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Key Messages - Business
• Climate Change is now recognised as a financial risk for business and industry. The COACCH
project has assessed these potential impacts, and possible adaptation responses.
• Climate change is projected to increase floods in Europe, leading to high direct costs on business
from impacts on buildings and assets, rising insurance costs, potential collapse in insurance
markets in some areas, and indirect costs from disruption to transport.
• Higher temperatures are projected to reduce labour productivity, increasing business costs.
These impacts have a strong pattern across Europe, impacting particularly in the South.
• Climate change will lead to risks to business from extreme weather shocks overseas, as these
can propagate along supply chains. COACCH has undertaken a new analysis and finds that
supply chain shocks will increase with climate change, and this will impact on exports
internationally, (including imports to the EU).
• These supply chain impacts will also reduce export performance from European countries.
Having a diversified supply chain contributes to resilience against extreme weather shock in
supplier countries.
• Adaptation can reduce the risks and economic costs of climate change for business, but this has
to address a large variety of climate hazards, arising in many locations including internationally.
It therefore requires a diverse set of possible responses, and long-term planning as well.
• The COACCH project has undertaken a detailed literature review and identified a comprehensive
set of possible adaptation responses for business. This provides a much larger set of options
than currently being implemented. The analysis has also identified the relevant roles of the
public as well as the private sector, to enhance the scale-up of business adaptation.
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Introduction
Climate change will lead to economic costs. These
costs, which are often known as the ‘costs of
inaction’, provide key inputs to the policy debate
on climate risks, mitigation and adaptation.
The objective of the COACCH project (Codesigning
the Assessment of Climate Change costs) is to
produce an improved downscaled assessment of
the risks and costs of climate change in Europe.
The project is proactively involving stakeholders
in co-design, co-production and co-dissemination,
to produce research that is of direct use to end
users. This document summarises the various
results from the COACCH project on the economic
costs of climate change to business in Europe.

Climate Change and Business
Climate change can affect businesses in multiple
ways. It has the potential to damage business
assets, increase operating and maintenance
costs, and/or reduce revenues, all of which can
affect company performance and profit. These
risks can include impacts that occur in Europe,
but also internationally, especially with the
increasingly global nature of many supply chains.
This is leading to greater interest and analysis of
these risks. The Task Force on Climate-related
Financial Disclosures (TCFD), established by the
G20’s Financial Stability Board, is seeking to
improve and increase reporting of climate-related
financial information. The TCFD identifies that
climate change can have two types of risks. First,
those arising from climate change impacts
(physical risks) and second, those arising from
changes in policy, legal, technology, and market
changes from the transition to a low-carbon
economy (transition risk).
While much of the focus has been on transition
risks and carbon prices, the physical risks of
climate change to business are also important,
with recent reports identifying it could reduce
market values of companies by 2 to 4%.

Definitions
The following definitions are used in COACCH:
Co-design (cooperative design) is the
participatory design of a research project with
stakeholders (users of the research). The aim is
to jointly develop and define research questions
that meet collective interests and needs.
Co-production is the participatory development
and implementation of a research project with
stakeholders. This is also sometimes called joint
knowledge production.
Co-delivery is the participatory design and
implementation for the appropriate use of the
research, including the joint delivery of research
outputs and exploitation of results.
Practice orientated research aims to help inform
decisions and/or decision makers. It uses
participatory approaches and trans-disciplinary
research.
At the same time, climate change may lead to new
opportunities, either for new goods or services to
address the risks of climate change, or from
climate change affecting other parts of the world,
and thus their comparative advantage relative to
Europe. These risks can be considered in terms
of business function, i.e. the potential impacts of
climate change on site location, capital, labour,
supply chains, distributional networks and
products and services.
The COACCH project commissioned a systematic
literature review to map these physical climate
risks to business, and understand the evidence.
This is shown in the figure below. This identified a
number of climate hazards are important storms, extreme heat, droughts and floods (river
and coastal), and that these affect production
processes, as well as management, supply chain
and procurement, and sales markets.
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Business Literature
Review Findings.

