
MARCO
Research and Innovation Action (RIA)

This project has received funding from the European
Union's Horizon 2020 research and innovation programme

under grant agreement No 730272.

Start date : 2016-11-01 Duration : 24 Months

Synthesis report on case studies, best practices, KPIs

Authors : Dr. Richard BATER (Acclimatise)

MARCO - D5.1 - Issued on 2018-06-25 18:29:06 by Acclimatise



MARCO - D5.1 - Issued on 2018-06-25 18:29:06 by Acclimatise

MARCO - Contract Number: 730272
MArket Research for a Climate Services Observatory

Document title Synthesis report on case studies, best practices, KPIs

Author(s) Dr. Richard BATER

Number of pages 53

Document type Deliverable

Work Package WP5

Document number D5.1

Issued by Acclimatise

Date of completion 2018-06-25 18:29:06

Dissemination level Public

Summary

There is growing recognition that investing in climate resilience is an investment that organisations can ill-afford not to make:
resilience rewards. However, building the systemic climate resilience of the economy and society cannot be achieved in the
absence of relevant, reliable, and comparable climate services tasked to addressing specific kinds of activity and vulnerability.
At the same time, growing the climate services market will also take place as an effect of actions taken to concretely manage
physical climate risks, comply with evolving laws, and exploit new opportunities. A climate services sector that fail to
adequately address user needs in each of these areas will not only self-limit development of the climate services sector, but
ultimately undermine Europe's capacity to build resilience to climate change and ensure climate justice. This report
summarises the findings of nine MARCO case studies that examine actual and potential demand for climate services across
several economic sectors and regions, from the Danish real estate sector to the French agriculture and forestry sector. The
case studies draw on the insights of interviews and workshops conducted with over one hundred stakeholders. These insights
are integrated with a review of literature, science, and policy to present a detailed survey of climate-related risks and
opportunities, actual and potential use of climate services, and framework conditions. Finally, they project potential market
growth and propose sector-specific recommendations for increasing climate service uptake.

Approval

Date By

2018-06-25 18:29:43 Dr. Richard BATER (Acclimatise)

2018-06-27 09:21:56 Dr. Gabor SZENDRO (LGI)

MARCO - D5.1 - Issued on 2018-06-25 18:29:06 by Acclimatise



This project has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No 730272 

 

  Table of Content  

 

1 Executive Summary ....................................................................................................... 3 

2 Introduction ..................................................................................................................... 6 
2.1 The current situation .......................................................................................................... 8 
2.2 Overview of sectors and regions .................................................................................... 10 

3 The climate services market ....................................................................................... 12 

4 Climate vulnerability in Europe .................................................................................. 18 
4.1 Physical exposure ............................................................................................................. 18 
4.2 Non-physical climate-related risks ................................................................................. 25 

5 Conditions for Climate Services Market Growth ...................................................... 27 
5.1 Key Differences ................................................................................................................. 30 
5.2 Drivers and constraints on market development .......................................................... 31 
5.3 Framework Conditions ..................................................................................................... 33 

6 Met and Unmet Needs .................................................................................................. 36 

7 Potential Market Growth – 2030.................................................................................. 39 
7.1 Key Performance Indicators ............................................................................................ 44 

8 Recommendations ....................................................................................................... 45 

9 Bibliography .................................................................................................................. 48 

10 Appendices ................................................................................................................ 50 

 

List of Tables 
Table 1 Sectors in order total no. climate services suppliers ............................................................ 16 

 

List of Figures 
Figure 1 - Meteorological (green), hydrological (blue) and climatological loss events in Europe, 2006 

- 2016. ........................................................................................................................................... 8 

Figure 2 - Potential economic impact of climate change in Europe .................................................... 9 

Figure 3 Value (EURbn) and employee count per case study sector............................................... 10 

Figure 4 Total employment (and gender profile) by case study sector and region .......................... 11 

Figure 5 Sectoral and regional analogues for each case study sector and regio ............................ 12 

Figure 6 Value (EURBN) of the global climate services market by sector ....................................... 13 

Figure 7 Value of climate services (EURM) 2016/17 ........................................................................ 14 

Figure 8 Value of climate services by sector (EURM) 2015/16 ........................................................ 14 

Figure 9 Weather and climate-related loss and damage (2017) relative to expenditure on climate 
services 2015/16......................................................................................................................... 15 

Figure 10 Value of climate services transactions by case study sector/region (2015/16) ............... 15 

Figure 11 The most common climate services applications across all sectors and regions ............ 16 

Figure 12 Provision of climate services by public and private suppliers........................................... 16 

Figure 13 Private and public suppliers in climate services markets ................................................. 17 



                               

WP5 Synthesis Report 

 

March 2018  Page 2 of 53 

Figure 14 Annual losses per capita (€) from, and recurrence intervals for meteorological events (left) 
and extreme events .................................................................................................................... 19 

Figure 15 Percentage of urban population at risk of river flooding by 2030 ..................................... 19 

Figure 16 Share of urban area liable to be affected by coastal flooding by 2100 ............................ 19 

Figure 17 Projected change in severity of climate-related hazards in Europe ................................. 20 

Figure 18 Potential vulnerability to climate change ........................................................................... 20 

Figure 19 Principal climate parameters cited by case studies .......................................................... 21 

Figure 20 Risks to the renewable energy sector ............................................................................... 22 

Figure 21  Climate service applications during asset life cycle of a typical mine ............................. 23 

Figure 22 Key climate-related risks and opportunities identified by case studies ............................ 24 

Figure 23 Sample sector-specific vulnerability indicators ................................................................. 24 

Figure 24 Production value of wine (EURM) ..................................................................................... 25 

Figure 25 To what extent do climate services meet the needs of sector users?  Sectors coloured 
‘red’ indicates poor climate service provision whilst sectors coloured green means needs are 
well addressed. ........................................................................................................................... 36 

Figure 26 Climate services 'dashboard' indicating value (EURM (million €), rank, and growth rate of 
climate services in each sector/region ....................................................................................... 40 

Figure 27 Unleashing the climate services market ........................................................................... 43 

Figure 28 Case studies agree that there is considerable potential for the climate services market to 
grow. ........................................................................................................................................... 44 

Figure 29 Climate services market indicators ................................................................................... 44 

Figure 30 Key observed climate change impacts in Europe. ............................................................ 50 

 

 

  



                               

WP5 Synthesis Report 

 

March 2018  Page 3 of 53 

1 Executive Summary 

There is growing recognition that investing in climate resilience is an investment that 
organisations can ill-afford not to make: resilience rewards.1  However building the systemic 
climate resilience of the economy and society cannot be achieved in the absence of relevant, 
reliable, and comparable climate services tasked to addressing specific kinds of activity and 
vulnerability.  At the same time, growing the climate services market will also take place as an 
effect of actions taken to concretely manage physical climate risks, comply with evolving laws, and 
exploit new opportunities.  A climate services sector that fail to adequately address user needs in 
each of these areas will not only self-limit development of the climate services sector, but ultimately 
undermine Europe’s capacity to build resilience to climate change and ensure climate justice.  
 

This report summarises the findings of nine MARCO case studies that examine actual and potential 
demand for climate services across several economic sectors and regions, from the Danish real 
estate sector to the French agriculture and forestry sector.  The case studies draw on the insights 
of interviews and workshops conducted with over one hundred stakeholders.  These insights 
are integrated with a review of literature, science, and policy to present a detailed survey of climate-
related risks and opportunities, actual and potential use of climate services, and ‘framework 
conditions.  Finally, they project potential market growth and propose sector-specific 
recommendations for increasing climate service uptake.   

 

The risks and opportunities associated with climate change vary considerably between sectors and 
regions. Regions are exposed to different climate hazards and possess different adaptive 
capacities and policy regimes.  The assets and activities associated with discrete social and 
economic sectors are differentially vulnerable, requiring in turn an evidence-based, proportionate 
response.  Responding as such, individual organisations can not only ensure continued resilience 
and fulfil their legal obligations but contribute to the security and welfare of the wider community of 
which they are a part.   
 
Several factors limit climate services use.  Long, complex value chains can result in responsibility 
for ensuring climate resilience being occluded, increasing the risk that climate risk is left 
unmanaged.   In some cases, poor resolution information that portrays areas as being more 
exposed to risk than they may actually be could have eroded trust in particular climate services 
(Damm et al., 2018). In addition, organisations across sectors repeatedly show a reactive 
disposition toward climate-related risks, acting in response to experience and events, often relying 
historical knowledge.  Further, climate change continues to be viewed by some sectors as being an 
‘ethical’ (e.g. legal services) or ‘optional’ matter beyond the purview of routine work; the historical 
absence of fiscal incentives or legal obligation in the area of climate resilience, for instance, has 
limited incentives to build resilience. awareness of climate services is low across all sectors, 
and demand for services that fall into the climate services category is rarely expressed in 
such terms.       
 

According to case study findings, key demands include transparency of methods and levels of 
uncertainty, and presentation of more than one scenario (including the ‘worst case’), and 
expression of climate-related risk in financial (and other) metrics.  Further, the possible climate 
service applications are manifold, as diverse as they are necessary to build the resilience of 
individuals, societies, and economies. 

 

With rapidly shifting norms, voluntary disclosure regimes, and legal precedent, the demand profile 
is set to evolve further still during the next decade.  Climate services can furnish clients with 

                                                 
1 https://www.nibs.org/page/ms2_dwnload [Accessed: 05.03.2018] 
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information relating to the strengthening of flood defences, managing litigation risk, or reducing the 
exposure of investment portfolios vulnerable to climate-related risks. This diversity of climate 
service applications is, however, only starting to be fully understood by the climate services sector 
and by policy makers. Whilst sector users do not often demand climate data directly, it is likely that 
increased demand for many service types will in turn spur demand for climate data.  For a number 
of reasons, such data are considered ‘public goods’ in a similar fashion to meteorological data, so 
it is not clear that increased demand will translate into increased commercial demand. 

 

In tandem with this, the complexion of climate service supply is also evolving.  Today, public 
providers out-number private providers in four of eight case study sectors.  But whilst large public 
sector meteorological offices and research centres have historically taken a large share of the 
climate services market, the diversification of climate services needs is changing this trend. 
Leaving engrained assumptions about ‘who’ climate services are unchallenged can act as a brake 
on sector growth through contributing to a false appraisal of the nature and scope of the climate 
services sector, leaving tangible needs unaddressed, suppliers in the dark about what services 
need to be improved and where money needs to be invested, and policy makers unclear about 
how the sector could best be nurtured. Providers catering to new needs include large multi-
disciplinary professional consultancies, large technology firms, international environmental 
consultancies, and specialist climate services SMEs.  The integration of climate-related information 
and advice into existing services, that is a feature of some of these providers, will continue to 
increase but will likely to be difficult to track. 

 

Farsighted organisations are recognising that addressing climate change can help to 
advance existing organisational goals.  Managing climate-related liabilities, complying with new 
and existing laws, and accurately disclosing / communicating action on climate change likewise 
require capacity to understand climate risk.  A current driver of adaptation is the Task Force on 
Climate-related Financial Disclosures (TCFD).  Investors that take climate risk seriously are 
beginning to stimulate action and encourage individual businesses to demonstrate that they are 
adequately managing (and accurately disclosing) climate-related risks.  By rendering climate risk a 
material issue that must be dealt with by organisations today, such initiatives help to bring 
organisational decision making on climate change into line with the timeframes within which action 
must be taken to limit the magnitude and risks of climate change. 

 

Independent of wider factors (e.g. policy change), the climate services sector can improve how 
services are designed, quality assured, and marketed. To grow the climate services market, climate 
services could: 

• Bridge the ‘translation gap’ between climate science and applied use to be pertinent to 
specific users across sectors and regions; 

• Demonstrate the cost-benefits – and opportunities created – by using given climate 
services; 

• Build visibility and credibility, such as through establishing an intuitive climate services 
‘shop window’ and a quality assurance regime. 

