in Section 1, which
is based on a content analysis of corporate documents from the world’s
thirty-seven largest mining companies and on semi-structured interviews.

To set the stage for the descriptive mapping, we begin by providing con-
textual information about mining companies’ perceptions of climate risks
and their organizational responses to adaptation problems (Section 3.1).
We then proceed to mapping the variation in the main outcome of our
theoretical framework, RBC in adaptation, operationalized as the extent
to which firms adhere to the four conceptualized principles for RBC in
adaptation (Section 3.2). The section concludes with a brief summary and
a discussion of the evidence in light of our argument (Section 3.3).

3.1 Firms' Perceptions of Adaptation Problems

Before mapping companies’ adherence to the RBC principles, we begin by
describing how mining companies make sense of climate risks in the first
place. More specifically, we analyze whether companies perceive climate
change as an economic risk or as one with implications for both the econ-
omy and society. Relying on the notion of “risk” makes sense here, as com-
panies’ conventional methods of risk management are typically focused
on their own exposure; risks for business resilience tend to be incorpo-
rated into a company’s risk management framework (Higham 2019). In
contrast, approaching climate risks from a societal perspective reflects a
more comprehensive and context-sensitive understanding of how biophys-
ical processes and economic activities interact to produce societal climate
vulnerability (cf. Bassett and Fogelman 2013; Odell et al. 2018).

Climate adaptation, for the majority of companies in our sample, is at
least not primarily aimed at mitigating societal climate vulnerability, but
a strategic response to the economic risks it poses to their operations and
long-term profitability. Figure 2 shows that among the thirty-seven compa-
nies in our sample, 70.3 percent portrayed climate impacts as an economic
risk to their business operations (N = 26). Company reports describe how
floodings, increased storm intensity, and high temperatures could damage
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Figure 2 Company perceptions of adaptation problems.

Notes: N = 37 companies. Pooled data for the period 2017-2019 from company
documents. The indicators were coded Yes = 1/No = 0 for each company based on
the following questions. Economic risk: Do companies recognize climate change as
a risk for business performance and continuity? Societal risk: Do companies rec-
ognize the physical impacts of climate change as a societal risk? See Appendix B
(Table B1) for the detailed coding scheme.

mining infrastructure, exacerbate water stress, disrupt production processes,
and result in costly litigation. However, only half of the companies identi-
fied climate impacts as a “critical” or “principal risk.” The extent to which
companies prioritize adaptation is also shaped by the extent of their risk
exposure. For instance, some, like Antofagasta, have all their operations in
water-stressed areas, while others, like Anglo American, have a majority of
their operations in such regions (Anglo American 2019; Antofagasta 2019).
Interestingly, companies’ perceptions of economic risks differ signifi-
cantly between adaptation and mitigation, suggesting that adaptation is
not the main priority for many companies. Our document analysis reveals
that a majority of the companies recognize that the failure to reduce their
own greenhouse gas emissions is a critical risk likely to have significant
financial impacts. Yet concerns of this kind appear less salient in the adap-
tation context. Interviewees in the companies highlighted several reasons
for mining companies’ seeming reluctance to recognize climate impacts as
a critical risk for their own operations, including the inability to accurately
assess the magnitude of future climate-driven impacts, the cost of adapta-
tion, and the absence of strict regulatory controls (Interviews 9, 10, 45).
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Some mining companies have begun to frame climate change as a soci-
etal risk, recognizing that harm to surrounding communities can lead to
reputational damage for the company. Returning to Figure 2, our research
demonstrates that 40.5 percent of the thirty-seven companies see climate
impacts as a societal risk (N = 15). These companies expressed particular
concern regarding the possibility that climate change could lead to water
stress and tailings dam failures, events that could affect their reputations
and lead to local protests. As one company representative stated: “If we
don’t have water available for the affected communities and we don’t meet
our commitments, the operation will shut down. Just like that. I mean
water is as important as gold” (Interview 2).

To address the economic and social risks associated with climate
change, effective water management is generally considered a key adap-
tation intervention (ICMM 2017; Interviews 2, 41). Water is one of the
most important drivers of community protests against mining projects.
Several mining-dependent countries, most prominently Bolivia, Chile, the
Democratic Republic of Congo, Mongolia, Namibia, Peru, and South
Africa, face high or extreme levels of water stress (Strindevall et al. 2022).
Moreover, intense rainfalls can lead to dangerous accidents and severely
harm surrounding communities and environments. A case in point is the
catastrophic failure of Vale’s tailings dam in Brumadinho, Brazil, in 2019,
which cost over 250 people their lives and caused significant material
destruction (Hopkins and Kemp 2021).

In sum, while most mining companies perceive climate impacts primar-
ily as an economic risk to their operations, far fewer recognize the broader
societal dimensions of climate vulnerability. Water stress, in particular,
emerges as a critical issue — both as a driver of community conflict and as
a fundamental challenge to long-term operational resilience.

Next, we deem it necessary to analyze how companies have responded
to climate risks, before turning to the main outcome of interest, how they
considered the societal consequences of their business activities in a con-
text of climate change. In our document analysis, we inductively identified
four broad organizational responses to climate risks: water governance,
risk management, investments to climate-proof infrastructure, and mine
closure. Figure 3 shows that 54.1 percent of companies integrated climate
risks into water governance (N = 20), 48.4 percent incorporated climate
risks into risk management (N = 18), 46.0 percent made investments to
climate-proof their infrastructure (N = 17), and 13.5 percent sought to
redress climate risks in their plans for mine closures (N = 5).
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Figure 3 Company responses to adaptation problems.

Notes: N = 37 companies. Pooled data for the period 2017-2019 from company
documents. The indicators were coded Yes = 1/No = 0 for each company based
on the following questions: Water governance: Do companies integrate climate
risks in water governance? Risk management: Do companies integrate climate
risks in their procedures for risk assessment and management and business plans?
Infrastructure investment: Do companies invest in climate-proofing their own
infrastructure? Closure planning: Do companies consider climate change in their
mine closure plans? See Appendix B (Table B2) for the coding scheme.

In the following, we briefly discuss each of these four organizational
responses, beginning with the most frequently observed type of response:
water governance. First, organizational responses to water stress represent
an important adaptation response in the mining sector, with 54.1 percent
of companies taking steps to monitor and set targets for reducing their
water consumption. Several of these companies report using screening
tools developed by NGOs, such as the World Wildlife Fund for Nature
and the World Resources Institute, to make initial assessments and identify
areas under severe water stress. Based on these screening tools, companies
have developed water balance models that consider climate impacts, set
targets to reduce their consumption of freshwater, and increase water recy-
cling or use of seawater in water-stressed arecas. However, an interviewee
experienced with global-level screening pointed out the need to comple-
ment this information with more granular local data on water resources
and usage (Interview 87). Indeed, a water expert working at the United
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Nations Development Programme (UNDP) office in Peru emphasized that
it is almost impossible to discern the water footprint of mining companies
from the outside, as they do not disclose the indicators they use. Neither
are companies inclined to be transparent about water pollution (Interview
31), which is a severe and longstanding problem for local communities
(Lebre et al. 2020). Consequently, it is difficult to assess whether the mea-
sures taken to improve water governance adequately address the climate
change-related challenges associated with water stress.

Second, to develop adaptation responses, companies need a solid under-
standing of climate risks. Mineral extraction is extremely sensitive to dif-
ferent types of climate-related risks such as droughts, flooding, and rising
temperatures (Phillips 2016). Reflecting companies’ need for understand-
ing such risks, 48.4 percent of the companies have incorporated climate
impacts into their conventional risk assessment and management frame-
works. All but one of them report having conducted site-based climate risk
assessments and integrated climate risks in their risk management pro-
cedures. Most companies have developed internal capacities within their
environmental units to monitor climate risks, sometimes in partnership
with external consultants. Several interviewees working with climate risk
assessments within the mining companies highlighted that a major chal-
lenge was combining the IPCC’s five global climate scenarios with their
own local data to make reliable predictions about short- and long-term
climate impacts (Interviews 6, 7, 36).

All companies that reported integrating climate adaptation into their
risk management procedures stated that their board had oversight of
climate-related risks, making it almost certain that the topic is discussed
at senior management levels and within the board. This not only indicates
the companies’ recognition of the problem’s importance but also that
climate-related risks are likely to be integrated into business strategies,
even if our data do not reveal how much priority companies actually give
to climate adaptation.

Third, in response to the growing impact of droughts and extreme
weather events on mining operations, 46.0 percent of the companies
reported making investments to climate-proof their infrastructure. The
most common investments were in measures to ensure that tailings dams
could withstand intense rainfalls, and technological adjustments and water
storage infrastructure to cope with water stress. While these companies
often provided specific examples of technical solutions to climate-proof
their infrastructures, they tended not to disclose the total amount spent on
these investments. Newmont is an exception. The company reported that
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it cost “tens of millions of dollars” to update its infrastructure over the
prior three years (Newmont 2019: 34). However, this information cannot
be readily verified, and it is impossible to determine the significance of the
investment in relation to the identified climate risks.

Fourth and finally, after mining activities have ended, they often leave
behind dangerous waste that can pollute land and water, making mine
closure a critical process for preventing long-term environmental harm —
especially as future climate impacts like heavy rainfall or flooding could
make these risks even worse (Macklin et al. 2023). Yet only 13.5 percent
of companies reported accounting for climate change in their closure plan-
ning. Failing to do so could expose surrounding communities and ecosys-
tems to serious and lasting harm.

This variation in adaptation responses can be better understood when
considering the role of ICMM. As an important industry initiative, [CMM
has acted as a standard-setter by including adaptation in its Mining
Principles, with which member companies are required to comply. Notably,
thirteen out of twenty-one companies in our sample that have developed
organizational responses are members of ICMM. These companies have
collaborated with the organization to develop sector-specific guidelines,
tools, and best practices for assessing climate risks (ICMM 2016, 2021).
ICMM member companies appear to be more advanced in their adap-
tation efforts, often providing more detailed and structured information
about their practices than nonmembers. For example, Anglo American,
Rio Tinto, South 32, and Teck describe having relatively advanced risk
assessments and technical solutions in place to address climate impacts.
Rio Tinto has worked on climate-related risks since 2003 (Rio Tinto
2018), and Newmont began implementing its adaptation program in 2016
(Newmont 2019). However, not all ICMM members view adaptation as a
priority. AngloGold Ashanti, for example, do not consider it a critical risk
and continue to focus mainly on mitigation (AngloGold Ashanti 2020;
Interview 9). We explore ICMM’s role more fully in Section 4.

