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D6.5 Foresight 2030: Long term forecast report 
and scenarios 

1 Introduction 

Our climate adaptation service forecast takes the starting point in the EU program on supporting 

climate action through the EU budget (EU, 2018; EU, 2017). It is in relation to the suggested EU 

budget for 2021-2027 proposed to build on the positive experience from the previous budget period, 

and to integrate and mainstream climate action into the whole EU budget. This also implies that 

climate services are a key component in all budget activities. Beyond the EU budgeted activities, 

climate actions are also implemented as part of sectoral policies including the energy sector, 

transportation, industrial policies, etc. 

We have focused the climate service forecast on case study areas, which are considered particularly 

vulnerable to climate change, and were large activities and policy frameworks are in place or under 

way. The forecasts included cover the energy sector, finance and investments, and cities. 

Based on the methodological forecasting approach introduced in Deliverable 6.2 Forecasting 

Methodologies, we are for the case study areas including: 

 Characterization of main sectoral climate vulnerabilities. 

 Review of central forecast of sectoral activities including reference case and alternative 

policy cases. 

 Assessment of sectoral development trends and establishment of comprehensive 

development trends across scenarios and policies. 

 Conclusions on climate adaptation service market forecast for the sector. 

The case studies are particularly focusing on climate services in Europe, but broader global 

development trends are also addressed.       

Based on the MARCO case studies included in WP4 and WP5, it can be concluded that climate 

adaptation services are not very extensively applied in Europe. Some sectors and geographical 

areas are relatively well covered (see D 5.1), but others are not yet dealing with climate risks, despite 

significant climate vulnerabilities according to the current and future vulnerability assessments (D 

4.1 and D 6.1). There is therefore a large scope for further development of climate adaptation 

services in Europe and globally. 

2 Cross-cutting conclusions 

The energy, finance and investment, and city case studies have identified a large potential demand 

for climate adaptation services in the following areas:    
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 Energy production and investments: 

o Europe: Large growth in energy production by renewable energy is expected, and 

this included new technologies like solar and wind energy, which requires smart 

management of the fluctuating energy production and climate service information. 

Similar investments in new power generation technologies will include large 

renewable energy capacity. 

o Globally: Emerging economies like India and China are expected to have a large 

growth in a broad portfolio of electricity production technologies including 

renewables, fossil fuels and nuclear. Other regions except the US and Europe will 

also experience growth in a broad technology portfolio, and this implies that climate 

adaptation services addressing both fluctuating renewable energy production and 

thermal energy will be very relevant for the large coming investments in the energy 

sector.  

 International finance will in the future to an increasing extent mainstream climate actions, 

and adaptation will here play an increasing role. It will here be critical to develop climate 

adaptation services, which can help to assess the benefits of climate adaptation. The 

reference scenario for climate finance shows that the development until 2030 will grow 

relative slowly and the World Bank Group and the EU will be the major contributors. Policy 

scenarios like e.g. the UNEP Adaptation Gap Estimate shows that in order to address the 

vulnerabilities in developing countries 2-3 times higher climate finance will be needed in 

2030 compared with the baseline (see section 4.3.2).   

 Cities are developing very fast in Europe and globally, and they possess large values in 

terms of buildings, infrastructure, historical/cultural values, ecosystems and people. City 

adaptation plans are under way, but in Europe as well as globally the coverage is limited, 

and the existing planning is still in initial stages in most cities. However, initiatives such as 

the Covenant of Mayors initiated by the EU are major drivers of city adaptation planning. 

Since end-2015 all new signatories have committed to prepare a risk and vulnerability 

assessment, which more than 1000 cities have now submitted. With the more than 7000 

European cities (and even more globally) already engaging in mitigation planning, there is a 

large potential for CS growth as more and more cities and towns are planning for adaption 

to climate change. 

Across the sectors, there are some common conclusions:  

 Green economy policies including city and energy sector plans are important drivers for 

climate actions and associated climate adaptation services. Renewables energy is 

expected to penetrate very fast in Europe, and the efficient management of these 

technologies requires detailed and context specific climate services. 
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 Climate adaptation services are more complex than the mitigation area. In the energy 

sectors as well as with finance and cities, mitigation has today penetrated further than 

adaptation. The development potential of climate service adaptation services are therefore 

relatively large compared with other climate service areas. 

 Large and increased international financial flows and investments are expected in the 

future, and climate change is increasingly mainstreamed into both public and private 

investments. Climate change adaptation is today a small share of the activities, but large 

MDBs as the World Bank group emphasize, that adaptation is supposed to have an 

increasing role in its new climate action finance plan. Climate adaptation services are more 

complex than the mitigation area. In the energy sectors as well as with finance and cities, 

mitigation has today penetrated further than adaptation. The development potential of 

climate service adaptation services are therefore relatively large compared with other 

climate service areas. 

