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Abstract

Physical and transitional risks resulting from climate change are already inducing significant direct and indirect impacts
on organizations—such as damages to assets, disruption to supply chains, or shifts in supply and demand for certain
commodities, products or services. The current short-termism of most companies suggests the importance of raising
awareness among the private sector about the potential risks of climate change. However, companies increasingly are
reporting and disclosing climate risks and associated costs as asked for benchmarking by financial institutions and to
comply with regulations with respect to sustainable finance. A guidance on how to do a climate risk assessment and
to estimate the costs of physical climate risk as well as transitional and systemic risk concerning their operations and
value chain management is lacking. This paper presents a stepwise blueprint on climate risk assessment and financial
disclosures that support companies on reorienting capital flows towards more sustainable investments and with their
disclosure process to foster transparency and long-termism in financial and economic activity in line with the action plan
on sustainable finance adopted by the European Commission in March 2018 to achieve sustainable and inclusive growth.
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1 Introduction

It is widely recognized that the financial system has a sig-
nificant responsibility on current state of the health of the
planet, as it typically does not internalize its environmen-
tal externalities into the price structure. The resulting eco-
nomic system is unsustainable, with climate change and a
carbon-dependent economy as an example of what needs
to be changed [1]. At the top of the climate and business
agenda of the past 3 years, two very important issues have
emerged. The first is a need to shift the financial flows to
more climate friendly and decarbonised investment port-
folios and low-carbon economy, which is one of the pillars
of the Paris Agreement. In clean energy alone, there is an
€11.2 trillion investment pipeline waiting to be delivered

in Europe by 2030 [2, 3]. The second is climate disclosure
and the need for transparency of the exposure of finan-
cial actors and their assets to climate risks so they can be
managed. This context led to the creation of the Task-force
on Climate-related Financial Disclosure (TCFD) under the
Financial Stability Board (FSB) [4], as well as The European
Commission’s plans for sustainable finance [5].

This paper focuses on developing effective climate
risk assessment, management and communication
needed to deliver the Paris Agreement. While the infor-
mation requirements needed at the level of the financial
system have been clarified by the TCFD Guidance docu-
ments, the information and procedural requirements for
sound climate risk assessment at company level are not
yet consolidated. This, in a way, configures a situation

B4 Hans Sanderson, sanderson@envs.au.dk | 'Department of Environmental Science, iClimate, Aarhus University, 399 Frederiksborgvej,
4000 Roskilde, Denmark. 2Department of Water Resources and Delta Management, Deltares, Boussinesqweg 1, 2629 HV Delft,

The Netherlands. 3Energy and Environment Division of Tecnalia Research & Innovation, TECNALIA, Edificio 700, Parque Tecnolégico de
Bizkaia, 48160 Derio, Spain. “CDP, 4th Floor Plantation Place South - 60 Great Tower Street, London EC3R 5AD, UK.

®

Check for
updates

SN Applied Sciences (2019) 1:1720 | https://doi.org/10.1007/542452-019-1725-4

SN Applied Sciences

A SPRINGERNATURE journal


http://crossmark.crossref.org/dialog/?doi=10.1007/s42452-019-1725-4&domain=pdf
http://orcid.org/0000-0002-3765-4310

Short Communication

SN Applied Sciences (2019) 1:1720 | https://doi.org/10.1007/542452-019-1725-4

of “house built from the top down’, as risk disclosure
can only be as good as the risk assessment on which it
relies. The upper policy and financial system layers have
to be based on sound assessments at the corporate level
(Fig. 1).
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Fig.1 Climate-related assessment and disclosure structure: (1)
at corporate level assessing, managing and communicating risks;
(2) internal risk communication to incorporate opportunities into
strategies; (3) external disclosure to stakeholders; (4) company dis-
closure requirements set at the financial system-level; (5) and these
have been set by the market in the TCFD; (6) the HLEG-TEG work,
driven by the EU; (7) and both TCFD and HLEG-TEG transparency
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2 Methodology