Despite operating in countries highly vulnerable to climate change,
many mining companies in our sample have not yet developed any organi-
zational response to address climate risks. Sixteen companies — including
several based in China, Russia, India, and Saudi Arabia — do not report
upon having any adaptation measures in place. Notably, three of these
operate in the Democratic Republic of Congo, one of the world’s most
climate-vulnerable countries (ND-GAIN 2018). This lack of action could
have serious societal consequences, highlighting the importance of RBC in
adaptation — our main outcome of interest to which we now turn.
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3.2 Responsible Business Conduct in Adaptation

By exploring the extent to which companies have integrated the four prin-
ciples of RBC in adaptation, as conceptualized in Section 2, the ensuing
analysis maps the main outcome in our theoretical framework. In our doc-
ument analysis, we have coded companies as adhering to an RBC princi-
ple if we can identify a general strategy or procedure for their integration.
In this case, a company takes on the value of 1. We code companies as
0 if they referred to isolated and unsustained initiatives that provide no
clear indication of having been systematically integrated into a cohesive
approach to climate adaptation. It was only with this fine-grained coding
that we were successful in capturing this variation.

Our document analysis reveals that 29.7 percent (N = 11) of the com-
panies in our sample claimed to adhere to one or more of the four RBC
principles. The companies comprising this group are: Anglo American,
Antofagasta, Barrick, BHP Group, Freeport McMoran, Fresnillo, Grupo
Mexico, Newmont, Rio Tinto, South 32, and Teck Resources.

We now discuss each RBC principle in the order of the frequency of
their integration by firms. Figure 4 shows that 24.3 percent of companies
reported CSR investments in adaptation (N = 9), followed by 16.2 per-
cent that assessed the climate risks exposure of local communities (N = 6),
and 16.2 percent that adhered to the participation principle (N = 6). None
observed transparency in their adaptation activities (N = 0).

We begin with CSR investments, which we defined earlier as companies’
provision of public adaptation goods that support climate resilience. Such
initiatives can contribute to expanding adaptation infrastructure, but they
also serve to sustaining corporate support and managing conflict, particu-
larly in contexts of climate-induced water stress.

Turning to the first bar in Figure 4, 24.3 percent of the companies
in our sample reported making CSR investments in public adaptation
goods, most commonly in water-storage infrastructure. Companies
described these projects as a way to enhance the water security of local
communities impacted by the combined effects of climate change and
mining activities. Several company representatives explained to us that
an important rationale behind water storage projects was to compensate
communities for the water actually used by the mine, thereby preempting
or reducing community protests (Interviews 2, 3, 9). This suggests that
companies often use CSR investments as a strategic tool for manag-
ing company—community relations in the context of climate change (cf.
Franks et al. 2014).
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Notes: N = 37. Pooled data for the period 2017-2019 from company documents.
The indicators were coded Yes = 1/No = 0 for each company based on the follow-
ing questions. Assessments of climate risks for local communities: Do companies
report upon assessing climate risks for local communities? CSR investment: Do
companies report upon initiatives that they have developed or funded that are
mainly aimed at providing public adaptation goods? Participation: Do compa-
nies report about having procedures in place for involving relevant stakeholders in
the planning and implementation of adaptation interventions? Transparency: Do
companies report on having procedures in place to inform local and/or national
stakeholders about their exposure to climate risks and measures adopted to redress
them? See Appendix B (Table B3) for the coding scheme.

As aresult, companies have rarely invested in adaptation projects that do
not directly contribute to maintaining community support. For example,
only a few of the observed companies have supported capacity-building
initiatives aimed at raising climate awareness or developing emergency
plans for extreme weather events. This is notable, as generating awareness
about climate adaptation among host communities is an explicit goal of
ICMM. ICMM expects all member companies to be in compliance with
this goal by the end of 2023 (ICMM 2021: 3). Yet, only a few compa-
nies in our sample have developed projects with the explicit goal of raising
awareness of climate risks within local communities. In 2016, Rio Tinto
launched a pilot project in Peru to enhance communities’ capacity “to
understand, prepare for, and respond to the impacts of climate change”

Downloaded from https://www.cambridge.org/core. IP address: 92.207.13.150, on 03 Mar 2026 at 09:35:42, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009780636


https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009780636
https://www.cambridge.org/core

32 Organizational Response to Climate Change

(Rio Tinto 2016: 4). The company planned the project as a model that
other ICMM members could replicate. Gold Fields implemented a simi-
lar project in Peru between 2018 and 2020 (Lutheran World Relief 2017).
However, none of the companies continued to implement these projects.
Interviewees involved in these projects explained that the companies
abandoned the projects in part because community members were more
focused on immediate concerns, such as employment and compensation,
and some were suspicious of companies’ motives to talk about climate
impacts. In this context, capacity-building initiatives aimed at raising cli-
mate awareness have struggled to gain traction or build trust among local
communities, offering companies little incentive to continue or expand
such initiatives (Interviews 5, 8, 37, 78).

Assessing climate risks to society is a crucial procedural step for pre-
venting harm, yet our findings show that most companies remain in the
early stages of evaluating how their operations may contribute to societal
vulnerability in the context of climate change. As illustrated by the second
bar in Figure 4, 16.2 percent of the companies reported having analyzed
the vulnerability of host communities in their site-based risk assessments.
However, until 2019, not a single one of the companies studied provided
information describing the procedures they used in conducting their vulner-
ability assessments; neither did they clearly distinguish between their own
risk exposure and that of the participating communities. A company repre-
sentative put it bluntly: “Even if we look very selfishly at our own [climate]
risks, it will still have positive impact on the community because it reduces
the [community] risk” (Interview 41). These findings underscore that while
companies primarily focus on assessing their own climate risk exposure,
their community climate risk assessments remain underdeveloped.

While a few leading companies recently reported upon having started to
assess risks for host communities, there is often a lack of detailed and trans-
parent reporting upon the results of such assessments. By 2020, Newmont
had initiated a collaboration with the National Center for Atmospheric
Research (NSF NCAR) to develop their site-based climate risk assess-
ments. Upon revisiting the more recent reports, we found that Newmont
both provided more detail than other companies regarding climate risk at
each mining site, including information about the likelihood that the risks
would be manifest, and adopted adaptation measures (Newmont 2022).
Anglo American highlighted that it had begun to develop a bottom-up
approach to complement its tangible risk assessments with the overarch-
ing purpose of gaining a better understanding of local climate risks (Anglo
American 2022: 19). In 2021, Freeport McMoran (2021: 43) also developed
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relatively detailed assessments of host communities’ climate vulnerability.
While these examples suggest that some companies are starting to assess
climate risks for host communities, there is little information about how
risks are assessed. Overall, our analysis suggests that such climate risk
assessments are still in early stages.

One likely reason for the limited progress on integrating RBC in adap-
tation is staff with expertise on community relations are rarely involved in
climate risk assessments, which are typically handled by engineers within
environmental units. As stressed by two consultants who were performing
community risk assessments for several transnational mining companies,
to be able to assess such risks, it is critical to include community relation-
ships units in the discussion:

The responsibility is typically more on the environmental engineering
side than on the community side...We have done work for a client in
Ghana, and there they had a powerful realization that environmental
and social issues are closely connected. So, where you have a model
or a structure within mining companies where those two things come
together, our plans work really well (Interview 40).

This quotation and our findings more broadly illustrate that companies
generally have not developed internal capacities to assess the societal risks
posed by their business activities in the context of climate change.

We have identified meaningful participation as another core procedural
principle for ensuring that affected communities can influence corporate
adaptation responses. Yet, in many cases companies’ engagement with
local stakeholders is limited to participatory water governance initiatives
and has been constrained by communities’ limited access to climate risk
data. In our analysis of the company reports, we examined various com-
munity engagement strategies, including climate risk assessments, partici-
patory water monitoring, and public—private partnerships. We found that
only 16.2 percent of the observed companies reported having included rel-
evant stakeholders in at least one of these processes.

The principal form of community participation in adaptation is through
various types of participatory water governance initiatives, such as water
stewardship and water monitoring. Water stewardship refers to
[use] that is socially equitable, environmentally sustainable and econom-

13

water

ically beneficial, achieved through a stakeholder-inclusive process that
involves site and catchment-based activities” (The Alliance for Water
Stewardship 2022: 4). In one prominent example, South 32 took part in
a water stewardship partnership comprised of business, government, and
civil society organizations created in response to a severe drought in the
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uMhlathuze region of South Africa (National Business Initiative 2018).
While water stewardship is a promising alternative, it is unclear whether
participants in the different initiatives have received relevant and accessi-
ble information about how climate impacts exacerbate existing water risks
to be able to participate meaningfully in such processes.

Participatory water monitoring is yet another procedure for involving
host communities and public authorities in assessing the quality and quan-
tity of water in mining sites. While approaches of this kind can help com-
munities gain a better understanding of the climate-induced water risks
associated with business activities, the results are widely seen as manipu-
lated by companies, diminishing communities’ trust in the results (Pareja
et al. 2019). CSOs and multilateral organizations have consequently been
inclined to support more autonomous forms of community monitoring in
the mining sector (Interview 42).

In contrast, none of the companies reported upon involving commu-
nities in climate risk assessments. This omission denied communities the
opportunity to share their perceptions of climate-related risks and thereby
influence risk assessments and adaptation measures. In 2021, Freeport
McMoran reported upon having started to involve community stakehold-
ers in their North American operations to better understand their con-
cerns about climate-driven risks (Freeport-McMoran 2021: 52). In the
same year, Rio Tinto also highlighted the importance of developing pro-
cedures for community participation in assessing climate risks (Rio Tinto
2021: 15). These examples suggest that there are emerging initiatives to
involve communities in climate risk assessments among a few sustainabil-
ity frontrunners, but such practices remain isolated and appear to be far
from institutionalized across the mining industry.

Finally, as shown in the final bar of Figure 4, which addresses transpar-
ency, none of the companies in our sample disclosed information about
their exposure to climate risks or their adaptation measures. Several com-
pany representatives acknowledged the importance of disclosing climate
risk data to their host communities, but highlighted the challenges of pres-
enting projections on specific climate-driven risks in a way that is clear
and accessible to these groups (Interviews 17, 45). As a company repre-
sentative observed: “The complexity of climate change, that is a huge bar-
rier for us to be able to have real conversations with communities around
the developing world” (Interview 5). In contrast, spokespersons for civil
society contend that the prospect of community protests make compa-
nies reluctant to share information about how climate change compounds
water stress (Interviews 30, 67).
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In contrast, 72.9 percent of the companies in our sample disclosed
information to investors — through the Task Force on Climate-Related
Financial Disclosures (TCFD), the Carbon Disclosure Project, or both —
about how climate risks affect their business operations and financial
performance. TCFD reports are publicly available on company websites
and contain generic information about climate risk assessments and brief
examples of risks that have been identified in selected mines. For instance,
South 32’s report is the most detailed, with 220 climate-related risks iden-
tified, yet it lacks information about the nature of the enumerated risks,
the mining operations affected, and the adaptation measures taken (South
32 2022: 95). In contrast, Barrick dedicates less than one page to climate
adaptation, referring passingly to a few examples of country-level cli-
mate impacts (Barrick 2022: 71). Hence, even disclosure initiatives aimed
at investors suffer from a lack of transparency and include little relevant
information for local stakeholders. Overall there are few indications that
affected communities and public authorities have access to information
about companies’ risk assessments and adaptation measures.