 Policies are important to the implementation of climate actions, and the case study climate 

service adaptation forecasts illustrate how policy scenarios potentially could speed up the 

penetration of climate services. 

The case studies conclude that there are a very high potential for climate adaptation services 

including an untapped potential today as well as an increasing need in the future. Some of the areas, 

where large-scale deployment of climate adaptation services could be very beneficial are related to 

the energy sector, city development and adaptation plans, and in relation to international finance and 

investments. Climate adaptation services have currently a relatively limited application in some areas 

including Eastern Europe and non-OECD (see also WP4 for details on the extension of the current 

climate service market), countries, and the areas therefore represents is particularly important 

growth area. 

Finally, the case studies also shows, that climate adaptation services face several challenges 

compared with mitigation related services. Adaptation planning is complex, ongoing activities are on 

an early and initial scale, and this implies that climate risks could be overlooked, and valuable assets 

could be at stake. These challenges have hampered the penetration of climate adaptation services 

in Europe, but are probably even stronger barriers in other parts of the world. Policy frameworks and 

ongoing planning efforts in Europe could then promote a faster climate adaptation service process 

in Europe, which again could support the establishment of a European competitive global position 

within the area.  
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3 The energy sector 

Climate change mitigation policy targets will imply a large expansion of low carbon energy production 

supply. Through literature studies, we are in the following assessing the potential development 

trends in energy supply in Europe and globally based on the underlying assumptions that the 

efficiency of the energy system in the future will be increasingly influenced by climate change. 

Climate service information related to energy production and investments are therefore important. 

Climate services could also be important in relation to energy demand and efficiency measures, 

however this is not addressed in the climate service forecast for the energy sector in this section.  

The qualitative case studies of MARCO (WP4 and WP5) concluded that the extension of climate 

services within the energy sector today is very limited relatively to what could be beneficial. A study 

on the Nordic electricity market (MARCO,WP5) concluded that there is an undersupply of relevant 

services such as e.g. climate impacts on production volatility and on future energy consumptions 

trends. Similarly, a study on critical energy infrastructure in Germany concluded that climate risks 

are considered to be very low within the sector, industry behave reactively to climate risks, and there 

is a lack of relevant climate services available as for example related to short term forecasts 

(MARCO, WP5).  

Halsnæs and Drews, 2016 has assessed the climate vulnerabilty of different energy production 

technologies and highlights the following climate sensitivites of main technologies in relation to 

gradual climate change and to extreme events as shown in Table 1. 

Table 1. Overview of Climate Change Risks on Energy Production Technologies 

Conversion Technology 

 

Gradual Climate Change  Extreme Weather Events 

Thermal power plant Increasing temperature implies 
decreasing thermal efficiency and 
cooling efficiency 

 

Damage of plant from storms 

Lower efficiency of cooling 

 

Nuclear power plant Cooling water scarcity Damage of the plant caused by 
flooding or storm 

 

Wind power Less frequent icing 

 

Dust from precipitation 

 

Flooding at coastal sites 

 

Material damage with storms 

Solar energy Lower efficiency of photovoltaics 
with higher temperature 

 

Higher efficiency of solar thermal 
heating with higher temperatures 

Material damage with storms, hail 
and heavy precipitation 
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Hydro power Decreased potentials in some areas 
and increased potentials in other 

 

Damages on dams 

 

As shown in the Table 1, energy production is vulnerable both to gradual changes in climate and to 

the projected intensification of extreme weather events. The efficiency of existing and future plants 

can decrease with higher temperatures, cooling will be more difficult, and damages from storms and 

flooding can disrupt energy supply with large consequences for the economy and for disaster 

management in the case of extreme weather events. Alone due to the increased cooling demand 

20% of coal fired power plants in Europe are estimated to need added cooling capacity, and a 1oC 

temperature increase in Europe in the summer of 2040 could decrease the available electricity 

production capacity by up to 19% 

Climate services could help reducing the negative impacts on energy production. However, the 

qualitative conclusions from the WP5 energy related case studies highlighted that the current 

development and application is very limited in relation to electricity and climate vulnerabilities. Thus, 

there seems to be a strong case for the acceleration of climate services to address energy sector 

climate risks. 

3.1 Scope and approach of the Forecast 

In the following, we present a forecast of the expected development trends in future energy supply 

in Europe and globally. We are focusing on the electricity sector and compare baseline development 

trends with policy scenarios for low stabilization targets. 