Policy makers will the confidence to set more ambitious adaptation goals when, in part, they are 
confident that the climate services sector has the capacity to meet end user needs.  Indeed, at this 
stage of the policy cycle, policy makers are a key audience for climate services, requiring 
pertinent advice so as to effectively and equitably guide action on adaptation and nurture 
the growth of the climate services sector.   
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Failure by the climate services sector and policy makers to keep informed of the rapidly evolving 
climate services sector risks policy makers to base decision on inaccurate understandings of its 
status, create a false prospectus of its future potential value, lead to misguided policy decisions 
and sector investments, and ultimately detract from efforts to build climate resilience.  Moreover, 
perpetuating user misunderstandings about climate services, such as their being akin to freely-
provided weather services, also risks depressing demand by curtailing users’ own expectations of 
what climate services are and the value they could add to organisations. 

The European climate services sector can be nurtured through sector-level education; policy at all 
levels, conditions attached to public investment, procurement choices, and investment in climate 
resilience.   

 

Given unfamiliarity of climate service providers, users express demand for quality assurance.  This 
issue should respect the heterogeneity of climate services activities and avoid inadvertently setting 
‘quality ceilings’. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

‘As the impacts and implications of climate change increase and become more 
widely understood, legal services’ demand for specific climate knowledge and 
evidence is likely increase.  Legal services providers that can help clients 
understand what their legal duties are vis-à-vis climate change in respect of 
existing (and forthcoming) laws and established legal doctrines to protect 
clients from climate-related litigation will become increasingly demanded.’ 

Acclimatise, 2018a 
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2 Introduction  

This report forms part of MArket Research for a Climate services Observatory (MARCO), a research 
project funded through the European Commission’s Horizon 2020 Environment and Resources 
programme. With growing appreciation of the risks (and opportunities) that climate change presents, 
climate services are helping organisations to mitigate, adapt, and become future-resilient. However, 
relatively little is known about the climate services market, with unaddressed gaps existing between 
supply and demand. MARCO endeavours to understand these gaps by providing a 360° view of 
Europe’s climate services market, endowing suppliers and users alike with the insight to predict the 
sector’s future direction and growth.  The present report summarises the main findings of nine case 
studies – drawing on the insights of interviews with over 100 stakeholders - that take an in-depth 
view of the market potential for climate services across several regions and sectors in Europe. 

 

As has been noted, “to be successful, climate services need to move (much faster) towards a 
demand-driven and science-informed approach.  For a climate services market to develop, providers 
will need to adopt the terminology of their potential clients and understand their regulatory and 
cultural conditions” (Capela Lourenço et al., 2017: 14).  This ‘boundary work’ on the fringes of climate 
science – by climate scientists, consultants, and entrepreneurs alike – is essential to build resilience 
to climate change integral to meeting aspirations for a climate resilient Europe.  Across sectors, 
however, case studies indicate that climate services lack capacity to meet this aspiration, whilst legal 
- and other - frameworks addressed to adaptation lack articulation and cohesion.  At the same time, 
users remain in the dark as to what climate services are, how they could be of benefit, and where 
they might procure them. The case studies undertaken within the framework of the MARCO not only 
shed light on all of these issues, but provide detailed, actionable market intelligence and guidance.     

 

As the Global Centre of Excellence on Climate Adaptation (GCECA) states, “the ultimate goal of 
adaptation is to decrease vulnerability to climate change impacts.”  Climate vulnerability 
presupposes assets, activities, or systems that are sensitive to particular kinds of risks that may be 
influenced by the physical and transitional risks associated with climate change.  So, whilst climate 
change can bring new risks into play, climate change is more often a modifier of existing risks.  Key 
questions for firms include, therefore: how does climate change affect critical thresholds connected 
with sector risks? What new opportunities could arise owing to a changing climate and policy setting? 

 

MARCO is a pioneering project that for the first time thoroughly examines the market for climate 
services in Europe, building the foundations of sector market intelligence and guiding its future 
growth.  Analysing the climate services market is not, however, an end it itself.  First, it is a means 
to climate proof Europe through addressing gaps and vulnerabilities in Europe’s capacity to adapt to 
physical climate change and the effects of transition risks.  Second, through providing 360° market 
information to users and suppliers alike, MARCO’s market insights represent a ‘down-payment’ on 
the future growth of the climate services market.  As the American Meteorological Society observes, 
“Quantitative information on climate impacts and the value of climate services would help 
inform, guide, and justify public and private investment in CS infrastructure and capabilities.”2 

 

Whilst sectors such as agriculture and critical energy infrastructure have a fairly reasonable track-
record of managing physical climate risks, the legal services case study shows that the benefits of 
improved climate services can be remarkably diverse: high-quality, accessible climate services can 
help to advance climate justice, incentivise adaptation, deter false disclosure, and prevent ‘climate 
crime’.  Adaptation means not only ensuring that physical risks (acute and chronic) are understood 

                                                 
2https://www.ametsoc.org/ams/index.cfm/about-ams/ams-statements/statements-of-the-ams-in-force/climate-services1/ 

[Accessed: 19.03.2018] 
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and managed; organisations across sectors will increasingly have to manage transition and liability 
risks.  

 

Growing weight is being placed on climate adaptation in international and national policy agendas, 
spurred on by the ground-breaking 2015 Paris Agreement.  There is increasing recognition too that 
adaptation is a cross-cutting issue that requires the concerted action of the public and private 
sectors, as well as cooperation between sectors, value chain segments, and geographies. The 
plurality of activities and processes that these imply, and the regional patterns of economic activity, 
call for highly tailored services.  The transboundary nature and impact of climate hazards means that 
the efficacy of adaptation will often hinge on working with others.3   

 

Climate adaptation law remains in its infancy, lagging both climate mitigation law and what is 
necessary for a climate-resilient future.  This can not only expose societies to heightened risk, but 
remove a key incentive to firms building resilience and climate services investing in product 
improvement.  Further, inadequate adaptation law diminishes the legal impetus of blended 
mitigation-adaptation investments, and the ‘co-benefits’ (financial or otherwise) that these can 
generate. 

 

Effective adaptation will require climate services that adequately advise policy makers on the 
scientific parameters of strong adaptation law, and assist those that must comply with or enforce it.  
However, whilst adaptation laws are necessary, they are also insufficient: improving the climate 
services provision to meet evolving needs, updating existing sectoral and professional standards, 
increasing long-termism in the financial sector, strengthening the price signal in insurance to 
dissuade non-resilient investments, and assistance to individuals and firms to take prudent decisions 
in respect of climate change are necessary too. 

 

Climate change can affect material asset value, revenue and expenditure.  Repair and recovery from 
the impacts of extreme events could put increasing cash flow pressure in the short-term, whilst in 
the medium-term higher insurance premiums to cover climate-related risks (including professional 
indemnity) could add to operational overheads.  This could place those most sensitive to climate 
hazards at a cost-disadvantage.   In some cases, exclusion clauses may leave organisations without 
cover altogether – exposing them to even larger liabilities – and some regions could become 
uninsurable.4  Equally important can be impacts on intangible value and reputational risks.  For 
instance, the increasing frequency of natural hazards can pose a material financial challenge to 
insurance companies, consistently underestimating the frequency and magnitude of these events, 
and mispricing risk, also exposes insurers to reputation damage. 

 

The underlying message is that a harmonised framework is required to structure and catalyse the 
adaptation challenge across the EU, which is implemented through the cooperative efforts of each 
and every firms, sector, and region.  The public sector can take the lead through showcasing best 
practice adaptation that benefits the wider community; helping to support climate service providers 
and showcase the benefits of using climate services. 

                                                 
3 For example, http://www.coastaladaptationresources.org/about.php [Accessed: 03.04.2018] 
4http://www.afr.com/business/insurance/zurich-says-insurers-struggling-with-natural-catastrophe-risks-20180116-h0j7w7 
[Accessed: 02.03.2018] 
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2.1 The current situation 

Climate change presents chronic and 
acute risks to the individual firms, 
economic sectors, and wider 
European society.  It also presents 
considerable opportunities for firms 
and organisations that are quick to 
develop new products and services, 
take advantage of new markets. Such 
firms could not only increase 
intangible value (e.g. reputation), but 
ensure that they are resilient to future 
risks, are nimble in adjusting to 
resilience-related policy. 

 

With the most extreme and costliest 
hurricane season on record, strong 
cyclones in Australia, widespread 
wildfires in Portugal, and record-
breaking floods in Northern Europe, 
2017 has once again placed climate 
change high on the agenda of policy 
makers, businesses, investors, and 
insurers.  Reinsurers now routinely 
report increasing losses attributable to 
meteorological and climatological 
perils.5  Figure 1 (right) shows the 
location and severity of 
meteorological, hydrological, and climatological loss events in Europe (see Annex 8.1). 

 

The World Economic Forum Global Risks Report again ranked extreme weather events as the most 
serious risk facing the world in 2018, whilst global reinsurer Munich Re observes that, “The top 
priority for the next few years and decades must be for society and the world to adapt to the now 
inevitable impact of climate change.”6  In 2017, global losses attributable to meteorological and 
climatological events reached $134 billion. Overlooked by both are the incremental (or ‘chronic’) 
impacts of climate change that can precipitate social and economic risks (and opportunities) 
spanning worker productivity to demand for products and services. 

 

However, well directed adaptation pays dividends.  The US National Institute of Building Sciences 
has estimated that for every $1 invested in adaptation, $6 are saved.7  Research carried out by 
Munich Re shows a fall in flood-related losses - from a peak of $34bn in 2002 to $7bn in 2015 - 
following investment in flood protection in the Elbe Basin.  Where the energy sector spent an 
estimated $400 million on repairs to infrastructure across four states following damage sustained 

                                                 
5https://uk.reuters.com/article/uk-disaster-insurance/insurers-to-pay-out-record-135-billion-for-2017-after-hurricanes-
idUKKBN1ET104 [Accessed: 27.02.3018] 
6 https://www.munichre.com/topics-online/en/2017/11/climate-protection [Accessed: 04.01.2018] 
7 https://www.nibs.org/page/ms2_dwnload [Accessed: 05.03.2018] 
 

Figure 1 - Meteorological (green), hydrological (blue) and 
climatological loss events in Europe, 2006 - 2016.  Source: 
natcatservice.munichre.com 
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during one tropical cyclone 
(Hurricane Isaac),8  six large utilities 
are set to invest an estimated $1.5 
billion on adaptation over the 20 
years between 2000 and 2020 
(Audinet et al., 2014). 

 

A key driver of climate services 
demand is sensitivity to climate 
impacts. Figure 2 (right) shows the 
spatial variability of the potential 
economic impacts of climate change 
by 2100.  As indicated, the strongest 
negative impacts are found in 
southern Spain, Mediterranean 
islands, Italy, and Greece.  Regions 
of southern France, Switzerland and 
Austria could also experience 
negative economic impacts.  
However, given the heterogeneous 
nature of economic activity – and 
thus climate-related risks and 
opportunities – MARCO adds (sub-) 
sectoral and geographical resolution 
to such studies.  

 

How policy makers, producers, 
consumers, and citizens can adjust 
to emerging climate risk scenarios is 
not always obvious.  The fallacy of 
the horizon – when climate risk is 
considered a distant rather than 
proximate issue – and prevailing 
misconceptions about the nature and possible use of climate-related information can mean firms 
lack motivation to manage climate risk.  At the same time, practitioners most qualified to 
communicate climate-related knowledge with authority seldom use the language familiar to clients 
across sectors.  Climate services that process, analyse, interpret, and communicate climate-related 
information which help to overcome this impasse will be increasingly demanded.     

 

The climate services market is nascent and in a state of flux.  This is evident not only from a 
quantitative market point of view – characterised by high growth rates across client sectors – but in 
the evolving understandings of what is included (and excluded) from the climate services market, as 
well as how shifting regulatory regimes may drive the management of climate-related risks (latterly 
in sectors that have little history of doing so).  At the same time, on the supply side, climate services 
research and burgeoning innovation in the private sector (including Aware for Projects™) are 
evidence of the shifting potentialities of climate services and their expanding reach into under-served 
sectors.  