3.3 Conclusion

This section has mapped the extent to which mining companies adhere
to the four principles for RBC in adaptation identified in our theoretical
framework. It has also contextualized the integration of RBC in adapta-
tion by examining how companies understand and generally respond to
climate risks. Using a quantitative analysis of company reports combined
with qualitative interviews, we come to three main findings.

First, the majority of the world’s thirty-seven largest mining companies
see adaptation through the lens of conventional economic risk. Second,
about half of these companies have developed some type of organizational
response to climate risks. While the most common responses were the inte-
gration of climate risks into water governance and risk management, as
well as the climate-proofing of infrastructure, few companies considered
climate risks in mine closure planning. And, finally, only a minority have
integrated the RBC principles into their adaptation responses. Of the ones
that did, most companies approached adaptation primarily through con-
ventional CSR investments, rather than incorporating other core proce-
dural elements of RBC, such as risk assessments, stakeholder participation,
and transparency. While we see a few emerging examples of sustainability
frontrunners beginning to assess climate risks for host communities and to
establish limited opportunities for stakeholder participation, none of the
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companies in our sample were transparent about their climate risk assess-
ments or the adaptation measures they have adopted.

In the following section, we will rely on three in-depth case studies to
explain the variation in RBC in adaptation laid out in this section.

4 Explaining Irresponsible Business Conduct in Adaptation

This section examines how the theorized regulatory and political factors
have contributed to the persistence of irresponsible adaptation practices,
even among sustainability frontrunners in the global mining industry. To
this end, we provide an in-depth analysis of three mining projects in Peru:
Antamina, Cerro Corona, and Quellaveco. While the first two are oper-
ated by companies included in our quantitative dataset, Cerro Corona is
run by Gold Fields — a comparatively minor player with a smaller market
share. As elaborated in Section 1, our analysis is based on documents and
qualitative interviews collected during four weeks of fieldwork in the three
mining regions and in the capital, Lima, in 2022.

The remainder of this section is divided into four parts. We begin by
providing background information on climate vulnerability and water
stress in Peru (Section 4.1). We then lay out the extent to which, and how,
companies in the three cases have integrated the RBC principles into their
adaptation responses (Section 4.2), which sets the stage for our analysis
of the regulatory and political factors that have shaped these outcomes
(Section 4.3). Finally, we summarize the analysis against the backdrop of
our theoretical expectation (Section 4.4),

4.1 Background: Climate Vulnerability and Water Stress in Peru

To ground our empirical analysis, we briefly describe climate vulnerability
and water stress in Peru and in the regions where our three case studies are
situated. Landslides, flooding, glacial retreat, droughts, and a wide variety
of climate risks have increasingly exposed Peru to climate-related risks, but
it is not among the most vulnerable countries in the world (MINAM 2021:
82). According to the Notre Dame Global Adaptation Initiative Index
(ND-GAIN), in 2023 Peru ranked 93rd out of 182 observed countries.

Figure 5 shows that climate vulnerability is unevenly distributed across
provinces in which the three mining projects are situated, as captured by
the PVCCI (for more information on methodology, see FERDI (2022)).
The coastal areas, where the Quellaveco project is located, are most vul-
nerable to climatic risks. However, both Antamina and Cerro Corona are
very close to these highly exposed coastal regions.
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Figure 5 Subnational climate vulnerability in Peru.

Source: Author’s mining data.
Note: The map is based on data from the PVCCI (FERDI 2022).

In addition to the risks posed by natural disasters, such as the rainfall
extremes caused by an El Nifio event, water stress is a pressing concern
already being felt in Peru. Figure 6 presents an overview of water stress
across provinces that helps illustrate our findings. The map is based on
data from the World Resources Institute’s (WRI) Water Risk Atlas, which
accounts for both surface and groundwater resources (see WRI (2019)
for more information on methodology). It shows that water scarcity has
already reached an extremely high level in some arid coastal regions and
is high across the Andean area. Both Quellaveco and Cerro Corona are
located in areas of extremely high water stress, while Antamina operates
in an area experiencing medium-to-high water stress.

The coastal regions, where more than half of the population lives and
where the country’s large-scale export agriculture is concentrated, receive
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Figure 6 Subnational water stress in Peru.

Source: Author’s own mining data.
Note: The map is based on data from the WRI database (WRI 2019).

80 percent of their water from the melting ices of the Andes (Thompson
et al. 2021). The Andean area is mainly populated by Indigenous commu-
nities and subsistence farmers known to be highly vulnerable. Increasing
precipitation variability has made rain-fed agriculture more difficult, lead-
ing to increased demands for irrigation systems and water reservoirs both
in the coastal areas and the Andes (Bury et al. 2013).

Since the early 2000s, Peru has sustained more severe climate impacts
along with a rapid expansion of mineral extraction in the Andean high-

lands. Peru is currently the world’s second largest producer of copper,
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silver, and zinc; and it is also a leading producer of gold, lead, and molyb-
denum in Latin America (MINEM 2022). Mining has thus been a key
factor in reducing poverty and sustaining economic growth and has placed
Peru among upper middle-income countries (Gustafsson 2018).

At the same time, mining activities have placed immense pressure on
water supplies and livelihood assets, incited social conflicts, and con-
taminated the environment in affected areas (e.g., Bebbington and Bury
2009). For example, Peru’s Ministry of the Environment (MINAM) has
identified 7,668 environmental liabilities, which are toxic waste deposits left
unremediated in the aftermath of mine closures (MINAM 2021). During
periods of heavy rain, toxic substances risk contaminating the surrounding
land and water, thereby further exacerbating the climate vulnerability of
local communities. How mining companies respond to these different
climate-related impacts is thus likely to be intrinsically linked to the climate
resilience of Andean communities, coastal export agriculture, and urban
areas. Such risks underline the fundamental importance of integrating the
RBC principles into their adaptation responses and underscore that Peru
is a particularly important case for examining our theoretical framework.
Focusing on Peru helps understand how public governance, voluntary stan-
dards, and the nature of civil society advocacy have motivated sustainability
frontrunners to compensate communities for climate-related harms through
conventional CSR, rather than by integrating procedural principles.

4.2 Comparing Corporate Adaptation Across
Three Subnational Contexts

Next, we introduce our three cases and analyze to what extent and how
companies have integrated the theorized procedural and distributive RBC
principles into their adaptation responses. We show how these responses
are shaped by the often conflicting dynamics of extractive activities within
the distinct subnational contexts the companies operate in. This analysis
sets the stage for the empirical analysis of the explanatory part of our the-
oretical framework.

Antamina: A Reactive Approach to Local Climate Concerns

Antamina is operated by a Peruvian mining company owned by Glencore,
BHP, Teck, and Mitsubishi. As we show in Section 3, these companies,
most notably Teck, belong to the small group of industry actors that have
begun to integrate the RBC principles into their adaptation responses.
In Peru, mining experts recognize Antamina as a company that employs
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dialogues, partnerships, and social investments as a general approach to
address community concerns. One expert on community rights in the min-
ing sector told us that this approach was an important explanation for the
absence of major protests and strong anti-mining mobilizations against
the company over the years (Interview 57). While this general approach to
local communities is to some extent reflected in its adaptation responses,
the procedural principles remain weakly integrated.

Antamina extracts copper and zinc from its mine in the Ancash region,
located at an altitude of 4,300 meters above sea level. The extracted min-
erals are then transported via pipeline to the shipping port in the coastal
province of Huarmey, which has led to some concerns among communities
affected by the pipeline. Ancash is the region with the largest area of trop-
ical glaciers in the world. Due to climate change, 35 percent of the total
glacier-covered area has been lost over the past forty years with severe
consequences. For the human population, it has significantly reduced the
availability of freshwater during the dry season with manifold repercus-
sions (Gobierno Regional de Ancash 2017: 7). Mining activities have fur-
ther exacerbated water insecurity for downstream populations (Bury et al.
2013). Intense rains resulting in landslides pose another salient climate risk
(Gobierno Regional de Ancash 2017: 7). The most noteworthy climate-
related event occurred in 1970, when a devastating earthquake caused
the death of about 80,000 people. The history of environmental disas-
ters, melting glaciers, and the presence of NGOs working on adaptation
projects have raised awareness of climate impacts and natural disasters
throughout the local population. Demonstrating its responsible manage-
ment of such climate-related risks was, therefore, essential for Antamina
to gain social license to operate.

Our analysis of how the company has handled climate-related risks
reveals that Antamina (2020) has not reported carrying out climate risk
assessments for its own operations or assessing climate risks to society.
Compared to other companies that combine global climate-driven scenar-
i0s with site-level data to analyze the likelihood and prospective conse-
quences of climatic impacts, Antamina does not appear to be working
with climate data suited for making predictions. This makes it hard for
the company to proactively identify the risks for host communities linked
to their operations. At the same time, the company does refer to climate
impacts in its assessments of water and disaster risks. Instead of antici-
pating future conditions, it concentrates on climate-related impacts that
have already begun to affect local communities within its area of operation
(Antamina 2020), illustrating its reactive approach to such risks.
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Antamina has, to some extent, integrated the procedural principles
by being transparent and participatory in specific adaptation responses.
Community members have been concerned about the risks of accidents
related to mining infrastructure. In 2019, there were indications that the
tailings dam could collapse, and the entire community had to be tem-
porarily evacuated. The dam, which contains highly toxic topic mining
waste, is located just above the community, and its collapse would have
had catastrophic effects. That incident was followed by dialogues between
the company and the community. These dialogues led to an agreement
that Antamina would both improve dam stability to be able to withstand
more extreme weather events and develop a Community Early Warning
System to alert members of the local population of an emergency. Another
example of a CSR investment is the climate-proofing of the pipeline
that transports minerals to the coast along a route that passes through
an area highly exposed to climate-related disasters (Cenepred 2023). In
2019, intense rains damaged the pipeline, which led to community protests
about risks of contamination of land and water (CooperAccion 2021). In
response, the company developed a partnership with public institutions
working on disaster risks and conducted a risk assessment. These actors
reached an agreement that the company would climate-proof the pipe-
line to reduce communities’ exposure to the risk of dangerous accidents
(Interviews 62, 73, 74).

In both cases, Antamina provided local communities with informa-
tion and engaged them in the planning and implementation of adaptation
measures. Antamina informed the community about the improvements it
made to the tailings dam, involved community members in the develop-
ment of an Early Warning System, and organized a public consultation
about plans to climate-proof the pipeline (Interview 73). The company
has also set up participatory water monitoring to enable communities to
regularly assess the operation’s impact on water quantity and quality.
These examples suggest that Antamina has, to some extent, integrated
the procedural principles by being transparent and participatory in certain
adaptation responses. However, such steps were only taken after repeated
community demands on the company to disclose data and engage in
dialogue.