We have reviewed current risk assessment approaches and
disclosure processes, including climate risk assessment
approaches [6-8]. We have worked through interviews
and workshops with industry to co-develop a blueprint
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requested from the financial actors; (8) company internal deci-
sion-making to decarbonize the economy; (9) public disclosure of
climate-related risks affects financial stability; (10) financials actors
transparency is a new requirement being enacted from the policy
level; (11) which seeks to support both the broad policy goals and;
(12) guaranteeing the stability of the financial system
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for climate risk assessment and disclosure and have con- 3 Results

ceptually validated it with an industry group, representing

food industry, consumer products industry, energy sector 3,1 Transparency and climate risk disclosure

and transport sector (Fig. 2).
Currently, most disclosures rely frequently on qualitative
rather than quantitative information. At the global level,
the FSB's TCFD is the first industry-led framework with the
potential to become a “new norm” of climate disclosure
moving towards more quantitative assessments [9, 10].
The TCFD framework [10] is developed to make it easier

Blue-print for climate risk assessment —a 7 step process for company-specific climate risk assessment
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Fig. 2 Initial climate risk assessment iterative process

SN Applied Sciences

A SPRINGERNATURE journal



Short Communication

SN Applied Sciences (2019) 1:1720 | https://doi.org/10.1007/542452-019-1725-4

to assess and disclose climate-related financial risks in
the market. The TCFD [8] highlights the greatest needs for
guidance and research related to a common conceptual
framework and a standard set of metrics for assessing and
disclosure of climate risks and opportunities; they recom-
mend that: (1) Corporations need help to develop their
own scenarios; (2) they should mobilize people across
their organization and foresee potential climate-related
risk and possibilities; (3) new indicators and metrics are
needed to quantify the risks and opportunities as well as
market transitions [8].

Efforts have also been pursued at the national level,
notably, Article 173 of France’s Energy Transition Law [11],
requiring all major institutions (listed companies but also
banks and institutional investors) to evaluate, report and
address their exposure to long-term climate-related finan-
cial risks. There is hence a need for capacity-building and
development of best practice by all stakeholders involved
both at the corporate and governmental level to ensure
that risks are accurately assessed, managed and disclosed
[12].

3.2 Climate risk management at the finance sector
level

Risk assessment and financial disclosures nowadays
are typically short-term focused and the models used
by financial analysts rarely look beyond 1-3 year time-
horizon [13]. To avoid stranded assets due to climate-
related risks, the market needs to apply more forward-
looking tools that enable them to factor future shifts
into their decision-making [14, 15]. Climate change is
an area where sustainable finance is moving towards a
sustainability disclosure regime; yet, it is still a clear case
of the “tragedy of the horizon", according to the Chair of
the Financial Stability Board, Mark Carney: The horizon
for monetary policy extends out to two to three years. For
financial stability, it is a bit longer, but typically only to
the outer boundaries of the credit cycle—about a decade.
In other words, once climate change becomes a defining
issue for financial stability, it may already be too late.” [14].
Climate risks are still not well understood, appreciated,
and acted upon in the global business community [16,
171. Goldstein et al. [18] found empirical evidence for
this after reviewing 1600 + corporates adaptation strate-
gies. They found that assessment of climate-related costs
was irregular, varying, underestimating supply chain and
broader societal impacts. The costs were represented as
upfront investments and often with no assessment of the
cost of inaction [17]. For the past 3 years, climate change
has been recognized as the most significant global risk
according to the World Economic Forum 2019 risk report
[19]. In response, the European Commission appointed
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the High-Level Expert Group (HLEG) on Sustainable
Finance Dec 2016 [3]. The HLEG has put forward a set of
recommendations and priorities to enable investors to
invest in sustainable finance opportunities and suggests
that companies shall disclose their climate-related risks.
Action #9 in the EU Action Plan on Sustainable Growth
will assess EU legislation on public corporate reporting,
including the non-financial information (NFI) Directive
and determine if the NFI should be amended to include
climate risks. Asset managers and institutional investors
will be asked to disclose how they consider sustainability
factors in their decision-making process and in particular
for regarding exposures to climate change-related risks
moving forward [20]. In June 2019, the European Com-
mission published its technical Taxonomy report out-
lining details on how the financial instruments should
be developed to support the achievement of the Paris
Agreement targets [21].