 

                                                 
8http://www.acclimatise.uk.com/wp-content/uploads/2018/01/Lenders_Guide_for_Considering_Climate_Risk_in_ 
Infrastructure_Investments.pdf [Accessed 12.04.2018] 

Figure 2 - Potential economic impact of climate change in Europe 

(ESPON & IRPUD, 2011) 
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As market analyses are improved, climate services evolve, and regulatory changes become 
established, the character of demand is likely to evolve considerably.  For instance, whilst limited 
asset-level risk data may place organic limits on individual banks ability to detect and manage risks 
and opportunities; future availability of such data could create new opportunities for climate services.  
At the same time, market evolution could likewise shift to externalisation trends: to what extent does 
mainstreaming of climate risk disclosure drive firms to build ‘in-house’ capacity?  Monitoring the 
nature, scale, and trajectory of the market will be indispensable toward guiding climate services 
providers and investors, as well as communicating evolving climate services solutions available to 
end users. 

2.2 Overview of sectors and regions 

Sectors analysed by MARCO case studies span the cross-section of EU economic activity, from 
primary industries such as extractives and agriculture, to tertiary sector activities such as legal 
services and real estate.  Each sector study, with the exception of the legal services study, has a 
regional focus, ranging from Copenhagen / Denmark (real estate and renewable energy) to 
Catalunya (water and sanitation).  As shown in Figure 3 (below), collectively seven of the nine sectors 
for which data are available account for €247.9bn of economic value and 2,250,000 jobs.  Whilst the 
regions encompass a range of climatic conditions, they also largely reflect the location of MARCO 
partners.  Whilst the case studies embrace a range of sectors whose findings have transferable 
lessons, their focus on regions in Western Europe compromises the applicability of this synthesis to 
the economic, social, and climate risk circumstances of other areas of the EU.  Future climate 
services market assessments should prioritise the climate services needs and market potential of 
Central and Eastern European member states in particular. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Value (EURbn) and employee count per case study sector 
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2.2.1 Employment and Gender 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A study for the European Commission finds considerable net employment opportunities in 
transitioning to a climate resilient economy, both in terms of the number of jobs saved and new jobs 
created (DGCLIMA, 2014).  On the one hand, failure to adapt to climate change could lead to a loss 
of 410,000 jobs across the EU28 by 2050 (DGCLIMA, 2014).  Out of those sectors analysed by 
MARCO, the greatest negative employment impacts fall on the public utilities and tourism sectors. 
On the other hand, an ambitious approach to adaptation (1% GDP expenditure) could create up to 
1 million jobs across the economy by 2050. 

 

Employment across all case study sectors and regions is marked by pronounced gender disparities. 
This means that the social costs of failing to adapt to climate change will often fall unevenly on 
different genders.  In particular, economically homogenous regions characterised by economic 
reliance on highly gendered sectors are liable to experience disproportionate social challenges 
where they fail to manage climate risks, as they could indicate limited alternative sources of 
employment.  For example, across the EU28, the mining sector is characterised by highly localised, 
immobile employment and a strong male bias.  Whilst the Alpine Winter Ski Tourism (AWST) sector 
shows gender parity, this masks considerable disparities in sub-sectors: the Austrian hotel and 
catering sector tends to be female dominated, whilst ski resort operation tends to be male dominated. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 Total employment (and gender profile) by case study sector and region. Gender 
ratio is expressed female : male. 
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2.2.2 Sectoral and regional analogues 

 

Each case study identified analogous sectors and regions (see Figure 5 below). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 The climate services market 

Available market data focus on historic commercial transactions in the climate services space and 
help to map the nature and value of the commercial climate services market.  Because there are no 
quantitative data for the non-commercial climate services market, these data cannot quantitively 
estimate the value of commercial demand ‘latent’ in the non-commercial market: there are no known 
records of such data. Case studies contribute to filling this lacuna through providing greater detail 
and texture regarding supply and demand, including the non-commercial sector. 

 

Case studies universally report a sizeable ‘gap’ between the actual and potential size of the 
commercial climate services market.  Whilst analyses judge quantitative market data to over-
estimate actual levels of procurement, their forecasts for future growth are benign. With 
regulatory evolution, increasing awareness of risks and opportunities, and improving and diversifying 
climate services, future demand is universally expected to increase.  Presently, however, the historic 
predominance of – and association of climate services with – the work of public meteorological 
organisations, much demand is met by – and often expected to be met by – non-commercial (and 
sometimes free) climate services providers. 

 

KMatrix data also show the sectoral weighting of climate services purchases that procurement of 
climate services is concentrated in a small number of sectors, with 20 (17%) climate services markets 
accounting for 61% of climate services value.  Whilst absolute procurement values are generally 
judged to be optimistic, relative sectoral purchasing trends are largely confirmed by the case studies, 
albeit with expectations that these will shift considerably in the medium term.    

 

Figure 5 Sectoral and regional analogues for each case study sector and region, together with 

respective NACE and NUTS codes in brackets. 
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Since neither NACE codes nor sector classifications employed by kMatrix coincide with case study 
sectors, the closest available classifications were used.9  However, in the case of the water, energy, 
and legal services sectors, sub-sector climate services market data were not available at the 
individual country scale.  As such, to estimate sub-sector procurement, percentages of sub-sector 
procurement at the global level were applied to country-level data.  Globally, 60% of climate services 
demand by the ‘utilities’ sector is accounted for by the water supply sector, whilst energy supply 
accounts for 33%.  In the ‘legal and financial services’ sector, the greatest sources of demand are 
the ‘reinsurance’ and ‘future analyst’ sub-sectors globally, whereas the ‘law’ (€47m, or 2.5%) 
accounts for the lowest (KMatrix, 2016).  This small percentage accords with the qualitative findings 
of the legal services study. 

 

Globally, the climate service market was estimated at €24.2bn in 2015/16, with the civil engineering, 
and renewable energy sectors, both examined by MARCO, occupying the top two positions.  Figure 
6 (below) shows the value of climate services supplied to MARCO case study sectors at a global 
scale. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 Value (EURBN) of the global climate services market by sector (KMatrix, 2017) 

 

In 2015/16, the EU climate services market was valued at €6,279bn, growing to €7,314bn 
(+€1,035bn) in 2016/17 (kMatrix, 2018; kMatrix, 2017).  Countries covered by MARCO case studies 
accounted for over 50% of the EU climate services market (€4,858bn) in 2016/17, with the largest 
markets being Germany (€1,325bn), the UK (€1,149bn), and France (€1,110bn) (see Figure 7).  The 
nine sectors examined by MARCO accounted for just under 50% of climate services value in 
2015/16, with the largest sector markets being ‘build environment’ (€517.4m), ‘renewable energy’ 
(€513.9m), and ‘exploration, mines & quarries’ (€367.6m).  The smallest market in 2015/16 was the 
legal services market, estimated at €10.5m (see Annex 8.2 for climate services value according to 
NACE codes). 

 

 

                                                 
9 NACE codes are EUROSTAT’s standard classification system of economic activities. 
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Comparing per capita losses and expenditure on climate services, Figure 9 (below) indicates that 
there is remarkable consistency in per capita expenditure (€0.06 per capita) on climate services 
across countries facing markedly divergent loss scenarios.  Indeed, Denmark faces almost double 
the per capita losses (€1,868) when compared to Spain (€828), yet spends marginally less procuring 
climate services. It is critical to consider, however, that losses from weather and climate extremes 
represent only one dimension of possible climate-driven losses (e.g. resulting from incremental 
change) and are based on historical trends not climate projections.   
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At the level of the respective case study regions, the nine study sectors represent €220m of climate 
services value, equating to 3.5% of total climate services procurement (see Figure 10).  When 
aggregated to the EU28, these sectors account for €3.2bn of climate services value, or 51% of total 
climate services value for across the EU28.  Figure 10 shows the absolute values and growth rates 
of climate services transactions in each of the case study sectors and regions.  Excluding global 
data, the chart shows that by far the most valuable sector is Germany’s ‘built environment’ sector, 
with €92.9 million in sales in the year 2015/16, followed by the France ‘agriculture’ (€37.9 million) 
and ‘forestry and timber’ (€31.9) sectors. The least valuable market is the legal services market, 
registering only €1.5 million in sales in the UK and €47 million globally.  

 

There is no clear relationship between a sector’s climate services value and the demand growth rate, 
with all sectors showing brisk rates of growth in climate services procurement, ranging from 8.7% in 
the Austrian tourism and leisure sector to 10% for the utilities (Spain), renewable energy (Denmark), 
hospitality (Austria), and legal services (UK) markets. The lowest rate of growth is found in the 
Austrian ‘tourism and leisure’ sector. 
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Figure 10 Value of climate services transactions by case study sector/region 
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As shown in Figure 11 below, across sectors the most common functions for which climate services 
are employed are corporate governance, long term corporate planning, insurance, investment 
planning, and long term operational planning.  All of these uses share two attributes.  First, none of 
these functions are sector-specific.  Second, all pertain to decision making or processes geared 
toward the long-term.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1.1 Climate services suppliers: public vs. private? 

As shown by the figures below, public climate services provider outnumber their private counterparts 
in 50% of the sectors for which data are available.  Of those analysed by MARCO, the sector best 
served by climate services is the water and sanitation sector, whilst the most poorly served is the 
mining sector (Table 1).  The mining sector has the highest proportion of private climate service 
providers, whilst the (numerically) greatest number of private climate services supply the renewable 
energy sector (Figure 12).  Notably, the highest proportion of public provision is to sectors that are 
either considered strategic or which have a long tradition of using (public) weather services (e.g. 
water and agriculture) in operational and capital planning.  

 

Table 1 Sectors in order 
total no. climate services 
suppliers (Cortekar 2017) 

Sector provision of 
climate services 

1 Water 

2 Energy 

3 Agriculture 

4 Urban Planning 

5 Forestry 

6 Tourism & Leisure 

7 Building & Construction 

8 Finance & Insurance 

9 Exploration & Mining 

Figure 12 Provision of climate services by public and private suppliers (Cortekar, 

2017) 

Figure 11 The most common climate services applications across all sectors and regions (KMatrix, 2016) 
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There is also an identifiable trend in the climate service activities that public and private suppliers 
provide (see Figure 13 below).  There is a strong presence of public providers in ‘upstream’ activities 
(e.g. production of climate information / regional downscaling), whilst a higher percentage of private 
suppliers are present in the (‘downstream’) consultancy services market (78% versus 32%).     

 

Across sectors there is a deficit in 
stakeholders’ awareness of climate-
related risks and opportunities as well 
as any benefits of using climate 
services.  This means that case 
studies’ qualitative insights related to 
climate services demand reflect the 
knowledge and experience of 
stakeholders that often lack full 
understanding of climate services.  As 
awareness of climate change and 
climate services across sectors 
increases, it is probable that more 
sophisticated stakeholder feedback 
could be gleaned.  

 

The complexity and scale of an organisation’s assets and operations influences the scope and scale 
of demand for climate services.  Those with large, complex operations can face a greater range (and 
complexity) of climate-related risks (and opportunities) that may require management.  In addition, 
such organisations often have higher capacity to manage (climate) risk.  This can translate into 
external procurement of specialist advice or/and internal capacity building.  Whilst scale and 
complexity are key conditioning factors of demand, they are not determinants: awareness of climate-
related risks and opportunities, level of vulnerability and nature of risk, and an organisation’s agency 
(i.e. its ability or responsibility to act) also represent key factors. 

 

3.1.2 Case study insights 

Case studies confirm the overall trends identified in climate services market data, with the following 
observations: 

 

• Baseline climate services transactional values appear optimistic; 

• Sector rankings based on purchasing trends accord with case study findings, with relatively 
high climate services purchases by the built environment and renewable energy sectors, and 
low purchase volumes by the legal services sector; 

• Climate services growth rates appear optimistic in the short-term (2020) but highly plausible 
in the medium-long term (2030); 

• A lack of awareness of what climate services are –both by demand-side users and suppliers 
– is likely to mean considerable misclassification/misreporting of market transactions.  
Maturation of the market and widely shared definition of climate services would help drive 
and monitor sector growth; 

• The strong presence of public providers to several sectors means that absolute climate 
service value may be underestimated;10   

                                                 
10 A methodological choice was made to filter only for cross-border climate services and repeat purchases. 

Figure 13 Private and public suppliers in climate services markets 
(Cortekar, 2017) 
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• The six sectors best served by climate services providers are: water, energy (including 
renewables), agriculture, urban planning, education, and forestry.  All these sectors, which 
tend to be ‘strategic’ or are well provisioned by public sector existing weather services. 