Importantly, community members lacked trust in the information the
company provided. When it reassured them that the upgrade of the tailings
dam was sufficient, the community engaged an external technical advisor
who maintained that the company had underestimated the risks to such
an extent that the entire community should be relocated (Interview 76).
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Similarly, one community leader told us that they were suspicious of the
accuracy of company results, as the company water assessments always
showed that the level of contamination never exceeded the legal limit
(Interview 63). Most importantly, these examples reveal that Antamina
has not proactively consulted local communities about climate risk assess-
ments or adaptation measures. Instead, it has disclosed information only
under pressure — and even then, limited disclosures to the most visible cli-
mate impacts, particularly those too evident to ignore or deny.

Finally, Antamina has made CSR investments aimed at compensating
local communities and strengthening their resilience in response to climate
impacts that have become a growing source of local concern. For exam-
ple, the company has installed water reservoirs for communities near the
mine, and in areas where the pipeline passes, Antamina has partnered with
the Ministry of Agriculture and local governments to implement a project
aimed at improving water governance and irrigation infrastructure and
raising awareness of climate change.

Overall, Antamina has invested in public adaptation goods through
CSR initiatives, but its integration of key procedural principles has been
limited and often reactive — typically occurring in response to the threat of
community protests.

Cerro Corona: Corporate Adaptation in Contested Terrain

Gold Fields, in contrast to Antamina, adopted a more proactive and com-
prehensive strategy to integrate our four RBC principles into its adap-
tation strategy for the Cerro Corona project. The company emphasizes
community resilience as a cornerstone of its adaptation policy (Gold
Fields 2021a: 11). Interviewees both within and without the company
have remarked that the CEO and the sustainability manager for the Cerro
Corona project displayed a high level of commitment to implementing the
policy (Interviews 6, 40, 36, 37, 59, 60, 78). That commitment notwith-
standing, the company largely abandoned an important component of its
work on community adaptation due to unfavorable sociopolitical condi-
tions and staff changes in the associated CSR unit.

The Cerro Corona gold and copper project is located in the impoverished
mining region of Cajamarca, where rural protests over mining impacts on
scarce water resources have led to the indefinite postponement of the devel-
opment of two large-scale mines. There have, to date, been few protests
against the Cerro Corona project. According to the regional climate change
plan, climate vulnerability is classified as “high” or “very high” in 85 percent
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of the region’s territory, with droughts, floods, and frosts identified as the
most significant risks (Gobierno Regional de Cajamarca 2016: 35). Heavy
rains resulting in landslides are also a key risk that must be accounted for
in any assessment undertaken (Gobierno Regional de Cajamarca 2016: 43).
The Cerro Verde project is located in Hualgayoc, the district with the high-
est number of environmental liabilities in Peru. It is the site of a staggering
1,036 unremediated environmental liabilities, which enable toxic substances
to pollute the surrounding water and land during periods of intense rain-
fall. This situation led MINAM to declare the district an area of environ-
mental emergency in 2016 (MINAM 2016). More broadly, water stress is
becoming an acute problem in both rural and urban areas. In the urban
area of Hualgayoc, the population relies entirely on Gold Fields’ provision
of freshwater in tanks, and within rural communities the key demand is
that Gold Fields invest in water reservoirs (Interview 54).

Gold Fields has committed to supporting community resilience by inte-
grating all RBC principles. Since 2016, Gold Fields has conducted two
assessments of climate risks comprising both their own operations and
those of surrounding communities, which led them to adopt several adap-
tation measures (Gold Fields 2022: 77). To carry out the site-based risk
assessments, the company piloted the MiCA tool developed by ICMM,
which enables companies to analyze climate risks, including community
vulnerability; and it also engaged external consultants to conduct com-
munity climate risk assessments (Interview 40). Gold Fields reported hav-
ing addressed the identified risks by reducing its water consumption and
improving tailings management in the Cerro Corona project (Gold Fields
2021b: 83). Compared to other companies in our sample, the company has
a more advanced understanding of community resilience, particularly in
its approach to tailings management.

Cerro Corona focused most intensively on integrating the RBC prin-
ciples between 2014 and 2017, when it implemented the “Adapting
Together” program in partnership with NGOs and the local government.
The project involved building institutional capacity, developing an adapta-
tion plan, and formulating adaptation projects eligible for funding via the
tax revenues transferred to mining-producing subnational governments.
It also constructed 250 water reservoirs to support agricultural activities,
a potable water system for the city of Hualgayoc, and developed training
programs to increase the awareness of climate risks within local communi-
ties (Goldfields 2019: 112; Lutheran World Relief 2017). This shows how
the company used CSR investments to support adaptation infrastructure,
awareness-raising, and capacity building of subnational governments.
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Importantly, this initiative was implemented as an institutionalized part-
nership, rather than being targeted at smaller groups critical of the mine.

The initiative also included components that may support the integra-
tion of the procedural principles, such as transparency and participation.
Gold Fields distinguishes itself among the three companies studied by
making technical information accessible and engaging in dialogues about
climate change. For instance, it used local radio, theater, and brochures
to disseminate information about climate impacts and adaptation to local
communities. A company representative explained that the goal was to
find “a neutral platform with a collaborative space where we can share our
technical data on [climate] risks so that the farmers understand that there is
something bigger [...] something that we are also battling” (Interview 36). A
former sustainability manager at Cerro Corona described it as an attempt
to create a win-win situation where the mine is “viewed as an opportunity
to adapt to climate change rather than a risk” (Interview 78). However,
this framing of shared risks was met with suspicion by local politicians and
communities (ibid). One community leader who participated in the train-
ing saw it as an attempt to shift blame for the impacts caused by mining to
climate change (Interview 53), suggesting that such CSR initiatives did not
have the intended impacts of increasing community support for the mining
project. Local communities, though aware of longer dry periods and more
intense rains than in the past, voiced far greater concern over the deeply
unsustainable effects of mining in their regions, which they perceived as the
main cause of the climate-related problems they now faced.

The deep-rooted distrust against the company was an important barrier
to integrating the procedural principles. Gold Fields claims to be regu-
larly disclosing information about the mine’s impacts on water quantity
and quality and involving local communities and authorities in partici-
patory monitoring (Gold Fields 2019: 106). But community members are
skeptical about the information the company releases on water impacts
(Interviews 54, 56). A representative from the regional government admit-
ted having never seen a test result indicating that the company was tied to
any polluted water detected, raising suspicions that the results had been
manipulated (Interview 70). Moreover, the company failed to invite com-
munity members or representatives of public authorities to participate in
climate risk assessments (Interviews 36, 40). Yet, in line with the newly
adopted Global Industry Standard on Tailings Management, Gold Fields
has publicly committed to involving local communities in climate risk
assessments of its tailings dams (Gold Fields 2021c¢: 15). However, whether
this has actually been done has yet to be determined.
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Overall, the Cerro Corona case illustrates an attempt to integrate the
four principles. At the same time, this case also reveals the challenges asso-
ciated with disclosing information and engaging in dialogues about cli-
mate adaptation in contexts where past and present mining activities are
deeply implicated in societal climate vulnerability. In such situations, com-
panies are likely to be unwilling to disclose information about the risks
associated with mining activities in a context of climate, as it might lead to
community protests.

Quellaveco — Adapting Core Business Activities

Quellaveco, operated by Anglo American, had recently committed to inte-
grating the RBC principles into its adaptation strategies during the time
we conducted our fieldwork in 2022. Although Anglo American describes
this work as evolving, it claimed it was committed to integrating climate
adaptation in its social management systems (Anglo American 2022: 20).
Its approach differed from Cerro Corona’s in that the adaptation mea-
sures were more closely linked to the company’s core operations, partly
because they were already integrated into the project’s initial design. The
company made relatively significant CSR investments in adaptation, but
generally fell short in the integration of procedural principles.

The Quellaveco copper project is located in the Moquegua region and
currently constitutes the largest mining investment in Peru (MINEM
2022: 12). Consistent with its scale, mining plays a crucial role in the
regional economy and, as of 2018 (the most recent year for which data
is available), 87 percent of that region’s revenues originated from min-
ing (Arellano-Yanguas 2018: 5). Although the population generally rec-
ognizes the importance of mining as a driver of regional development,
concerns about water stress continue to be a pressing issue. Moquegua
is located in the Atacama Desert, where water scarcity is extremely high
(see Figure 6). Despite these challenging conditions, extending the agricul-
tural frontier into the arid desert remains a regional priority. Following a
lengthy negotiation process, during which the company made significant
concessions to reduce the project’s impact on the region’s water resources
and made CSR investments to facilitate the Pasto Grande irrigation proj-
ect, the Quellaveco project finally began operating in 2023 (Gustafsson
and Scurrah 2023).

Discussing the first procedural principle, Anglo American began
assessing climate risks for both their own operations and for its host com-
munities in 2010. The results of this assessment showed that 70 percent of
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Anglo American’s mines were located in water-scarce areas, with the high-
est risks to their projects in the Atacama Desert in Chile and Peru (Anglo
American 2018: 49). Consequently, the company’s adaptation strategy
has focused on reducing its water footprint (Anglo American 2022: 9). A
company representative in the environmental unit explained that Anglo
American made a generic climate adaptation study as part of the EIA it
conducted based on data from public institutions, but planned to under-
take a new climate risk assessment in 2023 based on their own local data.
To this point the company has not involved local communities in its cli-
mate risk assessments (Interview 85).

To address concerns from local communities and the regional govern-
ment about the potentially negative impacts of the Quellaveco mine, Anglo
American made significant concessions by modifying the project’s engi-
neering design. In the initial EIA presented in 2000, the company proposed
using groundwater for its operations. But the results of an independent
report by an international water specialist commissioned by the regional
governor showed that the project would produce a severe water shortage.
In 2008 Anglo American presented a new project design that would rely
on water from the Titire River — a waterway naturally contaminated by
boron and arsenic and therefore not suitable for consumption — rather
than groundwater.

Between 2011 and 2012, the company participated in a sixteen-month-
long dialogue table with members of the regional government and civil soci-
ety representatives. The process resulted in twenty-six agreements and the
establishment of a committee dedicated to monitoring company compliance
(Jaskoski 2014). An important concession that emerged from these talks
was Anglo American’s commitment to build an eight-kilometer-long tun-
nel to direct the Asana River around the mine. The dialogue table was led
by the regional government and was carried out in a relatively participatory
way, resulting in a final agreement that reflected a broad regional consensus.

In addition to substantial changes in the project’s engineering design,
Anglo American also committed to making significant CSR investments
in water infrastructure which, according to company representatives, will
positively affect the water balance in the area (Interview 85). To accom-
plish this, the company has constructed the large Vizcachas large dam
to store rainwater (Anglo American 2018: 48). The dam was critical for
the acceptance of the project since the water could be used for an irriga-
tion project to enable the extension of Moquegua’s agricultural frontier.
However, there are also concerns about the long-term sustainability of the
dam with rainfall steadily decreasing and becoming increasingly irregular
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(Interview 57). In 2021, there was not enough rainwater to fill the dam,
which led to water shortage (Interviews 79, 83).