Costs to Business in Europe
Floods are already one of the most important
weather-related loss events for European
business and have large economic impacts. These
include the direct effects, from the flooding of
business and industrial properties or sites
(damage and loss of assets and contents), but
also indirect effects, from the costs of disruption,
lost time or lost production.

There are differences in the patterns of these
costs between Member States. The COACCH
project has produced country specific data on the
economic costs in each country – and at the
subnational regional level. These are available in
the project deliverables and COACCH policy tool.

The COACCH project has estimated the direct
economic costs of coastal and river floods in
Europe under climate change. These costs are
projected to risk significantly, and the combined
expected damage costs of coastal and river floods
in Europe (EU28) is projected to increase to
almost €50 billion/year by mid-century, with an
upper estimate of more than double this.

Examples of
regional patterns
of sea-level costs
(top) and river
flood costs (right)

EAD Billion Euro

The average annual cost of river and coastal
floods events is estimated at approximately Euro
10 billion/year currently, a significant proportion
of which are from the costs to businesses.
Climate change will intensify the hydrological
cycle and increase the magnitude and frequency
of intense precipitation and river flood events in
many parts of Europe. At the same time, sea-level
rise will increase the risks of flooding for coastal
business properties.

The increase in flood-related costs will also affect
insurance in Europe. Climate change will
influence the functioning and pricing of insurance
products, and given the increases projected, flood
related insurance premiums are projected to rise
significantly with also potential collapse of
insurance markets in some areas. This will
translate into higher insurance costs for
businesses.
Floods also have indirect impacts on business
through the disruption of freight, leading to travel
time delays and costs, and from disruption to
supply chains, affecting goods and services.
The COACCH project has investigated the impacts
of climate change related floods on road
transport in Europe, using detailed spatial data on
the road network, and assessing the sensitivity of
national road networks.
This finds that transport related floods will
increase with climate change, but that the effects
vary by country. This is partly due to differences
in the increase in risk, but also because of
differences in road networks: in some countries
there are hotspots where floods can disrupt a
large area of the network.
COACCH has also looked at the potential impacts
of floods on transport deliveries for just-in-time
systems, using a case study approach. This found
that while these risks generally increase linearly,
there can be some exceptions.

These can arise when flood delays mean that
drivers exceed legal thresholds on driving times.
It can also occur when scheduled delivery time
windows are missed, as this affects stock
deliveries, and impacts on return-transport
scheduling.
High temperatures and humidity affect work and
lower employee output. These reductions in work
intensity affect labour productivity, the measure
of output per employee or unit of labour, and in
extreme cases can led to heat stress and health
risks. These effects apply to outdoor workers, but
also to indoor workers who are not working in a
temperature-controlled environment.
Climate change will increase these impacts in
Europe. The COACCH project has developed new
estimates of these risks, assessing the loss of
productivity (days lost) from climate change at the
national level.
The results find labour productivity will fall with
higher temperatures. For example, climate
change could reduce industrial and construction
sector labour productivity by around 3% under a
moderate warming scenario (RCP4.5) for Europe.
However, the results have a strong distributional
pattern across Europe, as seen in the figure
above, and there are much higher impacts in the
South, with the highest declines projected in
Greece, Italy, Spain and Portugal. In contrast,
some currently cold regions in Europe will gain.

Future impact (% change)under RCP8.5 on industrial (left) and construction productivity (right) by 2070.

International Supply Chain Shocks
Climate change is projected to lead to supply
chain risks for businesses in Europe. These
include risks that occur from climate change in
Europe, but also internationally, due to the highly
globalised and interconnected nature of business
supply chains. The COACCH project has
investigated such risks with econometric
analysis, assessing historical data on extreme
weather shocks by country, the transmission of
these shocks along international supply chains
using input-output data for countries and sectors,
and the impacts on exports.