 

Challenges for future market analysis: 

 

• Continued dominance of public sector providers in the medium-term means that considerable 
climate services demand will continue to eschew capture by marked data; 

• Mainstreaming of climate-related information into existing sector activities, products, and 
services may further complicate monitoring climate services provision; 

• Continued growth of the climate services market, combined with the diversifying adaptation 
requirements of different sectors and regions, creates opportunities for SMEs to enter the 
market with innovative, tailored services;   

• Non-consensus definitions and the diverse nature of climate services – spanning tools to 
support actuaries to services that assist governments update design specifications – 
complicate tracking market growth;   

• The methodological choice that only repeat purchasers of climate services be considered in 
market analysis should be revised based on the finding that many climate services purchases 
are episodic and domestic. 

 

4 Climate vulnerability in Europe 

4.1 Physical exposure 

Sectors in different regions are exposed to different types (and degrees) of physical climate hazard 
(see Annex 8.3).  These hazards represent the context to sector activities and a starting point for 
assessing physical vulnerability.  Each case study provides an overview of projected climate change 
for their respective region as a prelude to profiling potential demand for climate services. 

 

Understanding and managing physical climate risk can pay 
dividends. The Economics of Climate Change Working Group 
has estimated that “between 40 and 68% of the loss expected 
to 2030…could be averted through adaptation measures 
whose economic benefits outweigh their costs – with even 
higher levels of prevention possible in highly targeted 
geographies” (ECCWG, 2009: 11). At the same time, research 
in the United States has found that the benefit-cost ratio for 
investing in natural hazard mitigation can be between 4:1 to 
6:1.11   In the case of riverine flooding in Europe, one study 
concludes that “for almost all European countries benefit cost 
ratios larger than 1 are found especially when expanding the time horizon to 2080” (BASE, 2014: 3); 
above all in densely-inhabited, urban areas.  Whilst climate services can generate substantial and 
rapid returns, as well as open up new market opportunities, analysing the cost-benefits of using 
(particular) climate services could greatly improve marketability.  Methods that can be used to 
estimate such cost-benefits is a key contribution of the agriculture and forestry case study (Caurla 
et al., 2018). 

 

                                                 
11 https://www.nibs.org/page/ms2_dwnload [Accessed 15.03.2018] 

‘It could be argued that no 
robust development policy for 
the next 20 or more years can 
be created without assuming a 
radically changing 
environment and 
incorporating this climate risk 
into the decision making 
process’  ECCWG, 2009 
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Figure 14 Annual losses per capita (€) from, and recurrence intervals for meteorological events (left) 

and extreme events (right) (EM-DAT, 2018) 

Figure 14 (below) presents per capita economic loss and hazard recurrence interval (return period) 
data in relation to meteorological events (left) and extreme events (right) for each MARCO case 
study country.  The data show that Denmark faces the highest per capita losses for both event types, 
but the longest event return periods (2.5 and 2.6 years respectively).  Conversely, Spain faces the 
lowest per capita economic losses of any country studied, albeit with shorter return periods (1.4 and 
0.5 years for meteorological and extreme events respectively).  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16 (below left) shows percentage of urban areas of key European coastal cities exposed 
coastal flooding (by 2100).  Figure 15 (below right) shows the percentage of urban population 
currently exposed to riverine flooding risk.  The former indicates that cities such as Bordeaux (11 to 
20%), Bremerhaven (41 to 100%) Copenhagen (41 to 100%), Barcelona (6 to 10%), London (41 to 
100%) and Hull (41 to 100%) are likely to be severely impacted by coastal flooding by end of the 
21st century.  Figure 15 shows particularly acute riverine flood risk (>30% population) in the mid- to 
lower- Rhine basin, as well as low-lying deltaic areas along the Dutch and German coast.  Certain 
urban areas – such as Bordeaux, Le Havre, and Bremerhaven – face the dual risks of coastal and 
riverine flooding.  Importantly, however, both maps assume baseline levels of adaptation.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16 Share of urban area liable to be affected 
by coastal flooding by 2100 (ESPON, 2011) 

Figure 15 Percentage of urban population at risk 
of river flooding by 2030 (ESPON, 2011) 
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A synthetic analysis of climate-related hazards in Europe (see Figure 17) indicates that all case study 
regions are expected to experience a ‘strong’ increase in severity of three hazard types, and extreme 
increase of at least one hazard type by the 2050s (Forzieri et al., 2016). Regions of France, Spain, 
and the UK are expected to experience an ‘extreme’ increase in three hazard types.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Such data do not convey the full picture of vulnerability.  A region with a ‘strong’ increase in severity 
of several hazard types does not necessarily imply that it has a higher vulnerability to climate risks 
than a region that faces a moderate increase of one hazard type.  Baseline hazard levels, 
vulnerability, and adaptive capacity are all essential components.  Figure 18 shows potential 
vulnerability to climate change by geographical region.  This indicates that areas with high degrees 
of exposure to climate hazards, including northern Germany and southern Denmark, face medium 
vulnerability, whilst areas of the UK (e.g. north-east England) that face ‘extreme’ increases of at least 
four hazards types have ‘low’ levels of vulnerability.  In general, low-lying areas of the northern 
continental Europe and southern Europe are considered to be most vulnerable to climate change, 
owing to sea level rise and increasing water deficits respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18 Potential vulnerability to climate change (ESPON, 2011) 

Figure 17 Projected change in severity of climate-related hazards in Europe (Forzieri et al., 2016) 
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4.1.1 Sectoral vulnerability 

Recognising the interconnected, geographically dispersed nature of much contemporary economic 
activities, an innovative aspect of this research is a focus on sectoral and regional value chains, and 
their respective regional economic, social, and policy environment contexts.  It shines a light not only 
on interdependencies and vulnerabilities along sector value chains, but also the factors that influence 
climate services take-up.  In so doing, it brings to the fore a wider set of climatically sensitive (inter-
) dependencies – physical and transitional – that can modify the reasonableness of assumptions 
about the future (e.g. demand, risks, opportunities) and decisions.   

 

Climate change can modify the frequency and magnitude of climate risks, as well as risk correlation 
(Cremades et al., 2018).  These risks may be chronic or acute in nature, and have direct physical 
impacts on assets and operations or lead to change the frequency of transgression of critical 
thresholds and regulations (e.g. health and safety and environmental regulations).  An analysis of 
the vulnerability of several economic sectors in the US has identified agriculture, mining, 
manufacturing, finance, insurance, and real estate sectors as being especially vulnerable to climate 
variability, with the potential to affect output by over 10%.  Change in exposure to climate-related 
hazards does not automatically translate into a change in climate-related risks.  As shown by Figure 
19 (below), each case study examines the key regional physical climate parameters (and potential 
sector-level impacts) that present opportunities or risks along the typical sector value chain.  Climate 
parameters may be chronic (e.g. increasing mean temperatures) or acute (e.g. wind storms).  The 
location and nature of sector activities and value chains, asset type and longevity, exposure to 
physical climate conditions, adaptive capacity, sector risks and risk appetite, and regulatory 
conditions can all influence sector vulnerability (see Annex 8.3).   

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Changes to average climate conditions or the severity and frequency of weather extremes generate 
specific and uneven impacts for different sectors.  As shown by the case of Nordic renewable energy 
sector (Figure 20 below), the impacts of climate change can be highly heterogeneous at the sub-

Figure 19 Principal climate parameters cited by case studies 
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sector level.  Climate change is expected to create diverse, technology-dependent effects for 
renewable energy generation: solar panels can lose efficiency when operating at higher 
temperatures (therefore reducing generation capacity), whilst changing glacier melt and precipitation 
regimes are expected to reduce peak river flow volumes, presenting a challenge to hydropower 
generation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Whereas Figure 20 highlights the physical risks faced by energy generation assets, Figure 21 
(below) exemplifies an approach to identifying the goals and processes at various stages of the 
(mine) asset life cycle, and the climate services that could feed into such processes.  For instance, 
at the planning stage, climate services could assist with identifying and costing appropriate 
adaptation options as part of the conceptual design.  During the operational phase, climate 
services could both provide the latest medium-long term climate-related information to help 
manage mine assets (e.g. tailings dams) and forewarn of possible regulatory breaches (e.g. water 
contamination). In this sector (as well as agriculture and AWST), the seasonality of climatic risks 
can be just as critical to productivity as parameter range shifts or extreme events magnitude.  The 
mining study shows that this can drive increased input costs and/or enforced shut-downs, where 
extended dry seasons reduce water availability and increase the risk of regulatory breach.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20 Risks to the renewable energy sector (Bay et al., 2018) 

‘[T]he water sector is predicted to be the most vulnerable sector in Catalonia in the 
years to come due to climate change. Since many other economic sectors rely on water 
resources for their activities, climate change impacts on the water sector have 
repercussions on the overall economy…the economic impact of water scarcity 
potentially caused by climate change could be around 7.7% of Catalonia’s GDP (Agua y 
Cambio Climatico, ACA)’  

Kielmanowicz, 2018 
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Case studies universally report that climate services must be far more tailored to sector needs, and 
use language, frameworks, and metrics that each sector is accustomed to.  A minority of studies, 
however, indicate demand for a level of certainty in climate change projections that is unrealistic 
given present capabilities.  Decadal modelling could address a segment of this demand, however it 
remains essential to be transparent with users about the methodological choices, (un)certainties, 
and probabilities implicit in climate-related information. Figure 22 (below) summarises the main 
cross-cutting risks and opportunities, identified by case studies, generated by climate change.  
Figure 22 contains a sample of sector-specific indicators liable to be perturbed by a changing climate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 21  Climate service applications during asset life cycle of a typical mine (Hamaker-Taylor, 2018) 

“…Multiple connections can create an intricate web – consisting of feedback and 
feedforward paths and complicated branching topologies – that a natural or human 
initiated threat to a single critical infrastructure can not only lead to a serious 
cascade effect by influencing various actors in different sectors, but it can also cause a 
non-effective disaster response”  

Lamich et al., 2018 
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Figure 22 Key climate-related risks and opportunities identified by case studies 

Figure 23 Sample sector-specific vulnerability indicators 
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Indicators liable to be influenced by climate 
change range from the generic (e.g. 
production value) to the particular.  For 
example, in the case of wine production, a 
shift in climatic regimes can contribute to 
changes in wine aroma, acidity, and 
structure that can impinge on brand 
reputation.  Premiums paid for many 
French wines are often connected to finely 
balanced vine growing conditions where 
climate is a key variable.  As shown by 
Figure 24, French wine producing regions 
have the highest production values in the 
EU.  Moreover, as discussed by the case 
study, regulatory stipulations governing 
provenance and quality (e.g. Designation 
of Origin) mean that wine producers are 
often highly restricted in where they may 
procure grapes, meaning that the 
resilience of wine producers (and wine producing regions) can be highly bound-up with the climate 
sensitivity of vine growers.  At the same time, and more positively, such regulation can help to 
spark a community of stakeholders across a regional value chain with a strong stake in 
adapting the sector to the impacts of climate change. Such a community vested with 
responsibility for, and invested in, the long-term viability of an industry is a key driver of building 
climate resilience and demand for climate services. 

 

4.2 Non-physical climate-related risks 

Whilst climate change can present physical risks to firms’ operations over different timespans (e.g. 
increasing energy costs), there are also risks, known as ‘transition risks’, that may be created 
by the transition to a low-carbon, climate-resilient economy.12 These risks include fiscal, 
regulatory, policy and other changes that can result in compliance requirements, shifts in 
demand for products and services, and changes in asset value.  Regulations may have broad 
application but the risks they pose can be contingent on organisational characteristics: their 
emissions, management and disclosure of climate-related risks etc.  ‘Adaptation’ transition risks - 
changes to climate resilience norms, policies, and regulations - can raise specific and complex 
challenges for individuals and firms that require specialist climate knowledge. Transition risks of all 
types are expected to translate into diversifying needs for climate services skilled in advising clients 
about their sector-specific implications. 