Another significant CSR investment was made in the development of
a technical solution that would enable the contaminated water from the
Titire river to be treated and clean water returned for use by farmers in
the downstream Tambo Valley. Anglo American claims that its approach,
once implemented, will improve the water quality for the Tambo region.
However, farmers who would be affected fear that the cumulative volume
of river water would be reduced and consequently have protested against
the project and appealed the decision of the National Water Authority to
grant the company a water license (CooperAccion 2022). A former leader
of a rural organization in the Tambo Valley claims that the decision to
issue the water license was based on 2009 data that is no longer reliable
and does not consider the impacts of climate change on hydrological stress
(Interview 75). CSOs rarely express such an open critique of the lack of
regulatory controls on companies’ adaptation strategies, which also eases
the pressure on public authorities to adopt stricter controls on business
activities to reduce climate-related risks.

It is noteworthy that Anglo American has negotiated in a relatively par-
ticipatory and inclusive way, made important concessions, and dedicated
significant CSR investments to water infrastructure. Yet it is equally nota-
ble that it has not been transparent about the climate-related risks linked to
their operations. The company has not disclosed the results of its climate
risk assessments to relevant public authorities or local communities, leav-
ing them without the information necessary to evaluate the risks associated
with mining activities in a context of climate change. Even though water
stress is a key climate risk and the project has been designed to reduce its
impacts on water resources, climate adaptation was not discussed explic-
itly with local stakeholders. Two civil society representatives we inter-
viewed were concerned about the lack of a public debate on the long-term
sustainability of the company’s adaptation strategies. They warned that
the climate-related risks associated with the project had been significantly
underestimated. They were also worried that water stress would severely
affect local populations in the future (Interviews 47, 81). This suggests
that the lack of transparency regarding the short- and long-term effects on
water stress is an important shortcoming in Anglo American’s approach.

Overall, while Anglo American has made significant CSR investments
in adaptation and has taken some steps to assess climate risks to society
and engage in participatory process, it has not been transparent about the
risks associated with mining in a context of climate change.
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Table 1 Companies’ adherence to the principles of
responsible business conduct.

Antamina Cerro Corona Quellaveco
Assessments of climate Partially To large extent Partially
risks to society
CSR investments Significantly  To large extent To large extent
Participation Partially Partially Partially
Transparency To little extent To little extent Not at all

Table | presents an overview of the integration of the principles in the
three cases. The findings are consistent with our analysis in Section 3. The
assessment of climate risks to society is a relatively new practice in each of
the three cases. Compared to the other companies, Cerro Corona followed
a more systematic approach in seeking to include community vulnerability
in its climate risk assessments. By contrast, Antamina had a more reactive
approach, while Quellaveco offered only a generic analysis of community
vulnerability, which inevitably limits its utility as a tool for proactively
identifying climate-related risks. CSR investments in public adaptation
goods appear to be the most systematically integrated principles in all
three cases. Finally, although each company has participatory procedures
for involving local communities in addressing some climate-related risks,
specifically those relating to water, they have disclosed only selective infor-
mation about climate risks and adaptation interventions. Without access
to such information, it is difficult, if not impossible, for local communi-
ties or governmental agencies to hold companies accountable for how they
handle the risks linked to mining activities in a context of climate change.

Taken together, the findings suggest that there are both differences and
similarities in RBC in adaptation between the three companies. All have
primarily addressed climate risks through conventional CSR strategies
rather than through procedural components of RBC, such as risk assess-
ments, stakeholder participation, and transparency.

4.3 How Complex Societal Risks Become Business as Usual

Next, we seek to explain the outcome analyzed earlier, namely, that com-
panies have focused on CSR investments, but have rarely been transparent
about climate risks associated with their business activities. We analyze how
each of the three explanatory factors — public governance, voluntary adapta-
tion standards, and civil society advocacy — has shaped RBC in adaptation by
comparing them across the three cases, both separately and in combination.
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Public Governance

Climate governance in Peru is in its early stages. Although the country has
taken a progressive stance in international climate negotiations, progress
in the domestic policy arena has been limited. In 2014, Peru hosted the
twentieth session of the Conference of the Parties (COP20) and played a
central role in the multilateral negotiations that led to the Paris Agreement
in 2015 (Castro Pereira 2023).

In 2018, Peru passed the Climate Change Framework Law (Framework
Law No. 30754) — its first framework law on climate change — which
established a relatively ambitious structure for public policies on climate
adaptation and mitigation. For its work on climate mitigation, Peru has
received substantial international funding for forest conservation in the
Amazon, and climate mitigating has been a key priority for MINAM
(Interviews 16, 48, 69). However, there is an urgent need to accelerate
adaptation efforts given the country’s climate vulnerability and the severe
water stress (Figures 5 and 6). In 2021, the National Adaptation plan was
adopted (RM 096-2021). MINAM’s efforts to implement the adaptation
plan have, however, been undermined by a lack of resources, a paucity
of data on climate impacts, the weak institutional capacities of regional
governments, and the counter-lobbying in which economic and polit-
ical elites have engaged (Interviews 50, 58). Against this backdrop, the
Peruvian government has sought to steer corporate adaptation efforts via
multistakeholder initiatives and dialogues rather than regulatory controls.

The Ministry of Energy and Mining (MINEM), which is responsible for
regulating large-scale mining, has so far done little to incorporate climate
adaptation into sectoral governance instruments, leaving it up to companies
to voluntarily integrate the RBC principles in their adaptation responses.
For example, in EIAs the anticipated impacts of a mining project are eval-
uated, and companies are bound to disclose the results of risk assessments
and organize public consultations. However, the Peruvian EIA regulation
only requires companies to present a climate change study, while — in con-
trast to other types of risks — there are no requirements to establish a man-
agement plan to redress the climate risks identified (Law no. 27446). The
National Environmental Certification Service for Sustainable Investments
has developed voluntary guidelines for integrating climate adaptation mea-
sures into EIAs. However, according to two interviewees working at the
state agency that monitors the mining sector, without enforceable legal
obligations, the uptake of guidelines like these has been limited (Interviews
70, 71). Similarly, there are no legal requirements that climate impacts be
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considered, be transparent, and enable stakeholder participation in the
design of tailings dams and closure plans (Interview 69, 72). The National
Water Authority does not take future climate impacts on water resources
into account when approving water concessions for mining companies,
which implies that the state has no information about intersecting impacts
between climate change and mining activities (Interview 32). Consequently,
there is no instance of the Peruvian government limiting or prohibiting min-
ing activities that could have adverse impacts on society or the environment.

Indeed, representatives of the companies we studied all agreed that
neither existing nor the threat of future state regulations have influenced
their adaptation strategies; under the circumstances, they were not per-
ceived as providing any meaningful incentives for them to integrate RBC
in adaptation. Both Antamina and Gold Fields have occasionally disclosed
climate risk assessments to local communities, but none of the companies
have institutionalized such procedures, as previously discussed. Further
diminishing its utility, the information that is disclosed tends to be frag-
mented and selective. As a representative at Antamina argued: “As it’s not
a legal requirement, not even in the EIA, it’s just a question of voluntary
social responsibility” (Interview 80, see also 85). A representative of Gold
Fields both underscored the need for state regulations to ensure that com-
panies address climate risks in a transparent and inclusionary way, but
recognized that the majority of mining companies were strongly opposed
to such regulations (Interview 78). Our findings suggest that the absence
of strict legal requirements has been, and continues to be, a critical imped-
iment to fostering RBC in adaptation.

Instead, MINAM and regional governments have sought to incentiv-
ize companies to engage in climate adaptation through dialogues and
partnerships. While such processes could potentially foster greater trans-
parency and participation, national and subnational officials emphasize
that these initiatives are mainly used as a means of persuading large com-
panies, specifically in the mining sector, to commit financial resources
toward the implementation of adaptation plans, particularly by investing
in water storage infrastructure (Interviews 59, 64, 69). According to an
interviewee responsible for climate adaptation in Cajamarca, subnational
government officials were inspired by Gold Fields’ adaptation project
and considered inviting mining companies to help implement their own
climate adaptation plans. However, others stressed the risks of business
capture of the adaptation agenda, which could delay or even derail dis-
cussions on the ways mining activities might undermine societal resilience
(Interviews 48, 49).
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To promote greater private sector involvement, national authorities
have relied on soft steering and established multistakeholder initiatives
and partnerships. In 2021 MINAM formed a steering group aimed at
engaging the private sector in implementing the Nationally Determined
Contributions, which are plans laying out national strategies for climate
action under the Paris Agreement. In the steering group, twenty busi-
ness associations participate regularly (MINAM n.d.). The Ministry of
Agriculture, through the Sierra Azul climate adaptation fund, has pro-
moted public—private partnerships, notably by granting tax deductions
for contributions to water storage infrastructure for small farmers.
Antamina is among the mines that benefitted from partnerships of this
type (Antamina 2017). With water infrastructure being a key demand of
local populations, representatives from Anglo American and Gold Fields
have also shown interest in participating in a climate-related partnership
(Interviews 78, 85). Public institutions have used this as a means to incen-
tivize companies to make CSR investments in public adaptation goods.
Earmarking funds to this end aligns with companies’ need to legitimize
their presence by showcasing their positive impacts on local development.

Another important soft steering mechanism is the provision of scien-
tific data on climate risks. Public institutions have used existing public
databases on disaster risks to support companies to assess climate risks to
society and thereby reduce the risks of dangerous accidents. The National
Center for Estimation, Prevention and Reduction of Disaster Risks, which
delivers high-quality scientific data on regional climate disaster risks, part-
nered with Antamina to develop a Community Early Warning System and
supported the company in climate-proofing the pipeline it uses to trans-
port minerals. The Environmental Assessment and Enforcement Agency
of Peru has started to collect data on extreme weather events to alert com-
panies about emergencies that could lead to the collapse of tailings dams
(Interview 70). These examples show how public institutions have sought
to steer companies to integrate the RBC principles by providing scientific
information about climate risks.

However, in the absence of any legal requirements, the use of such data
is likely to be limited. Moreover, while there is high-quality data on cli-
mate disasters, the National Water Authority has no information on the
effects of climate change on water stress. This lack of data is a signifi-
cant limitation, as this is the most pressing climate impact in many mining
localities in Peru.