The COACCH project then used this same
framework to explore the role of supplier
concentration in the impact of supply chain
disruptions for EU industries. Europe is strongly
integrated in global production networks, and so
has less concentrated supply chains, as
compared to the Americas. Nonetheless, supply
chain shocks can still lead to reduced export
performance from European countries.

The analysis found that shocks in one country can
propagate along the supply chain, leading
indirectly to an adverse economic impact in
another country’s sector. The potential strength of
impact transmission has grown over the last
twenty years due to increased globalization. A
larger number of input suppliers can act as layer
of protection, as it enables firms to more easily
find substitutes when suppliers are affected.

The study found that upstream (supplier) supply
chain shocks can significantly reduce
downstream trading partners’ export
performance. These impacts vary between
countries and sectors. The largest impacts were
found on the agriculture, fishing, mining and
quarrying and electricity, gas and water sectors,
as these have the least diversified supply chains,
and consequently the most exposure to shock
propagation due to large switching costs.
Romania, Bulgaria and Italy were all found to have
more concentrated input supply chains.

The study also found that climate change, and the
increase in frequency of extreme weather and
associated productivity shocks, will be
transmitted over supply chains and will
significantly reduce export performance. At the
global level, these could additionally reduce a
sector’s export value by 8% to 11% in the shortterm (2020-2040) and 8% to 15% in the mediumterm (2041-2070). The largest impacts on exports
were projected for the tropics and sub- tropics,
due to the stronger projected climate impacts.

The results provide empirical evidence that having
a diversified supply chain contributes to resilience
against non-local extreme weather shocks. While
diversification dampens shocks, and makes it
easier to find substitutes, the analysis also found
that it is more important to have multiple large
input suppliers that can substitute for missing
input, than many suppliers of all sizes. However,
increased diversification, while beneficial for
resilience, may involve trade-offs with supply
chain efficiency in normal times.

Projected export change in 2041-2070 compared to the baseline period
(1990-2015) (mean over all GCMs) - RCP 4.5

Adaptation
Adaptation can reduce the risks and economic
costs of climate change for business. As
highlighted in previous sections, this involves a
variety of different climate hazards, arising in
many locations, including internationally.
Business adaptation is therefore likely to require
a diverse set of possible responses.
These options can include different types of
response, i.e. information, risk management. It
can involve actions in different places, e.g. in the
country of origin, along the trade pathway, or in
the destination country. And it can involve
different actors, from government as well as the
private sector.
The COACCH project has undertaken a systematic
literature review to identify business adaptation
options. The findings are shown below. Risk
management and planning was the most
frequently mentioned adaptation measure, with
infrastructure design or adjustment being the
most frequently stated ‘hard’ adaptation option.

The review found that companies seem to
predominantly identify risks to direct operations,
while risks to supply chains seem to be
underestimated and may not be sufficiently
addressed. There was also a focus by companies
on incremental and soft adaptation options (e.g.
information provision), as these are no- or lowregret options, rather than hard (engineering)
options.
The COACCH study has also mapped which actors
can best take forward these adaptation options.
Adaptation measures that can be taken at the
company level included risk management
(including supply chain management), capacity
building, insurance and information.
For the public sector, R&D was the most
frequently cited, followed by policies supporting
adaptation (knowledge creation, planning and
coordination), early warning and observation
systems, and management of risks to transport
infrastructure and storage.
Important gaps were identified around
adaptation to external risks facing
companies, such as supply chain risks,
and on coordination across companies
and with the public sector. It also
identified further needs to explore tradeoffs involved with certain options (e.g.
with efficiency or sustainability).
Finally, to date, there has been
much less consideration of more
transformational adaptation, i.e.
that would involve more
systematic changes in how and
where a company operates, and
these are identified as a research
priority.
Further details are available in the
project deliverable.

Business adaptation options
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