 

Moody’s Investor Services has categorised the main transition risks to the insurance sector.13  These 
include: liability risk, investment risk, pricing risk, modelling risk, and regulatory risk.  The firm 
foresees increasing regulatory requirements being placed on insurers (and others) to manage and 
disclose climate risk, but also increased mainstreaming of climate risk into existing procedures (such 
as Risk and Solvency Assessments) motivated by self-interest.  Given the sizeable gap between 
asset value vulnerable to climate change and insured asset value, insurers are in need of much 
improved catastrophe models to both comprehend actual and future potential liabilities to ensure 
sound risk pricing.  Relying on out dated climate-related information in a context of rapid change can 

                                                 
12http://edu.bankofengland.co.uk/knowledgebank/climate-change-what-are-the-risks-to-financial-stability/ [Accessed: 
06.04.2018] 
13https://www.moodys.com/research/Moodys-Climate-change-heightens-key-risks-for-PC-insurance-reinsurance--
PR_380898 [Accessed: 20.03.2018] 

Figure 24 Production value of wine (EURM) (Kaspersen, 2017) 
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lead to maladaptation and financial risks arising from, for instance, the mis-pricing of products (e.g. 
energy).      

 

Regions and sectors that face the most severe climate risks or/and highest sensitivities present 
particular challenges for insurers and could “result in companies exiting the market or certain 
segments becoming uninsurable” (Cremades et al., 2018: 4).  This could imperil the economic 
viability of highly sensitive and economically undiversified regions.  As recounted by the AWST study, 
whilst firms may be required to disclose climate-related risks, equally important can be the disclosure 
of risks that are not faced. Unaffordable, inaccessible, poor quality, or/and low-resolution climate-
related information can mean organisations, geographies or sectors being unjustifiably cast as 
uninvestable or uninsurable.  This can curtail access to capital, reduce demand for products and 
services, remove impetus for resilience investments, and cause lasting damage to livelihoods and 
economies.  Poor information can also lead to inappropriate choices being made about adaptation.   

 

Climate change has long been considered an ethical matter by firms, investors and asset managers, 
and addressing it is a way to bolster reputational/brand value (‘intangible value’).  Intangible value 
can be a significant factor in stock valuations, but in recent times climate change has been largely 
considered a ‘non-material’ risk: management of climate risk can be an indicator of corporate 
governance, but nevertheless remains omitted from corporate financial reporting.14  One example of 
regulatory change afoot is a 2014 amendment to the EU Accounting Directive (2014/95/EU).  This 
mandates over 6,000 firms across Europe to disclose information related to the policies, risks, and 
outcomes related to a range of environment, social, and governance factors, including climate 
change. 

 

Where so much value is connected to intangible assets – including information and reputation - 
absent or misleading climate-related information can be a factor in systemic risk presented by the 
impacts of climate change. At the same time, improving climate-related information is inimical 
to ensuring business continuity, managing liability risk, exploiting new opportunities, 
appropriately pricing / managing risk, and guaranteeing investability. However, at the same 
time as updated legislation bolsters non-financial disclosures (see Legal Services case study), 
climate change is increasingly being perceived as a material financial issue. The recommendations 
of the G20 Taskforce on Climate-related Financial Disclosures emphasise the materiality of 
climate risks (and opportunities) and advocate thorough disclosure, rendering climate 
change a boardroom issue for the first time for many organisations.  Inaccurate disclosure of 
climate-related risks or poor risk management can depress business value and returns on equity, 
increase liability risk, and reduce insurability.  Climate services will be required to assist businesses 
accurately manage and disclose climate risks, as well as scope new opportunities.   

 

Organisations often have accountabilities that can reach beyond their own board, trustees, 
shareholders, or users.  An organisation’s activities that impact wider stakeholders (e.g. local 
communities) can strongly influence firm-level action.  For example, as detailed by the mining sector 
study, mine activities can impact the local water supply, so safeguarding a mine’s ‘social license to 
operate’ under a changing climate can mean adapting water infrastructure to ensure potable water 
is delivered to local communities and allowing a mine to continue to operate.  At the same time, the 
priorities and actions of sector stakeholders are driving management of climate-related risks.  
Reinsurers increasingly demand management of physical climate risk. 

 

                                                 
14 https://www.blackrock.com/investing/literature/whitepaper/bii-climate-change-2016-us.pdf [Accessed: 19.03.2018] 
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5 Conditions for Climate Services Market Growth 

Case studies share several characteristics that have influenced the demand for climate services to 
date.  In particular, the majority of sectors are characterised by high-sunk costs and physical 
assets (often long-lived) directly exposed to the climate change impacts. 

 

Adapting society and the economy to future climate change is a public and private good.  Rather 
than being a goal in itself, the growth of the climate services market will likely occur as a side-effect 
of private individuals, firms and public bodies working in the same direction to common goals to 
reduce individual and aggregate risk and exploit any opportunities of climate change.  

 

Climate services required to inform and manage this process are, however, as diverse as they are 
necessary, depending on sectoral (and regional) demands and capacities.  Whilst the theory of 
climate adaptation can imply certain shared principles, the practice of climate adaptation is 
the very much art of the particular. Ensuring abundant, high-quality, pertinent information 
and services focused on demand-side needs will be indispensable to informing strategic 
decision making and building resilience across sectors and regions.  At the same time, 
regulatory certainty and clarity in the area of climate adaptation is required to give firms the 
confidence to invest in innovations that help to close the ‘translation gap’ and help organisations 
adapt. 

 

Creating the conditions for climate services market growth means implementing changes on the 
demand and supply sides.  These could include the following: 

 

• Educating the demand side of the market about the concrete climate-related risks and 
opportunities facing respective sectors, and building capacity such that decision makers are 
able to request, source, and interpret appropriate climate-related interpretation; 

• A clear, comprehensive, and harmonised framework for climate resilience across the 
economy and society, that requires every sector and region to upgrade or develop bespoke 
rules and standards; 

• Close the ‘translation gap’ by ensuring that climate services are pertinent to the needs of 
specific sectors and regions, and presented in a style and language usable by clients; 

• Create a user-friendly climate services marketplace where the demand side can easily find 
climate services based on stated needs. 

 

There are three principal characteristics of organisations across sectors that have adapted their 
operations to climate risk with the support of climate services:  

 

• First, they may have long-term stake in the entity or activity of which they are a part; 

• They have first-hand experience of climate-related hazards;   

• They operate large fixed material assets (often of a strategic nature) vulnerable to 
climatological hazards.   

• They are fully- or part- owned by public sector bodies that are able to bring public policy to 
bear on their operations 
 

One or more of these characteristics often coincide.  For example, municipalities are both bound 
by (and set) public policy and also have a long-term stake in managing the climate risks faced by 
the locality.  Further, the accountabilities of public organisations can lend them to be less bound by 
commercial entities’ aversion to taking actions beyond those of their peers to disclose risks.   
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Whilst such factors will continue to drive organisations to manage climate risk, other factors are 
starting to spur action encompassing a broader range of sectors and value chain segments than 
has hitherto been the case.   

 

1. Directors’, trustees’, and professionals’ duties are changing in light of evolving 
understandings of the implications of foreseeable – and ‘material’ - climate-related risk.  
This means that, for example, firms conducting business under the most commonly used 
legal framework, common law, will increasingly be required to manage climate-related risks.  
Given the use of such law across sectors, this will mean that managing climate-related risk 
will become de rigour for multiple public and private organisations. 

 

2. As climate change is increasingly understood as a material (financial) risk, the horizon of 
action is also brought forward.   Climate change as material risk means that many investors 
now expect to know: a) the extent of corporate vulnerability to climate-related risks, and b) 
steps being taken to manage climate-related risks.  Pressure from external stakeholders, 
voluntary disclosure regimes, and shifting common law precedent in this area is rendering 
deferral of action on climate change increasingly untenable, and even unlawful.  Together, 
this is spurring demand for climate services capable of translating climate risk into existing 
metrics (e.g. financial) and risk management regimes.      

 

3. There is growing appreciation of the opportunities that climate change presents.  Firms can 
avoid misallocating capital to projects that may become unviable in the long-term due to 
shifting climate patterns.  Investors that understand the trajectory of global public policy and 
the implications of societal shifts towards a climate-adapted, resilient and low-carbon 
growth models could secure improved returns.15  Intangible – or reputational value - in the 
eyes of key stakeholder groups can be enhanced by taking a lead in managing climate risk.  
And above all, measures taken by public and private organisations to adapt to climate 
change will create economic and social opportunities, such as through increased demand 
for material inputs, products, and services (including climate services themselves). 

 

Importantly, however, there is no guarantee that organisations will procure climate services 
externally.  Firms across sectors may develop, or may already possess, climate expertise 
internally.  For example, SwissRe has long possessed climate risk expertise, and advises clients 
about this.16   Across the tourism, and utility sectors, adapting to climate change has not driven 
linear growth in procurement of climate services.  Climate information can be obtained via non-
commercial sources and ‘rules-of-thumb’ (e.g. adding a ‘guessed’ extra margin for sea level rise to 
an engineering standard for a sea defence) that take account for climate change can negate part of 
the demand for climate information.   

 

Firms may also work cooperatively with non-commercial partners (e.g. public research institutes) 
and/or pool resources at the sector level in order to procure shared services.  As noted in the 
Austrian AWST study, most initiatives to assess climate risk have involved public research 
organisations and consultant scientists.  Likewise, to address their shared need to adapt to climate 
change, rather than procuring separate advice, several coastal municipalities in New South Wales 
worked with a public research organisation to form a common public body to advise on climate 

                                                 
15 https://www.bloomberg.com/news/articles/2017-08-04/the-church-of-england-takes-on-climate-change-and-generates-
a-17-percent-return [Accessed on: 03.01.2018]. 
16http://www.swissre.com/rethinking/climate_and_natural_disaster_risk/our_position_and_objectives.html [Accessed: 
28.01.2018] 
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adaptation.  When US energy utility ConEdison was required to adapt its assets and operations to 
future climate risk, a multi-stakeholder collaborative was set-up that included Columbia University, 
the Pace Energy and Climate Center, the National Environmental Defense Council, and the 
Environmental Defense Fund.   

 

Policy shifts and improved climate literacy at sectoral and regional levels are important catalysts for 
this growth.  That said, despite shifts in law and policy, case studies report that climate services 
themselves are in much need of development.  Their current inability to meet sector-specific needs 
can contribute to a reticence on the part of policy makers to introduce stronger requirements for 
disclosure of climate related risk.  Premature regulation in a context of inadequate climate services 
could both imperil the credibility of the climate services sector and cause damage to enterprises 
and societies.  

 

Being largely unfamiliar with ‘climate services’ (actual and possible) or how climate change could 
affect assets and activities, users are often unable to articulate demands.  At the same time, 
suppliers have often presumed to address user needs without, a) consulting sectors about the 
ways climate change could impact their sector; b) learning how they would set about mitigating 
such impacts; and c) demonstrating the credibility and cost-benefits of using given climate 
services. 

 

A feature of several sectors (e.g. mining, law, tourism, and agriculture and forestry) is the 
polarisation of firm size.  Sectors typically comprise a small number of very large firms in tandem 
with a larger number of SMEs.  This has implications for adaptive capacity and demand for 
commercial climate services.  Whereas larger firms can have the internal financial and human 
resources to adapt autonomously (including by paying for climate services), smaller firms often 
require assistance.    

 

Several studies (e.g. legal services, real estate, and tourism) highlight the importance of ‘trust’. Trust 
can relate to the attributes of climate services providers, the quality or integrity of information, or, 
indeed, be conflated with statistical uncertainty. Hence, the real estate study observes that, 
"Interviewees…expressed that they expected information coming from official government agencies 
to be the most reliable and trustworthy since they did not have a commercial interest in promoting 
particular results” (Kristensen et al., 2018).  Where some users perceive that private firms could have 
an interest in producing particular results, the very commercial nature of such firms could curtail the 
growth of the climate services market.  Ski resort operators in Austria mistrusted climate services 
since generic, poor resolution projections, that failed to take into account the conditions of individual 
resorts, had created a false impression of resorts’ risk profile and constrained access to credit.  In 
both instances, mistrust can be overcome by methodological disclosure, quality assurance, and 
striving for the highest achievable data resolution. 