Although the three companies interact closely with regional and local
governments, company representatives did not perceive climate adaptation
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as a salient topic in any of the subnational regions (Interviews 78, 80, 85),
which is likely because the three regions are still in the process of devel-
oping their adaptation plans. In the case of Cerro Corona, company rep-
resentatives highlighted a lack of support from the local government as
the main reason they stopped working on climate adaptation governance
(Interviews 60, 78). None of the subnational governments have used for-
mal adaptation planning institutions as a way to steer companies’ adap-
tation strategies. Moquegua stands out among the regional governments
in having negotiated an agreement in which Anglo American committed
to making major investments in water infrastructure and changes in the
engineering design of the project. By conditioning the acceptance of the
project on these changes, the regional government contributed to improve
the company’s adaptation strategy (Gustafsson and Scurrah 2023).

Overall, public governance imposes no legal restrictions on companies
in the area of adaptation. Instead, it primarily incentivizes the use of CSR
investments through partnerships and, to a lesser extent, through the provi-
sion of scientific data about climate-induced disasters. However, there are
also important differences among the cases. In the case of Quellaveco, the
regional government played a significant role in shaping how the company
addressed climate-induced water stress. This influence can be attributed to
the regional government’s capacity to generate and deploy scientific data
to evaluate the project’s impact under conditions of climate-induced water
stress, which gave it greater leverage in negotiating CSR investments in
water infrastructure with the company. In the other two cases, subnational
governments had less influence on corporate adaptation strategies. They
mainly entered into partnerships with the companies to incentivize them to
make CSR investments in water infrastructure. Taken together, and in line
with our expectations, we found significant barriers related to the absence
of regulatory controls and the limited capacity of national authorities and
subnational governments to use soft steering to influence corporate adap-
tation behavior, except for making CSR investments.

Voluntary Adaptation Standards

As per our theoretical expectation, without legally binding rules, emer-
gent voluntary adaptation standards can contribute to the incorporation
of the RBC principles in companies’ risk management systems through
monitoring of compliance and capacity-building incentives. While the
quality of compliance monitoring varies widely, at the very least standards
can contribute to the spread of norms and best practice about responsible
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business behavior in adaptation (Marx et al. 2024). In the context of adap-
tation, standards have primarily appeared in response to investors’ con-
cerns about the effects of climate impacts on operational resilience and
the sustainability of business practices, suggesting that market incentives
have generated a demand for such standards. For instance, the Equator
Principles, supported by national and international financial institutions,
require companies to consider climate risks in EIAs for all major proj-
ects (Equator Principles 2020). With climate impacts identified as one of
the most serious threats to business resilience, investors are increasingly
in search of reliable data on how companies handle climate adaptation.
A variety of private voluntary standards have emerged to support compa-
nies in meeting investor requirements. For instance, in 2015, the Financial
Stability Board established the TCFD, which was widely used by compa-
nies until it was disbanded in 2023. It was replaced by the International
Financial Reporting Standards, which will further develop climate-related
disclosure. In the mining sector, ICMM has played an important role in
developing industry-specific standards for adapting to climate-induced
change and provided a valuable platform for exchanging experiences in
the larger arena of climate adaptation.

Representatives of both Gold Fields and Anglo American empha-
sized the critical capacity-building role of ICMM’s standard and under-
lying investor pressure in the development of their adaptation strategies
(Interviews 78, 85). A representative of ICMM recognized Gold Fields
as a company that had been particularly active in developing and imple-
menting ICMM frameworks on climate adaptation and community
resilience (Interview 6). Likewise, an interviewee speaking on behalf of
Antamina recognized that ICMM frameworks had been an important ref-
erence point for their work on adaptation (Interview 80).

Whereas private voluntary standards have clearly influenced the adap-
tation strategies of the three companies, standards differ in the extent
to which they integrate RBC principles. For instance, reporting in line
with the TCFD is aimed at increasing transparency vis-a-vis investors,
yet the information disclosed is too generic to provide the affected par-
ties and governmental agencies much, if any, relevant information about
site-specific climate risk assessments and adaptation strategies. One con-
tributing factor is likely to be the absence of a clear definition of “adapta-
tion,” which has given companies significant discretion in presenting their
findings on risk exposure and adaptation measures. In turn, differences
in the level of detail incorporated into their adaptation reports are read-
ily discernible. For example, Gold Fields provides a detailed account of
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identified risks, adaptation interventions, and the progress achieved (Gold
Fields 2022). In contrast, Anglo American presents only general country-
level risks on a purpose-specific map, without offering any information on
prioritized risks or adaptation interventions (Anglo American 2022). The
same applies to the owners of Antamina (Glencore 2021; Teck 2022). This
suggests that TCFD has not contributed to provide local communities and
governmental agencies with relevant and accessible information about cli-
mate risks and adaptation measures. Hence, existing voluntary adaptation
standards have done little to improve transparency.

Compared to the TCFD, ICMM provides more detailed specifications
on RBC principles in its standard. However, its requirements remain
too lax, lacking the concrete indicators and monitoring mechanisms to
significantly improve corporate adaptation. For example, according to
ICMM’s principles, companies should “engage with host communities
on our shared climate change risks and opportunities and help host com-
munities to understand how they can adapt to the physical impact of cli-
mate change” (ICMM 2021: 5). By 2016, ICMM had launched a Climate
Assessment Data Tool that companies could use to assess the climate risk
exposure of their own operations and for that of surrounding commu-
nities (ICMM 2019). This could potentially be used as a means both to
disclose information and to involve local communities in assessing climate
risks and planning for adaptation. However, use of this tool is entirely
voluntary, with no specific requirements or indicators guiding companies
on how to engage host communities in participatory adaptation processes.
As a result, while Gold Fields piloted the tool, it did not involve affected
communities in its climate risk assessments. Ultimately, the lack of specific
indicators and strong enforcement mechanisms limits the effectiveness of
these standards in shaping corporate behavior.

By contrast, water stewardship and tailings dam standards are included
among key performance indicators, with company compliance monitored
by independent auditors. These areas have relatively detailed require-
ments, including on how to engage communities in planning processes
(ICMM 2020: 27). In our three cases, company representatives empha-
sized that they had made some changes to comply with the new tailing
dam standards, suggesting that the enforcement mechanism has generated
some level of compliance (Interviews 78, 80, 85).

In contrast, compliance with water stewardship and other adaptation-
related aspects of the ICMM standard appears to be subject to interpre-
tation and internal prioritization. Gold Fields representatives emphasize
that their decision to focus on climate adaptation and community resilience
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was made early and taken seriously by key decision-makers (Interviews 36,
37, 78). Similarly, representatives of Anglo American affirm that climate
adaptation is a priority, while acknowledging that their primary focus has
been on addressing the urgent issue of water stress (Interview 85).

In the end, ICMM appears to prioritize capacity-building in adapta-
tion while allowing companies significant flexibility in interpreting and
constructing compliance with the standard. It seems to be intended to
influence company behavior by learning and support, rather than impos-
ing burdens and controls on companies. As a former ICMM employee
remarked, “there is always a tension between minimizing the costs for the
companies and improving sustainability within ICMM [...] and they are
always more inclined to listen to the demands of the investors” (Interview
87, see also interview 78). The absence of clear and measurable indica-
tors of adaptation has made meaningful compliance dependent upon the
efforts of internal champions to convince other firm actors to comply.
Norm entrepreneurs of this kind were especially active players in the Cerro
Corona case until 2020, when a community relationship team less commit-
ted to community resilience took over (Interview 78).

Compared to the OECD guidelines that stipulate that companies
have an obligation to avoid negative socio-environmental impacts when
adapting to climate change (OECD 2023: 37), ICMM’s adaptation stan-
dard is more lax. ICMM portrays climate impacts as a shared risk and
presents the business case for voluntarily supporting community adapta-
tion. This framing allows for the decoupling of climate impacts from busi-
ness activities, positioning companies as affected groups rather than as
being responsible for exacerbating such risks. Generally, ICMM favors a
voluntary CSR approach to climate adaptation rather than one centering
on an obligation to do no harm.

To conclude, in the absence of domestic legislation, private voluntary
adaptation standards began to emerge after 2015. These standards have
played a key role in spreading norms and promoting learning about RBC
in adaptation, particularly in the case of Gold Fields. However, adapta-
tion is only partially included among audited performance indicators, and
weak enforcement mechanisms grant companies significant discretion in
interpreting ICMM’s standards. As a result, meaningful compliance often
depends on the commitment of key decision-makers within these compa-
nies. In all, our findings in all three cases support our expectation that com-
panies will rely on voluntary standards to incorporate the RBC principles,
but our analysis suggests that their influence is weak as the majority of
existing standards are not accompanied by strong enforcement mechanisms.
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Civil Society Advocacy

Although voluntary adaptation standards have spread awareness about
the RBC principles, there has been a noticeable absence of civil society
demands for companies to align their actions with these principles. Instead,
CSO advocacy has mainly centered on companies’ negative impacts on
water resources, leading companies to offer CSR investments in water
infrastructure as compensation for negative impacts. In contrast, CSOs
have rarely pressured companies either to enable stakeholder participation
or to become more transparent about their adaptation-related actions. In
the three cases we examined, the relative strength and capacity of CSOs to
effectively negotiate with companies differed.

Although the region where Cerro Corona is situated has strong move-
ments that have blocked several large-scale mines, the project has not been
the movement’s focus. In addition to being localized and somewhat frag-
mented, CSO attempts to negotiate with the company have tended to pri-
oritize CSR investments. Local communities are divided between those
that have benefited from CSR investments and the labor opportunities
they provide and those that have not. Their principal demand has been
to construct new water reservoirs or improve existing ones (Interviews 54,
55). Recognizing that water scarcity is a very sensitive issue, representa-
tives of Gold Fields have focused on reservoir-building (Goldfields 2019:
112; Interview 78). Communities have also raised concerns about water
pollution. For instance, the river pollution that ensued after the leakage of
the tailings dam in 2018 prompted communities to ally with the municipal
government and rural organizations in the region to file a legal complaint
against the company, which had not been settled as of late 2024 (Interview
56). In this and other cases, communities perceived climate impacts as
inseparable from the existing water-related impacts of mining activities
rather than as a qualitatively new phenomenon.

Likewise, there has been no large-scale mobilization against the
Antamina project. Sporadic community protests have focused on specific
mining-related impacts that have been exacerbated by climate change. It
was only after communities raised concerns about the tailings dam that the
company developed an emergency plan. Protests related to risks associated
with the pipeline led the company to take appropriate climate-proofing
measures and invest in several adaptation projects. Company represen-
tatives we spoke to recognized that concerns about community protests
were critical to Antamina’s decision to remediate these climate impacts
(Interviews 61, 62, 80). Here as well, localized protests played a significant
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role in the company’s decision to disclose pertinent information, involve
communities in adaptation planning, and invest in CSR initiatives meant
to improve water infrastructure.

In the case of Quellaveco, CSOs were able to form a broad-based coa-
lition with local elites, business groups, NGOs, rural organizations, and
the regional government that demanded the company to find a solution
to reduce its impacts on scarce water resources. In response, the company
changed the project’s design and invested in the water harvesting infra-
structure needed to extend the agricultural frontier in the Atacama desert
(Anglo American n.d.).