3.3 Climate risk assessment blueprint

Dietz et al. found that the global business community face
value assets at risk from climate change of up to US$24 tril-
lion/year [20]. If emissions remain flat or increase at 2% a
year, then total cost increases to at least US$89 trillion and
potentially up to US$ 535 trillion—up to 30% of manage-
able assets globally may be at risk [22]. We developed a
blueprint for climate risk assessment based on a series of
workshops with a handful of multinational corporations,
to help companies internalize the environmental exter-
nalities related to climate change as well as facilitate more
long-term climate smart strategic planning informed by
risk analysis and identification of opportunities. The blue-
print provides an outline of a simple but powerful 7-step
methodological framework to facilitate the implementa-
tion of effective climate risk assessment, management and
communication—both externally (disclosure) and inter-
nally (management and decision-making procedures).

Companies need support to assess and manage risks
and opportunities quantitatively. Better access to tailored
and downscaled climate data as well as information of
policy and transitional developments will enhance how
climate-related risks are assessed, priced, and managed.
Investors will make better informed decisions on where
and how they want to allocate their capital. Lenders,
insurers and underwriters will be better able to evaluate
their risks and exposures over the short, medium, and
long-term. There will be sectorial differences and chal-
lenges as well as sectorial differences in the perception of
risks, which will shape the more detailed discussions, and
analysis in each step. The developed blueprint is a generic
approach for all sectors.
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4 Discussion and conclusions

Assessment of extreme climate-related physical risks and
systemic transitional risks should be used by companies
to develop new ways of doing business. In both cases,
costs can be curtailed, and profits can be made from the
volatility in value assets. Climate will increasingly be a
strategic factor in business decision-making processes
based on risk and opportunity analysis. Corporate dis-
closure of climate-related risks will gain momentum
and importance in corporate financial, ESG and CSR,
and other reporting and disclosure. TCFD represents an
opportunity to bring climate-related financial reporting
to a mainstream audience. Its promise is that increasing
transparency makes markets more efficient, and econo-
mies more stable and resilient. TCFD is driven by mar-
ket demand by investors, insurers and the supply and
value chain of companies (bottom-up) and engaged
extensively with key stakeholders to ensure that it build
on existing work and produces recommendations that
can be used by the private sector, globally. On the other
hand, there are also policy-driven developments in the
field, e.g. the French Art 173 and the emerging EU poli-
cies. There is a significant and growing demand both
from the market and the policy side to disclose climate-
related risks in accordance to TCFD recommendations,
and thus also a requirement for companies to assess
and manage climate risks. To meet these demands and
to improve and speed-up the maturing of climate risk
assessment and disclosure, we suggest:

1. Investin the early adoption of TCFD recommendations
by as a wider group of stakeholders as possible, e.g.
CDP adoption of TCFD recommendations to its ques-
tionnaires will bring them to over 7000 companies
around the globe;

2. Build continuous momentum on the adoption of
TCFD recommendations, namely by promoting its
adoption and/or reference in regulatory frameworks
and national policies. These do not have to mandate
reporting or disclosure, instead they can focus on
other levels that might drive demand for this type of
assessment, for example, by imposing conditions on
financial actors’' fiducial duty of care;

3. Support the adoption of TCFD recommendations by
companies, by providing best in class examples, case
studies, peer-learning and training;

4. Engage early enough in standardization efforts of cli-
mate risk assessment, namely in efforts related with
issues of access to data, establishment of methods and
provision of accessible tools for climate risk assess-
ments;

5. Support the development of sector/company/site spe-
cific scenarios, which should be highly contextual, and
based on the views and values of individual corpora-
tions;

6. Mobilize and raise awareness on climate-related risk
management and disclosure;

7. Support the collaboration between science-based cli-
mate service providers, NGOs, investors and compa-
nies to co-develop new indicators and metrics needed
to properly quantify risks.

There is a growing need for development of robust
quantitative and science-based evaluation tools on cor-
poration’s climate-related risks and to develop tools that
are forward looking on the social and economic repercus-
sions of climate change for corporations to deliver the
Paris Agreement.
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