 

Whilst attention is often directed at climate impacts on the ‘supply side’ of various economic sectors, 
less attention is directed to the demand side.  However, a changing climate change drives shifts in 
consumer tastes, behaviour, preferences, and purchasing habits, as reflected by several studies.  In 
the case of energy infrastructure, warmer winters and preferences for low-carbon electricity 
(mitigation) can together act to reduce sales of carbon-intensive energy.  In the case of 
Copenhagen’s real estate sector, whilst harbourside locations have been highly desired by investors 
in recent years, this could reduce should investors seek less risky locations or insurance premiums 
become too costly.   
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Demand metrics can, however, be less ‘tangible’ but no less influential.  Changing climates can alter 
demand for wine types: producers that have earned a reputation for producing quality wines of a 
certain type may be forced to change their wine production or see sales decline. In the case of 
AWST, not only the volume and quality of snow, but the ‘winter feeling’ can alter the attractiveness 
of a place as a holiday destination, and hence demand for hospitality and ski resorts.  For industries 
whose success hinges on such ‘intangible’ factors, it will be key to project how such sentiments could 
change given future climate scenarios in order to adapt to risks and exploit new opportunities. 

 

There is also likely to be secondary shifts in demand, such as for climate-related legal advice and 
advocacy. As awareness of the legal implications of climate change increases, and evidence of 
climate-related loss and damage improves, the number of clients seeking advocacy is likely to 
increase.  New voluntary or regulatory regimes that establish resilience-related compliance 
regimes etc., will contribute to a concomitant increase in demand for associated legal and due 
diligence advice. 

5.1 Key Differences 

A key difference between case studies is the length and level of integration of a sector’s value chain 
and the asset lifecycle.  Whereas the value chain ‘stretches’ the geography of economic production 
to include various stages, actors, and processes, the lifecycle ‘stretches’ the temporality of a process 
or asset.  Both the value chain and lifecycle bring into focus climate-sensitive issues that could 
require management in order for a firm to be resilient to future climate change and continue to meet 
its regulator responsibilities. This can have tangible implications for how – or whether - climate 
adaptation is effectively addressed and demand for climate services.   

 

At one extreme, legal services are typified by short, integrated value chains.  Although some legal 
processes have been outsourced and new technology introduced during the past decade, provision 
of legal advice remains highly ‘personalised’. This results in strong accountability for services 
provided by individual lawyers.  On the one hand, lawyers’ strong professional accountability 
incentivises them to provide up-to-the-minute and accurate advice, but on the other hand an aversion 
to advising beyond the letter of the law can mean that lawyers rarely raise climate change as an 
issue.   

 

In contrast, the real estate, mining, and critical energy 
infrastructure sectors are characterised by long, complex value 
chains, with a range of professionals, firms, and other bodies 
involved at various stages.  The absence of clear legislation or 
accountability for managing climate-related risk means that it is 
often assumed to be another’s legal or economic responsibility.  
In this way, lack of accountability means that even when there are 
clear material climate risks to people or property, they can be left 
unclaimed by the relevant actors, resulting that the risk is left 
unmanaged.  This raises liabilities not only for the asset owner and underwriter, but for wider society 
too.  

 

Mining operations are distinguished by their complexity, longevity, environmental impact, and oft-
political sensitivity.  Often located in remote regions, mining firms not only depend on but often 
directly operate infrastructures such as railways and roads that, if interrupted, can threaten 
operations.  In addition, where mining licenses are approved on the basis of certain post-closure 
plans or commitments to the local community, these can be endangered by the effects of climate 
change, exposing mines and their underwriters to substantial losses should they fail to adapt. 

“To the degree climate services 
are demanded, the uptake is 
troubled by the many involved 
parties. Climate adaptation is the 
problem of all, and hence, the 
problem of none.”  

Kristensen et al., 2018 
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Being dependent on physical climatic conditions for its viability, sectors such as mining and 
agriculture have obvious climate dependencies.  This is not the case for the legal services sector.  
In this case, various areas of legal practice may be ‘exposed’, in so far as advice provided to clients 
could fail to account for the climate-related liabilities that a client may face now, or in future.  As legal 
services clients across sectors increasingly turn to legal professionals for advice on climate-related 
liability, lawyers will be increasingly required to know about the implications of climate change for 
their area of law. 

5.2 Drivers and constraints on market development 

Across all studies there is low awareness of climate 
services.  Many stakeholders are familiar with – and 
occasionally use – weather services, though their 
distinction from climate services is neither typically 
understood nor considered important.  This is an 
essential issue to address, but as has been noted by 
others, it can be more common for organisations to 
act before they become ‘aware’, understanding the 
nature of a challenge only after being driven to act by 
experience or legal duty: “The evidence is that people 
move from action to awareness, but rarely the other 
way” (Ballard et al., 2005).  This hypothesis is borne-
out by several MARCO case studies: the real estate, tourism, and critical energy infrastructure 
studies all cite experience of extreme events as having been key to sparking sector action. Equally, 
the legal profession typically delimits the scope of advice, focusing on strict legal duties and near-
/medium-term liability.   

 

An absence of experience of climate-related risks and an absence of legal duty to manage climate-
risks can create a self-reinforcing dynamic where longer-term risks remain unexamined, increasing 
the likelihood of potential risks unaddressed and opportunities unexploited.  Unless there are urgent 
legal implications for a client in respect of climate change, or the client specifically asks for advice 
on the issue, clients are unlikely to learn of the implications of climate risk for their organisation.  
Importantly both exposure to physical risk and legal liabilities relate to the self-interest of 
clients in business continuity, financial resilience, and legal compliance.   

 

The unevenly felt and diminishing impact, with time, of the experience of extreme events means that 
experience alone is insufficient for driving systematic resilience building.  Organisations that do not 
adapt can not only remain exposed to climate risk themselves, but potentially contribute to 
cumulative levels of climate vulnerability of wider regions and/or supply chains.  Further, 
uncoordinated resilience can place organisations that do invest in climate adaptation at an (short-
term) economic disadvantage.   

 

Legal advisers occupy a strategic position in driving climate adaptation:  they advise on legal duties, 
act as ‘trusted advisors, and participate in organisations’ strategic decision making.  Owing either to 
an aversion to obtaining risk-related advice from multiple sources, or lack of resources, users often 
rely on legal advisers for high-level guidance.  With new laws on the horizon - and application of 
existing laws in new ways - the legal obligations and risks in respect of climate change are rapidly 
evolving across all areas of legal practice.  The legal profession will be duty-bound to update their 
advice to ensure that clients kept abreast of evolving climate-related liabilities. 

 

Drivers of climate services use 

1. Regulatory compliance 
2. Client demand 
3. Experience of climate-related loss 

& damage 
4. Market opportunities 
5. Client demand 
6. Special interest  
7. Improved efficiency/profitability 
8. Security  
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There is increasing recognition that adapting to climate 
change can help to advance organisations’ existing 
strategic ambitions.  Business models that assume a 
stationary climate can be put at risk by climate change can 
be safeguarded by  identifying and managing climate-
related vulnerabilities faced by the organisation and wider 
supply chain.   For instance, firms could reduce the risk of business interruption and reduce 
operational expenditure by recycling wastewater.  Indeed, investors have experienced increased 
returns by reallocating capital to low-carbon and climate-resilient assets.17   

 

Climate adaptation may take the form of discrete intervention led by disciplinary specialists or it may 
be ‘mainstreamed’, or when ‘incremental change turns into systemic practice’ (GCECA, 2018).  As 
alluded to by recent debates, neither the notion of adaptation ‘mainstreaming’ nor its inherent 
desirability, are self-evident.18  Strategies concerning how (best) to adapt to climate change take-on 
sector, region, and organisation specific hues, inflected by varying capacities, needs, and risk 
appetites.  Rather than climate risk being rendered subsumed by existing process, it can be more 
effective to develop explicit climate adaptation programmes with the assistance of external expertise 
– that give the issue due prominence.    

 

A key constraint on development of the climate services market is the under-development of 
adaptation-related regulatory frameworks.  Whether considering the construction sector in Denmark 
or the Austrian tourism sector, there is a deficit in strategic, outcome-oriented responses to climate 
change adaptation and an lack of capacity building and financial provisioning.   

 

An additional constraint can be a misapprehension on the part of prospective users that building 
resilience to climate change, and reducing emissions, could work at cross-purposes with broader 
strategies. This can, in part, be borne of a disposition that sees climate change as exclusively posing 
a risk.  An exception to this is the German critical energy infrastructure sector, that positively evaluate 
the impacts of climate change given its relatively high adaptive capacity and relatively low perceived 
risks.  The opportunities for the renewables sector are considered to be especially high, owing partly 
to Germany’s energy transition policy. As a result, they remain disinclined to procure climate 
information that assists them identify and manage climate risk or exploit new opportunities.  Climate 
services exist to meet these needs, however there remains low-awareness that they exist; less the 
benefits of using them.  

 

In January 2018, the European Commission’s High-Level Expert Group on Sustainable Finance 
(HEGSF) published its recommendations as to how the Commission should develop its sustainable 
finance strategy.  Reflecting the essence of the Taskforce on Climate-related Financial Disclosures 
(TCFD) principles, the HEGSF sees as imperative the need to build long-termism in the financial 
sector, specifically recommending “upgrad[ing] Europe’s disclosure rules to make climate 
change risks and opportunities fully transparent.”19  Following France’s Law 173, the EU 
Pensions Directive (IORPII) and TCFD, and the HEGSF’s recommendations (if implemented) would 
set new standards for how the European financial services sector manages climate-related risks.  
This would create considerable new demand for climate services that furnish banks’ demands of 
disclosure, incentivise climate resilience, as well as help investors to direct investments into firms 
and assets adapted to climate-related risks. 

                                                 
17https://www.bloomberg.com/news/articles/2017-08-04/the-church-of-england-takes-on-climate-change-and-generates-
a-17-percent-return [Accessed: 14.07.2017] 
18 https://www.gceca.org/resources/default.aspx [Accessed: 15.03.2018]. 
19 Recommendation 3, ‘Upgrade disclosure rules to make sustainability risks fully transparent, starting with climate 
change.’ See: https://ec.europa.eu/info/publications/180131-sustainable-finance-report_en [Accessed: 06.02.2018] 

“The cost of any climate service is not 
seen as great a constraint as the 
difficulty of finding the right services 
one would pay for” Lamich et al., 2018 
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Whilst quality assurance is universally demanded by demand side actors, the heterogeneous nature 
of climate services means that there cannot be a one-size-fits-all approach.  Whilst a standard (e.g. 
ISO) or accreditation regime may be appropriate for certain analytics ‘products’ (e.g. climate data 
and post-processed data), a professional charter may be more appropriate for those that provide 
climate-related advice.  Existing professional charters (e.g. engineer charterships) could be reviewed 
to reflect changing professional expectations around resilience to climate change. 

 

A final constraint noted relates to sectors who commonly use weather data. Owing to their frequent 
conflation with weather services, often provided free-of-charge by legacy meteorological 
organisations, there can be an expectation that climate services should not be commercial.  At the 
same time, the high esteem in which meteorological organisations are held, providing what are 
perceived to be harmonised, high-quality, and credible data, can deter users from seeking 
alternatives. 

5.3 Framework Conditions 

A distinctive contribution of the MARCO case studies is to 
thoroughly examine sectorally- and regionally- particular 
‘framework conditions’ – the vulnerabilities, resources, 
awareness, and policies – that influence the type and volume of 
climate services demand.  Case studies evaluate the following 
framework conditions: sector governance and strategies; 
governance and strategies (local, national, EU); technology; collaboration (with climate services 
suppliers); finance; research and knowledge; norms.  Recognising the regional and sectoral 
variability of climate risks and impacts, capacity, regulatory frameworks, understanding framework 
conditions are essential factors in driving resilience and uptake of climate services.  In general, case 
studies highlight that current framework conditions are inadequate in supporting climate 
adaptation and the uptake of climate services.  