Our findings suggest that civil society advocacy has often foregrounded
the impact of mining activities on water resources and lead to strong
demands for CSR investments in water infrastructure. Climate change
and adaptation have largely been absent from CSO demands, which
helps explain why there has been so little progress toward institutionaliz-
ing the other procedurally oriented principles. Although CSOs recognize
the impacts of climate change on water stress, they emphasize that min-
ing companies are principally responsible for the current water scarcity
(Interviews 56, 63, 67). In each case, local communities have concentrated
their efforts on providing scientific evidence showing the impact of mining
activities on water quantity and quality, challenging companies to become
more transparent about their negative impacts on water. In the presence
of competing expert knowledge, it has proven difficult to demonstrate cau-
sality for negative impacts, as, for instance, illustrated in the case of the
pollution for which Gold Fields was responsible (Interviews 53, 63, 79).

In contrast, CSOs have rarely demanded that companies become
more transparent and inclusionary in their responses to climate impacts.
Mobilizing around issues where it is difficult to attribute responsibility to
specific actors is generally more challenging (cf. Carpenter 2007). Whereas
public institutions are responsible for helping communities cope with the
physical impacts of climate change, companies must ensure that their
business activities do not further exacerbate them and heighten society’s
exposure to danger. In practice, it can be hard to distinguish between the
intersecting impacts of climate change and business activities. CSOs thus
have little incentive to frame their demands in terms of climate change,
as it would not only make it more technically challenging to compile evi-
dence of mining impacts, but it would also dilute corporate responsibility
for their presence.

Whereas company representatives in both the Antamina and Cerro
Corona cases sought to portray climate risks as shared, organizations of
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civil society rejected this framing. Local communities in the Cerro Corona
interpreted Gold Field’s educational programs about climate adaptation
as an attempt to avoid responsibility by blaming the global phenomenon
of climate change without recognizing their responsibility for the double
exposure of local communities to such intersecting impacts (Interview 54).
Advocacy has instead focused on compelling companies to assume respon-
sibility for their impacts on water resources.

That said, some civil society representatives have been critical of the
insufficient attention given to climate adaptation. Gold Fields, for exam-
ple, has submitted an EIA for extending its operations, but rural organi-
zations have argued against approving this and other new mining projects
affecting water resources in the face of climate change (Interviews 53, 57,
63). Similar concerns have been raised in the Antamina case (Interview
67). Had CSOs challenged the ways in which mining companies handle
climate impacts, companies may have felt increased pressure to handle
climate risks in a more transparent and inclusionary way. However, as
such demands were rare, the companies in our three cases have largely
abstained from engaging in public debates about climate adaptation.

Overall, civil society advocacy has concentrated on convincing compa-
nies to disclose information and compensate local communities for the
negative impacts on water resources through CSR investments in water
infrastructure. These demands have rarely been framed in terms of climate
change. While this might be due to lack of awareness of the intersecting
impacts of mining activities and climate change, the climate adaptation
framing also makes it harder to ascribe responsibility to companies, a fac-
tor that provides at least a partial explanation for CSOs’ avoidance of
this frame. In the three cases examined, advocacy has worked to induce
companies both to make CSR investments in water infrastructure and to
involve local communities in participatory monitoring processes around
water resources. Thus, civil society advocacy has played a crucial role in
pressuring companies to integrate RBC principles. However, this pressure
has been selective, as important components such as climate risk assess-
ments and transparency were largely absent from their demands.

4.4 Conclusion

This section undertook an in-depth analysis of the extent to which, and
the reasons why, companies integrate the principles of RBC within the
context of three mining projects in Peru. Consistent with the descriptive
findings in Section 3, all three companies primarily made CSR investments
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in public adaptation goods. We also showed how the regulatory and polit-
ical factors privileged in our theoretical framework shaped these out-
comes, although their relative importance differed. The analysis suggests
that public governance based on soft steering mechanisms has incentivized
companies to make CSR investments, but there were no regulatory con-
trols restricting business activities that could produce socio-environmental
harm in a context of climate change. Likewise, CSO advocacy mainly
focused on demands of CSR investments but rarely pressured companies
to assess and redress climate impacts in an inclusionary and transpar-
ent manner. In turn, voluntary adaptation standards have contributed to
spread norms and learning about the four principles, but the lack of strong
enforcement mechanisms have limited the effectiveness of such standards
in terms of changing company behavior. In all, companies have primarily
layered RBC in adaptation into existing CSR practices, rather than pro-
actively seeking to address the risks associated with their business activi-
ties in a context of climate change through the integration of procedural
principles.

5 Conclusion: The Future of Responsible Corporate Adaptation

This Element started with the premise that corporate adaptation is not
merely a matter of business resilience, as climate change can exacerbate
existing socio-environmental risks associated with business activities or
even generate new risks. To avoid or mitigate negative impacts, corporate
adaptation responses to the intersecting impacts of climate change need
to be grounded in principles of RBC. Corporate adaptation to biophysi-
cal stressors is certainly not a new phenomenon, but uncertain and future
climate risks complicate the socio-environmental risk landscape and raise
critical questions about how general RBC principles should be operation-
alized in climate adaptation.

In this concluding section, we summarize our findings and discuss their
broader implications. Our findings generally showed that RBC is weakly
integrated into the adaptation responses of the world’s largest mining
companies. Companies have primarily addressed the most visible and
urgent climate risks through conventional CSR approaches, with only a
few sustainability frontrunners beginning to integrate procedural princi-
ples; however, none demonstrated transparency regarding the nature and
scope of their adaptation responses. Based on our case studies of three
mining operations in Peru, we showed that these patterns can be explained
by the combination of weak public governance, voluntary adaptation
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standards without strong enforcement mechanisms, and the nature of civil
society advocacy.

These findings from the mining sector have significant implications for
ongoing debates about corporate adaptation and the relationship between
private and public governance in the area of adaptation. We argue that
these principles are relevant for all companies, irrespective of their size,
ownership, and sector (cf. OECD 2023). That said, our findings are likely
to be particularly relevant for companies whose operations depend on
the intensive use of land or water, as their adaptation responses are likely
to have significant consequences for the climate resilience of local eco-
systems and communities. These sectors include energy, food, gas, oil,
hydropower, and large-scale agriculture. Beyond these sectors, our find-
ings are also likely to be relevant for workers’rights in all industries that
are affected by climate impacts. Recent studies on the apparel sector has,
for instance, emphasized the need for climate adaptation to protect work-
ers in countries like Bangladesh, Cambodia, and Pakistan from extreme
heat (Judd et al., 2023). Moreover, our findings are also generalizable to
climate-vulnerable countries that depend heavily on the production of key
commodities — such as soy in Brazil or lithium in Chile — where economic
reliance on these industries may make governments reluctant to impose
strict regulatory controls on businesses. Recognizing that the nature of
adaptation challenges is highly context-dependent, our research offers
critical insights into how RBC can be integrated in adaptation across dif-
ferent sectors and regions.

In the remainder of this section, we first summarize our main descrip-
tive findings and discuss them in light of ongoing debates about corporate
adaptation and public—private sector interactions (Section 5.1). In the sec-
ond part, we highlight our main explanatory findings and further elabo-
rate on our contributions (Section 5.2). Finally, we discuss the broader
implications for the future of adaptation governance (Section 5.3).

5.1 Patterns of Responsible Business Conduct in Adaptation

Drawing on academic debates on private governance, Business and
Human Rights, and climate adaptation governance, this Element has con-
ceptualized RBC in adaptation in terms of the following principles: assess-
ments of climate risks to society, participation, transparency, and CSR
investments. We argued that these principles could play an important role
in preventing and mitigating harm and enable the development of regu-
latory policies to address the intersecting impacts of climate change and
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business activities. Using both quantitative data derived from an analysis
of documents produced by the thirty-seven largest mining corporations
and qualitative interviews conducted with different actors involved in or
affected by mining activities, we analyzed the variation in this main out-
come of interest, namely, the extent to which companies integrated these
principles into their adaptation responses.

The key finding from Section 3 is that only a minority of the thirty-
seven observed companies integrated the RBC principles in their adapta-
tion responses. This minority primarily did this through CSR investments
in public adaptation goods rather than by addressing the procedurally
oriented principles that could potentially help to prevent or mitigate the
risks associated with business activities in a context of climate change.
CSR investments can, to some extent, help to expand access to adaptation
public goods, which are urgently needed in countries where governments
are unable to finance the implementation of adaptation plans (Pauw and
Pegels 2013; UNEP 2021). However, our qualitative findings from Peru
also revealed that companies often used CSR investments to compensate
local communities for the most visible climate impacts, with the underly-
ing objective of defusing protests and legitimizing mining projects.

Regarding the assessment of climate risks to society, our analysis in
Section 3 suggests that while a small number of the thirty-seven companies
had recently begun to analyze the climate vulnerability of host commu-
nities, these assessments were underdeveloped. Companies provide little
information about their methods of assessing risk or the resultant findings.
Furthermore, although a few companies enabled stakeholder participa-
tion in processes concerning climate-related impacts, particularly related
to water monitoring and governance, none had systematic procedures in
place for involving local communities in the planning and implementa-
tion of adaptation activities. Likewise, there was no evidence that compa-
nies were transparent about their exposure to climate risks and adaptation
measures. Instead, they often diverted attention from their own responsi-
bility by portraying climate risks as isolated from their business activities.

Finally, the qualitative analysis in Section 4 revealed that the three com-
panies we analyzed were reluctant to share information about climate
risks, unless they were pressured by communities to disclose such informa-
tion. This lack of transparency seriously undermines the ability of public
institutions and CSOs to evaluate whether corporate adaptation responses
appropriately address the full range of climate-related risks and ultimately
to set up regulatory policies and hold companies accountable for their cli-
mate adaptation (in)actions.
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Taken together, our findings indicate that RBC in adaptation is often
selective, reactive, shortsighted, and layered into existing CSR initiatives.
Instead of addressing climate risks in a transparent and inclusionary man-
ner, companies tend to selectively respond to the most visible impacts
that could threaten their social license to operate by compensating local
communities through CSR initiatives and partially engaging with them
through stakeholder participation processes. In contrast, companies gen-
erally took few proactive measures to identify and reduce community
exposure to climate-related harms linked to their operations.

These findings make two main contributions. First, our work speaks
to and builds upon a burgeoning literature on corporate adaptation
from an organizational and management perspective (for an overview,
see Averchenkova et al. 2016). This scholarship has deepened our under-
standing of firms’ awareness and perceptions of climate risks (Gasbarro
and Pinkse 2016; Pinkse and Gasbarro 2019; Shi and Moser 2021) and
patterns of internal organizational change (Berkhout 2012). While
Goldstein and colleagues (2019) observe that corporate adaptation strate-
gies are dominated by existing risk management approaches and are thus
largely devoid of ethical discourse, this literature has not yet analyzed the
socioenvironmental consequences of corporate adaptation. Our study
addresses this gap by mapping and explaining RBC within this increas-
ingly critical policy and governance domain.