 

In most sectors, users tend to have a ‘reactive’ attitude to (short-term) risks and harbour ‘proximity 
bias’; a tendency to address climate risk from the vantage point of historical experience rather than 
the projections of future change.  They exhibit a focus on (and awareness of) acute, episodic risk 
rather than the chronic and long-term.  Among the many demands competing for decision makers’ 
attention, climate risk has been considered an additional, separate, or horizon risk, rather than an 
exacerbating factor of existing current risks now.  As the German critical energy infrastructure sector 
suggests, stakeholders appear to have not yet grasped the full spectrum of future likely risks, with 
the net result that climate-related risks may be left ‘unforeseen’.  Raising awareness of risks – using 
sector-specific metrics and language – is an essential factor in spurring action to build climate 
resilience. 

 

As well as risks, organisations typically lack 
awareness of the opportunities; sector 
associations and regulators provide poor 
leadership and support; and plans or laws in 
respect of climate resilience are absent, 
inadequate, or poorly unimplemented.  
Further, financial assistance to support low-
capacity firms and regions build resilience to 
climate change is largely absent. 

 

‘Stakeholders…[seem to] have a 
better understanding of the 
current climate related risks than 
those ahead’ Lamich et al., 2018 

‘Forest management and wine-growing decisions 
involve long term horizons.  In particular, decisions 
made at plantation time have consequences over 
decades, even a century.  A subsequent increase in 
the occurrence of extreme climate events imposes 
new challenges to forest managers and wine 
growers, making their decisions highly climate-
sensitive’  Caurla et al., 2018 
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Legislative change, voluntary disclosure, due diligence, evolving understandings of directors’ duties, 
and insurance are bringing forward the ‘horizon’ regarding action on climate risks and opportunities, 
however.  This means that whereas organisations with long-term stakes in assets or industries have 
tended to take the lead in adaptation to date, this will increasing become mainstream. A notable 
exception to this view is the German critical energy infrastructure study.  In this case, recent 
regulatory changes are viewed to have significantly strengthened the outlook for the growth of 
climate services uptake in the period to 2020.  In the case of the mining sector, where procurement 
of climate services is driven by a requirement to meet statutory requirements and by firms 
establishing leadership in climate risk management. But climate change affects the supply and 
demand side of each respective sector.  Whilst temperature is a continual operational consideration 
for electricity producers, a long-term reduction in the number of heating degree days could affect 
how utilities direct their investments. 

 

Stakeholders across sectors rarely distinguish between weather and climate services. The following 
quotation is typical of several case studies: “The use of climate services is still very limited.  This 
applies also to the actual knowledge of the differences between weather and climate services, and 
the resulting awareness of the possible benefits the latter could provide.  There is a need to raise 
awareness of the potential benefits of using climate services” (Lamich and Cortekar, 2018).   
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6 Met and Unmet Needs 

Figure 25 (right) summarises case studies’ 
evaluations of the ‘gap’ between met and unmet 
climate service needs.  No case study reports that 
their sector is well catered-to by climate services, 
with all sectors reporting significant unmet climate 
service needs.  The legal services study reports the 
largest gap between met and unmet needs. 

 

For example, the viability of some low-elevation ski 
resorts is likely become more marginal in future.  
Such businesses could be faced with varied, often 
competing adaptation options in order to be long-
term viable: a resort may move ski infrastructure to 
higher elevations in order to remain a long-term 
winter tourism business, invest in catering to the 
summer tourism market or mal-adapt through 
increasing use of snow making equipment.  
Services that provide clear advice to decision 
makers about future snow, precipitation, and temperature adjusted to the particularities of regions, 
elevations, and slope aspect will be indispensable toward guiding planners and resort operators, as 
well as assuring investors and underwriters. 

 

A fuller summary of climate service needs by sector can be found overleaf.  The table sets-out key 
sector activities that may raise climate-related questions, and as well as specific climate service 
demands articulated by each sector. 

 

 

 

 

 

 

 

 

 

Figure 25 To what extent do climate services meet 
the needs of sector users?  Sectors coloured ‘red’ 
indicates poor climate service provision whilst 
sectors coloured green means needs are well 
addressed. 

“The main information required for adaptation of the water sector is 
information relevant to extreme weather events and the frequency of rain and 
droughts.  Therefore, a better knowledge of extremes could be useful for the 
advancement of the sector”  

Kielmanowicz, 2018 
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7 Potential Market Growth – 2030 

The climate services market is in a state of flux.  Evolving legal frameworks and precedents, growing 
awareness of climate-related risks and opportunities, and increasing financial resources for 
adaptation are expected to precipitate growing demand for climate services.  In this period of 
adjustment, it will be imperative to closely monitor how regions and sectors respond to the resilience 
challenge and tracking evolving frameworks conditions, service needs, and procurement trends. 
Past purchasing trends are an unreliable guide to future growth, whilst case studies indicate that 
commercial suppliers able to provide credible, affordable climate services that meet end users’ 
specific needs are likely see the greatest growth potential.  It is essential to recognise that future 
demand for climate services will reflect sectorally and regionally  specific: production values, social 
profiles, vulnerabilities, legal obligations, risk appetites, perceived opportunities, experience of loss 
and damage, and awareness of climate-related risks.    

 

Providing regulatory certainty to both the demand and 
supply sides of the climate services market as to the future 
climate-related regulation will likely be as important to 
unlocking growth as providers working with users to develop 
services more pertinent to their needs.  The scope and scale 
of regulatory change will inevitably bear upon the type and 
volume of climate services that will be required.  The 
increasing granularity of asset-level climate risk data – for 
example, collected by land registries during asset transactions – could provide actuaries and 
investors with additional resources by which to make decisions about underwriting and investment, 
and enable new kinds of climate services.  In undertaking their study of the vine/wine and forestry 
sectors, INRA has developed an econometric model for estimating the potential economic value of 
using climate services.  They show that the value of using a climate service is dependent on the 
nature of the agricultural activity and the type of climate threat.  Farms stand to benefit from 
information advising on future extremes, as well as advice on optimal forest rotation lengths, species 
selection, and harvest periods. Indicating  

 

Figure 26 (below) presents key data related to sectoral procurement of climate services at the 
respective regional levels of each case study sector, as well as at the level of the EU28.  The table 
presents, in addition, the regional ranking of each sector’s climate services procurement value.  This 
shows that two sectors rank first in their region: the Danish renewable energy sector and the German 
built environment sector.  The table also includes case studies’ evaluation of the accuracy of 
quantitative market data (scaled red to green, where red is ‘inaccurate’, orange is ‘moderately 
inaccurate’ and green is ‘accurate’).  The Austrian hospitality sector is the only sector to have been 
rated ‘inaccurate’, whilst all other sectors are equally ‘accurate’ and ‘moderately inaccurate’.  The 
final column shows each study’s projection of future growth potential (2030) scaled 1 to 5.  The legal 
services sector is scores lowest (2), whilst the ‘agriculture’, ‘forestry and timber’, and ‘built 
environment’ (Germany) sectors score highest (5).      

 

 

 

 

 

 

 

 

“The current use of climate service information is, however, limited.  Stakeholders 
typically only use forecasts of renewable energy potential based on forecasts from 
historical data.  Price forecasts based on historical data and not considering 
important forward-looking information will have substantial pricing errors 
leading to high financial risks”  

Bay et al., 2018 

“The value of CS is highly dependent on 
the type of climate threat: information 
on storm occurrence has a much 
higher value (€0-2000 per hectare) 
than information on drought 
occurrence (less than €10 per hectare) 
for instance ” Caurla et al., 2018 
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Climate data is not commonly demanded in and of itself by end users.  The greater demand is for 
climate services ‘tasked’ to sectoral activities and needs.  However, given that climate data are often 
essential inputs into the climate services supply chain, the evolution of the ‘downstream’ climate 
services sector could catalyse demand for climate data.  As has been noted by others (Capela 
Lourenço et al., 2017), the uptake of climate data will become increasingly demand-led, and this 
demand will be contingent on the development of climate services that gel with sector needs.  Uptake 
of the latter will likely encourage an increase in demand for the former.  Moreover, as users across 
sectors become more familiar with the climate services sector, mutual-learning between users and 
suppliers will improve the ways user needs are addressed, increasing up-take.    

 

Whether increased use of climate data implies increased profitability of the climate data sector is 
less certain: several end users that do use climate data assert that publicly-funded data should be 
free.  In part, this is due to many stakeholders associating climate data with public weather data 
(often free), or their low financial capacity.  Above all, however, open-access is deemed to alleviate 
the risks that information asymmetries can create when deciding how to respond to climate change: 
concerns about over adapting can make firms wary about committing to action that may put 
themselves at a competitive disadvantage. 

 

Figure 26 Climate services 'dashboard' indicating value (EURM (million €), rank, and growth rate of climate 

services in each sector/region. The table also shows case studies' evaluation of the accuracy of climate services 
market data (penultimate column) and potential for market growth. Final column: 1= very low and 5 = very high. 
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In the short-term, there is growing demand for advice and information that assists users build the 
adapt assets to climate-related risks, whether large physical assets (e.g. mine infrastructure) or 
financial assets (e.g. pensions).  In the long-term, there is scope for development of new, integrated  
services that manage a spectrum of weather- and climate-related risks.  These could span climate 
risk mitigation systems for agriculture (e.g. crop selection, moisture management, and frost 
management services) to climate risk transfer products by the insurance sector.2021  

 

At present, the greatest volume and clearest expression of climate services demand is for the 
translation of climate-related information into sector-specific knowledge, formats, and language.  The 
renewable energy and critical energy infrastructure studies highlight a need for improved seasonal 
and decadal projections for strategic and operational planning, as well as trading. In other cases, 
accessible and relevant climate information can be more valued than marginal improvements in 
resolution.  For instance, in the case of legal services, it was noted by several stakeholders that 
whilst resolution can be an essential factor in some cases, in many others it is more important to 
more precisely draw-out areas of scientific certainty as well as more strongly relating scientific 
information to legal theories of causation. 

 

At the same time, however, adjusting to a low-carbon economy and adapting to climate change 
involves a social transition likely to generate new voluntary and mandatory compliance regimes as 
well as new disputes.  The legal services sectors stands to benefit from both. As the number of 
climate-related laws increases and demand for climate advice and advocacy grows, legal services 
will increasingly require climate-related evidence tied to each area of legal practice (e.g. 
infrastructure or planning).  In so far as they supply advice and advocacy to clients on (legal) risks 
connected with climate change, legal services could themselves be considered to offer a type of 
climate service. 

 

The agriculture and tourism cases reveal that stakeholders often view climate services as being akin 
to weather services, historically provided by public meteorological offices, and which they typically 
access free of charge. As such, for some users a key obstacle to the development of the commercial 
climate services market is that climate services are commercial at all. This can be partly attributed 
to partial understandings of what climate services are: a lack of understanding about how climate 
services differ from weather services, of the range of climate services that are available, and the 
value that they could create, translates into depressing willingness to pay.  As such, the latent 
commercial market for climate service may be greater than may be indicated by user testimonies, 
but this hinges on considerable awareness-raising of the availability and benefits of climate services.  
And whereas meteorological offices may provide certain types of climate services, free or 
commercial, they are unlikely to be able to furnish the full range of future demand.  In this context, 
the future climate services market is likely to evolve significantly from its present dominance by public 
sector organisations.   

 

Whilst market growth is expected to continue to be strong during the next decade, there are at least 
two reasons to be cautious as to the potential growth in demand for certain climate services.  First, 
several stakeholders firmly held that publicly-funded environmental data – including post-processed 
climate projections – should be open access and free of charge.  A key reason for this is that the net 
costs of failure to adapt to climate change vastly exceed financial benefits that public agencies may 

                                                 
20 https://www.insuresilience.org/ [Accessed: 14.03.2018] 
21https://www.reinsurancene.ws/re-insurers-almost-obliged-develop-covers-better-meet-clients-needs-
jeworrek-munich-re/ [Accessed: 20.04.2018] 
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accrue through placing financial barriers on access to data.22  Further, open access would remove 
risks associated with information asymmetries.  This can deter stakeholders from adapting to climate 
change on grounds of perceived economic disadvantage or fear of ‘losing-out’ to competitors that 
have access to more accurate (or ‘optimistic’) raw data.     Second, the extent to which a.) climate 
services become integrated into existing service offers, and b.) the extent to which climate change 
expertise is developed ‘in-house’ by end users. 

 

Several areas of uncertainty remain: 

 

1) The extent to which climate services are ‘bundled’ or/and mainstreamed into existing 
professional advice and data provision (e.g. by the ‘Big Four’ accountancy firms and sector-
specific consultancies and by technology firms).  Are such services able to be tracked? 

2) The extent to which users procure from familiar organisations instead of (relatively) unknown 
specialists to meet their climate service needs; 

3) The extent to which updated design standards and ‘rules of thumb’ etc. displace demand for 
climate services; 

4) The extent to which organisations develop in-house climate risk capacity. The infrequent 
nature of climate services used to date (observed by kMatrix) suggests that it will likely be 
more economical for organisations to procure climate services externally rather than develop 
high-level capacity in-house; 

5) The extent to which organisations with shared demands for climate-related information 
jointly-procure climate services;  

6) The locus of ownership and responsibility for managing and reporting on climate-related risk 
(e.g. asset owners or/and asset managers); 

7) Shifting definitions of the ‘climate services market’.  Could climate-related legal advice 
constitute a type of climate service in future? 

 

                                                 
22 $80 million annual expenditure on the Landsat programme, the provides freely accessible data, has been estimated to 
generate some $2 billion of economic benefit.  See: https://www.nature.com/articles/d41586-018-04874-y [Accessed: 
24.04.2018] 
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The nature of future climate 
services demand could also 
broaden further.   The 
integration of climate services 
into existing consultancy, 
combined with conservative 
procurement habits on the part 
of purchasers, could constrain 
space for new entrants.  At the 
same time, ‘packaged’ climate 
services, such as agri-
management systems that 
integrate climate information, 
could be increasingly 
demanded.  This could 
involve, as proposed by one 
stakeholder, agricultural 
services providing and 
operating frost management 
systems or advise on species 
mixes resilient to likely future 
climate change and 
associated impacts (e.g. 
pests).   

 

Figure 27 (above) shows a schematic of current and future potential demand for climate services.  
Demand steadily increases through 2020, before accelerating throughout the next decade. To close 
the gap between ‘met’ (i.e. effective value of climate services) and ‘unmet’ climate services demand, 
the relevance of climate services needs to increase at a faster rate than demand.  Whilst voluntary 
and mandatory frameworks (and awareness) are key enablers of climate resilience and market 
growth, building climate service quality and relevance gives demand side actors the confidence to 
procure services as well as assure lawmakers that services are up to the task of helping society 
meet tougher climate adaptation protocols.  As shown by Figure 28 below, a stepwise approach to 
addressing climate adaptation means implementing:  

 

a)  A clear and comprehensive legal framework;  

b)  Spatial/sectoral plans and protocols that activate the framework in a coordinated fashion 
and identifying opportunities; 

c)  Resilience at the organisational level with regard to spatial/sectoral plans.   

 

Whilst climate services will be required at each stage of this process, long-term demand is expected 
to increase in the area of compliance. 

 

 

 

 

 

 

 

Figure 27 Unleashing the climate services market means more than 
strategies and harmonised frameworks.  It means climate services 
suppliers working closely with the demand side of the market to reduce the 
‘relevance deficit’ and better responding to the full spectrum of needs as 
defined by end users. 
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7.1 Key Performance Indicators  

A common obstacle faced by case studies is 
the absence of empirical data concerning 
update of climate services.  In most cases, 
research undertaken within the MARCO 
framework has been the first climate services 
market study that has been undertaken 
globally.  So, whilst case studies are valuable 
- and ground-breaking studies on their own - 
they highlight the current limitations in current 
knowledge about climate services use and 
demand. 

 

These gaps are not irremediable.  Figure 29 
(right) presents example indicators that may 
be used to track the evolution of the climate 
services market in future.  First, ‘Market 
Indicators’, including continued development 
of climate services market data and national 
statistics, could enable providers to easily 
track market trends and allocate marketing 
efforts to specific regions and sectors. 
Second, ‘Framework Indicators’, including 
ratings of climate-related regulatory 
frameworks or sector-level awareness and 
action, could enable regulators and policy 
makers to identify and address weaknesses in standards or rules.  Third, ‘Outcome Indicators’, 
including measures of the number / value of assets analysed for their climate resilience, could inform 
suppliers (and others such as insurers) about the saturation level of climate services use in each 
sector and region, and value (in economic or lives) safeguarded by their use.   

Figure 28 Case studies agree that there is considerable potential for the climate services market to 

grow.  Most of this growth will be at the level of individual organisations and firms, partly in 
response to sector-level climate change strategies and national climate-related legal frameworks 

Figure 29 Potential climate services market indicators 
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Climate services market data remain as nascent as the climate services market.  Improving 
knowledge of the market is an ongoing task that requires the concerted increase in data collection, 
pooling, and analysis.  Investing in this information is not an end in itself but a down-payment on 
future market growth. 

 

8 Recommendations 

Adapting society to the impacts of climate change and improving uptake of climate services are 
mutually-reinforcing tasks.  Neither is straightforward, given the highly specific nature of building 
climate resilience, with both require a multi-pronged approach.  As other have noted, where climate 
adaptation falls outside existing decision-making processes and responsibilities, a strategic 
approach is needed to bring new factors into the field of decision making (Ballard et al., 2005).  
During early phases of change, such reform can require an ‘external catalyst’ by organisations that 
possess agency and are able to give agency to others.  At a regional level, these organisations can 
include municipal governments, whilst sector-level organisations may include regulators, insurers, 
trade bodies or investors.  Other stimuli may include legislation, fiscal policy, tax, and standards.  
‘Linking-pin’ organisations are instrumental toward stimulating and coordinating actions, whilst sector 
‘champions’ can be instrumental in helping to educate peers, build awareness and inspire action.  

 

Each study issues recommendations that focus on increasing climate action and the relevance of 
climate services, reflecting sector- and region- specific norms, vulnerabilities, and legal 
arrangements.  There are, nevertheless, at least two recurring challenges that studies’ 
recommendations address: a.) climate services are poorly understood by ‘end users’ and are 
scarcely visible, and b.) users are unsure how they would set about procuring climate services that 
are pertinent to their needs. 

 

Adapting to climate change is a general goal that is only achievable through the art of the 
particular; specific vulnerabilities demand specific levels and types of response.  There are, 
however, three key recommendations:   

 

• strengthen and harmonise climate resilience legal frameworks;  

• mandate organisational ownership and responsibility for managing climate risk; 

• raise awareness of sectoral / regional climate-related risks and opportunities. 

 

A full set of recommendations follow below. 
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RECOMMENDATIONS FOR CLIMATE SERVICES PROVIDERS 

• Develop climate services that address the capacities, language, performance indicators, 
and risk management systems of end users. Include clear and succinct statements usable 
by decision makers. 

• Practice transparency in use of climate-related data and in assumptions.  Highlight areas of 
certainty in climate data, explain areas of uncertainty, and account for their implications.  

• Bridge the ‘translation gap’ between climate science and applied use to be pertinent to 
specific users in different sectors and regions.  Improve product design and marketing as 
well as the communication of climate science. 

• Ensure publicly-funded EU environmental data are readily accessible to climate services 
providers.  

• Ensure climate data conform with INSPIRE and SEIS principles and develop a quality 
assurance regime for climate data (e.g. ISO standard) and/or a professional charterships for 
climate services. 

• Communicate the benefits and cost-effectiveness of using climate services to key user 
groups. 

• Develop climate services that highlight the opportunities not just the risks. 

• Establish an industry body to represent the climate services sector, and which enhances 
the visibility of climate services, brings coherence to their activities, provide guidance and 
support to the market, and help reduce transaction costs. 

• Cooperate with users across sectors to build trust, understanding visibility and credibility.   

• Improve integrated assessment models, including socio-economic and financial impacts. 

• Improve mitigation-adaptation metrics and models (e.g. social cost of carbon). 

• Improve decadal climate impact models that provide greater certainty concerning medium-
term impacts. 

• Improve high spatial resolution attribution and impact evidence (e.g. climate forensics). 

• Improve projections of future demand for products and services based on various climate 
change scenarios. 

• Develop an intuitive climate services marketplace that enables users to easy access 
providers capable of meeting their requirements. 

• Contextualise climate services: the Paris Agreement, climate laws, and voluntary disclosure 
regimes are shifting legal duties and investor expectations. 

• Advance ‘adaptation equity’ through developing climate services address the vulnerabilities 
and needs of the cross-section of society. 

• Reduce financial (and other) barriers to enable climate services start-ups to maximise 
opportunities, such as by assisting climate service SMEs gain necessary accreditation. 
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RECOMMENDATIONS FOR POLICY MAKERS 

• Public authorities at various scales and sectors should provide long-term political and 
legislative certainty to create the conditions for adaptation mainstreaming.  

• Develop ambitious and comprehensive framework law that sets common but differentiated 
responsibilities – at sectoral and regional levels - for adapting to climate change. 
International regulations and laws, such as the Climate and Energy Governance Regulation 
and Integrated Coastal Zone Management (ICZM) Protocol of the Barcelona Convention, 
could help underpin a harmonised approach for the management of climate-related risks. 

• Ensure high-level ownership of - and responsibility for - management of climate-related risk 
within all organisations and consortia, and throughout projects and lifecycles. 

• Mainstream adaptation at the level of sectors and regions by, inter alia, amending 
professional codes, writing position papers, guidelines, and updating charterships and 
accreditations. Establish sectoral / regional working groups to coordinate and spur 
adaptation action across value chains and geographies.  

• Ensure climate change is routinely incorporated into risk pricing and risk mitigation advice, 
contractual risk allocation, lending criteria, and investor decision making. 

• Regulators should periodically review sector regulations and enforcement in light of climate-
related risks. 

• Sector-centred capacity building – from undergraduate curricula to continuous professional 
development – concerning climate-related opportunities and risks.    

• Mainstream climate resilience into all public sector strategies and procurement.  

• Reduce the risk of investing in climate resilience by harmonising standards and adaptation 
metrics (where possible) and assuring climate services quality. 

• Use existing sector networks and structures – including regulators and sector associations 
at multiple scales - to build capacity in climate-related risk, disseminate information, update 
professional standards, and organise sector climate action. 

• Bring forward the time horizon for action on climate-related risk.  

• Innovate climate finance to scale climate action: insurance, adaptation funds, adaptation 
mainstreaming, retail investment products, and bonds could help crowd-in public and private 
capital into resilience and deter non-resilient investments. 

• Organisations such as trade(s) unions and trade bodies could work cooperatively at firm and 
sector levels to ensure that climate risks are well understood and managed, and support 
members obtain the necessary skills to fulfil duties associated with climate resilience and 
ensure future employability.   

• Promote ‘adaptation equity’ by ensuring that the adaptation needs of the most vulnerable are 
understood and properly managed. 

• Ensure a level playing field for climate services providers (between SMEs and large 
multinationals) in procurement processes. 

• Ensure that directors, investors and trustees – and their professional advisors - understand 
the impacts that climate change can have on financial performance. 
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10 Appendices 

10.1 Climate change impacts in Europe 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 30 Key observed climate change impacts in Europe. Source: EEA, 2017 
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10.2 Value of climate services 2016/17 filtered by NACE (rev. 2) Code 
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10.3 Climatically sensitive dependencies 
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Scoring 
 
Red 
Highly dependent on Climatically Sensitive Infrastructure and Systems (CSIS) for majority of sector's 
core activities.  Short term disruption could cause an interruption in business continuity. 
Orange 
Moderate dependency on CSIS for majority of sector/activity's core activities.  Several aspects of the 
business's operations along the value chain are liable to be significantly interrupted. 
Green 
Low dependency on CSIS for the operation of sector's core activities; business continues to function 
during CSIS disruption. 
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