Second, while corporate responsibility to address any negative external-
ity arising from core business activities such as water pollution, defores-
tation, land grabbing, and child labor is rather clear, the responsibility to
address intersecting adaptation risks remains ambiguous. Companies often
portrayed climate impacts as a “shared risk” stemming from biophysical
stressors, while failing or avoiding to acknowledge how their mining activ-
ities have intensified these risks for affected communities, thereby leaving
them in a situation of “double exposure” (Leichenko and O’Brien 2008).
Our qualitative analysis highlights the difficulty of holding companies
accountable for intersecting risks arising from both climate change and
business activities, as these overlapping risks blur the boundaries of respon-
sibility between states and corporate actors. However, existing research on
corporate adaptation has largely overlooked how companies handle such
intersecting risks. We have advanced the corporate adaptation literature
by conceptualizing RBC in the context of such intersecting climate-related
business impacts. Although this study provides an initial analysis within the
mining sector, further studies are needed to examine how companies inte-
grate RBC principles into adaptation strategies across different industries
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and national contexts. Moreover, while our analysis focuses on those RBC
principles most relevant to the prevention of harm and the regulation of
climate-related business impacts, future research could also study other key
aspects of RBC in adaption, most notably corporate governance and access
to remedy, to provide a more comprehensive account.

Finally, our study highlights an important insight regarding compa-
nies’ perceptions of climate risks — a critical factor in shaping adaptation
responses (Gasbarro and Pinkse 2016; Linnenluecke et al. 2011). Our
quantitative mapping in Section 3 reveals that less than half of the thirty-
seven mining companies studied recognized the societal risks associated
with their business activities in the context of climate change. This finding
is important, as it implies that the majority of companies are likely to con-
tinue to approach adaptation through a “business-as-usual” lens, increas-
ing the risk of maladaptive outcomes.

5.2 Regulatory and Political Factors Shaping
Responsible Business Conduct in Adaptation

Corporate adaptation is a complex sociopolitical process in which several
actors govern how companies adapt to climate change. In Section 4, we
turned to the second part of our theoretical framework, and in line with
our expectations, our case studies of mining operations in Peru demon-
strated that the weak integration of the RBC principles in adaptation can
be attributed to a combination of three main factors: public governance,
private voluntary standards, and civil society advocacy.

Our analysis showed that public adaptation governance in Peru is still in
its early stages and imposes no legal requirements on companies to comply
with the four principles. Instead of monitoring, restricting, and prohibiting
business activities in climate-impacted areas, public authorities — both at the
national and subnational levels — have focused on mobilizing companies
through multistakeholder dialogues and public—private partnerships to
incentivize them to make CSR investments in public adaptation goods.
The need for private funding in the adaptation space creates opportun-
ities for companies to showcase their problem-solving capacity in helping
society in coping with climate change. In contrast to the procedurally ori-
ented principles, CSR investments present a “win-win situation” (cf. Auld
et al. 2008: 415) for companies interested in securing their social license
to operate.

Regarding the procedural principles, public institutions have devel-
oped voluntary guidelines for how to integrate climate risks into EIAs,
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which stipulate that companies should be transparent about climate risks
and ensure consultation with local communities about their adaptation
responses, but in the absence of binding rules, the uptake of such guide-
lines has been limited. In general, we found that the Peruvian state did
impose few requirements or incentives for companies to assess societal cli-
mate risks, be transparent, and ensure stakeholder participation in their
adaptation responses.

While public governance efforts have focused on promoting CSR
investments, voluntary adaptation standards have disseminated norms
and knowledge related to all four principles. Our analysis in Section 3
indicates that ICMM members have adopted a more explicit discourse
regarding mining companies’ responsibility to support — or at least not
undermine — societal climate resilience, in contrast to nonmembers. At
the same time, Section 4 showed that while ICMM standards have con-
tributed to capacity building, adaptation is only partially included into
audited performance indicators. Given weak enforcement mechanisms,
the way such standards have shaped company practices at the operational
level is uneven and highly dependent on staff commitment.

Consistent with earlier studies documenting the limited uptake of vol-
untary standards, particularly when private standards are not counter-
vailed with a legislative threat or CSO advocacy (Bartley 2018b; Borzel
and Risse 2010), we find that voluntary adaptation standards have been
insufficient to make companies effectively comply with RBC in adapta-
tion. This might be a result of the ambiguous meaning of “adaptation,”
which makes it challenging to develop measurable indicators and monitor
them effectively. For these reasons, instituting stringent adaptation stan-
dards is likely to be challenging (cf. Thompson et al. 2021).

Lastly, civil society advocacy has, similarly to public governance, focused
on demands of CSR investments in public adaptation goods. We found
only a few examples of CSOs pressuring companies to integrate the pro-
cedurally oriented principles. Rather, the results suggest that CSR invest-
ments in public adaptation goods have diminished the incentives for local
communities to push for public debates on the adverse impacts of mining
in adaptation. CSR investments can thus crowd out the adoption of proce-
dural principles that would be critical for preventing socio-environmental
harms, mitigating their impacts, and coordinate public and private gov-
ernance of intersecting climate-related business impacts on society. These
findings are in line with previous studies that have highlighted the adverse
effects of CSR in the context of mining (e.g., Amengual 2018; Bebbington
2010; Gustafsson 2018).
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These findings support our expectations and thus make an important
contribution to the growing literature on corporate adaptation. This liter-
ature has highlighted how different types of internal and external factors,
such as organizational structures and climate risk exposure, have shaped
corporate adaptation responses (Averchenkova et al. 2016; Berkhout
2012; Pinkse and Gasbarro 2019). However, to date they have not studied
to what extent such factors are also relevant in relation to RBC. Moreover,
existing literature has not analyzed how the three regulatory and polit-
ical factors that we focused on shape firms’ responses to climate risks.
Against this backdrop, we identified significant barriers associated with
each of these factors, making the prospects for changing company behav-
ior appear bleak, at least in the short term. Further research is needed to
explore how these regulatory and political factors can be strengthened to
encourage companies to comply more meaningfully with RBC principles.
While we have focused on public governance, civil society advocacy, and
voluntary adaptation standards, future research could study how internal
and external factors combine in shaping RBC in adaptation.

Our findings also advance ongoing debates about the relationship
between private and public climate governance. This literature has rec-
ognized public regulation as an important factor shaping corporate
decarbonization strategies (Newell and Daley 2024; Sakhel 2017). By
contrast, the adaptation literature has concentrated primarily on public
adaptation governance and, apart from a few notable exceptions (Klein
et al. 2018; Pauw and Pegels 2013), largely overlooked the role of private
companies. This Element contributes by presenting a deeper understand-
ing of the opportunities and challenges that often accompany the use of
soft steering to incentivize responsible business behavior. Soft steering has
enabled companies to strategically position themselves in the adaptation
space. For example, previous research has shown that soft steering has
allowed large agricultural producers in Brazil to shape adaptation policy
and resulted in a market-liberal adaptation agenda that enables the inten-
sification of production in a context of climate change (Gustafsson et al.
2024; Milhorance et al. 2022a).

Generally, soft steering approaches can enhance corporate motivation
and capacity to integrate the RBC principles. However, if such approaches
are entirely based on voluntary contributions, without being backed up
by any legal requirements or strong domestic institutions, their effect is
likely to be limited (Borzel et al. 2012; Eberlein 2019). Our study shows
that the construction of adaptation policies capable of balancing compet-
ing demands depends on strict legal requirements that climate risks are
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considered in sectoral tools and on robust public monitoring systems to
make it possible for state agencies to assess climate risks and the impacts
of business activities. Absent these conditions, it is unlikely that public
institutions will have the capacity to countervail corporate influence in
adaptation governance. There is a need for more research on the condi-
tions under which governments are willing and able to adopt and enforce
corporate regulatory controls in the area of adaptation.

5.3 The Future of Adaptation Governance

Strengthening public adaptation governance is critical to addressing the
escalating and urgent impacts of climate change worldwide, raising impor-
tant questions about the extent and nature of corporate involvement in
this process. In this concluding section, we reflect on the dual role of com-
panies in shaping public adaptation governance, highlighting how they
can reinforce or undermine institutional responses to climate change.

On the one hand, there has been a hope among global policymakers that
private sector investments can be used as a vehicle for generating resources
to build institutional capacity and implement adaptation plans (UNEP
2021). Limited resources and bureaucratic capacity stand as significant
barriers to reducing the implementation gap in adaptation, particularly in
regions of the Global South (Milhorance et al. 2022b). There, companies
could contribute to the expansion of state capacity in adaptation. In addi-
tion, because climate risks are a cross-cutting policy issue implicating the
core of energy, social, and industrial policy, among others, the inclusion of
the private sector is needed to foster more integrated solutions to climate
impacts.

On the other hand, it is important to acknowledge the significant risk
that corporations may undermine ambitious adaptation governance.
Adaptation is a political process wherein firms bring their own policy pref-
erences and priorities and may use their structural power to bend the adap-
tation agenda in their favor. Governments and public authorities aiming
to foster more sustainable corporate adaptation practices must carefully
construct adaptation policies to balance potentially competing demands,
particularly when business activities involve the intensive use of natural
resources, as in mining and large-scale agriculture. Developing such pol-
icies requires not only strong pro-regulatory political coalitions but also
robust public monitoring systems to be able to evaluate the intersecting
impacts of business activities and climate change. However, the lack of
transparency regarding corporate climate risk exposure and adaptation
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responses is likely to make it difficult for state institutions to assess the
adequacy of corporate adaptation strategies.

CSR investments have enabled companies to position themselves as
important agents in the quest to resolve the pressing problems of adapta-
tion while rendering surrounding societies dependent on corporate benev-
olence. Existing research, particularly from the mining sector, has shown
that CSR programs have often reduced pressure for institutional reform,
created divisions among CSOs, and shut down public debate on the neg-
ative impacts of mining activities (Amengual 2018; Bebbington 2010;
Gustafsson 2018). This suggests that CSR investments might serve as an
important tool for companies to undermine ambitious adaptation gover-
nance in areas where corporations view such policies as a threat to their
business activities. For example, they are likely to oppose policies that
restrict or prohibit business activities in climate-affected areas. Our find-
ings highlight the need for scholars to critically assess the risks associated
with delegating authority to companies in the adaptation space.

Overall, in regions where vulnerable groups are exposed to the inter-
secting impacts of climate change and business activities, companies have
emerged as important agents in adaptation governance. While companies
have often compensated local communities for the visible impacts of cli-
mate change through business-as-usual practices, our findings underscore
the urgent need to strengthen the capacity of both public institutions and
CSOs to hold companies accountable for how they handle the profound
implications of such risks to society and ecosystems.
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