Based on the literature review in relation to the European forecast presented in EC (EU, 2017 chapter 

2), we have selected a set of focal electricity supply scenarios from the EU energy Roadmap to 2050 

(EC, 2011). The chosen scenario study just one out of several European energy scenarios. However, 

the scenario can be considered as a central estimate for demonstrating how to forecast climate 

service. The aim of the policy scenarios is totally to eliminate all GHG emissions by 2050. 

The global scenarios used in the climate service forecast are based on IEA’s Energy Technology 

Perspectives 2017 (IEA, 2017). Three scenarios are included: The Reference Technology Scenario 

RTS, 2 degree scenario 2DS, Beyound 2 degree scenario B2DS. 

The applied forecasting approach is to calculate an index of increase in energy supply by the different 

technologies for a scenario period up to 2050. Assuming that climate services would increasingly be 

beneficial in relation to energy supply, the index values can be used as a basis for projecting trends 

in potential climate service market segments within the power sector. Climate services can be 

relevant in relation to energy production, markets and management strategies, and in relation to 

investments in new generation capacity as highlighted in the WP5 case study on renewable energy 

and the Nordic electricity market. According to this study, climate services covering a short to 
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medium time frame is particularly important in relation to electricity  production, while investments in 

new production capacity could rather benefit from climate services covering longer time frames. The 

energy scenarios included subsequently cover both these aspects. 

3.2 European Energy Scenarios 

We are addressing energy production and power generation capacities based on a reference 

scenario and a policy scenario from the EU energy roadmap to 2050, including: 

 The reference scenario: Current Policy Initiatives, which is updated with adopted policies by 

March 2010.  (1bis:Current trends) 

 High renewable energy penetration in power generation, mainly relying on domestic supply 

(HighRES). 
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3.2.1 Energy production scenario 

Figure 1 shows the energy production from 2000 til 2050 in energy supply options for the 1bisCurrent 

trends scenario followed by Figure 2 and Figure 3, which are showing the development trends over 

time for all supply options (Figure 3 including details on solar and wind energy production). 

 

As shown in Figure 1, renewable energy, biomass, and waste are expected to contribute with a very 

high share of the energy production in 2030 taking over from the present important fuels: solid fuels, 

oil, and gas. The differences in development trends of the fuels are illustrated in Figure 2 and Figure 

3. Large increases are expected for renewables, geothermal, waste and biomass. Within the 

renewable energy sources, especially wind and solar are increasing fast. 

 

Figure 2. Index growth of energy production industries, w/o wind and solar (year 2000=100). 1bis 
Current trends. 
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Figure 4, Figure 6, and Figure 5 similarly shows the development in supply sources from 2000 to 

2050 in the High RES Scenario. The supply options with increasing and decreasing shares of energy 

production are the same as for the 1bis Current Trend Scenario, but the differences between the 

changes in supply options are larger. The penetration of renewable energy is much larger, 

geothermal energy plays an increasing role, and solids are almost outphased in 2030. 
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3.2.2 Electricity Generation Capacity Scenarios 

Figure 7 shows the electricity generation capacity for the period 2000 til 2050  in the 1bisCurrent 

trends scenario followed by Figure 8, which is showing the development trends over time in the 

capacity of electricity production plants.  

 

The figures show that the capacity of renewable energy based electricity generation is increasing 

fast with solar energy having a very fast increase from low present level. Wind energy capacity is 

also increasing fast while the thermal energy production capacity is stable during the period. 

The High RES scenario, seen in Figure 10 and Figure 9, shows similar trends as the 1bis Current 

Trend scenario. Renewable energy capacity is increasing fast, and thermal capacity is in this case 

shrinking. Figure 10 shows the electricity generation capacity for the period 2000 til 2050  in the High 

RES scenario followed by Figure 9, which shows the trends of the generation capacity in index 

values.  
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The figures show that the capacity of renewable energy based electricity generation is increasing 

fast, and solar energy is here increasing very fast from a very low present level . Wind energy 

capacity is also increasing fast. The thermal energy production capacity is slightly decreasing in the 

period.  
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Figure 10.  Net electricity and steam generation capacity in MWe. High RES scenario 
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3.3 Global scenarios 

The IEA’s Energy Technology Perspectives 2017 (IEA, 2017) is used as the underlying energy 

forecast in our global scenarios for climate service development for the energy sector. The main 

focus is on electricity generation, and two scenarios are included, namely the Reference Technology 

Scenario RTS, and the 2 degree scenario 2DS. Finally, the geographical distribution of the electricity 

generation mix and share of sources considered based on the World Energy Outlook 2018 (IEA, 

2018). 

3.3.1 Electricity Production Scenario 

ETP’s global electricity forecast based on recent policy trends are shown in Figure 12, followed by 

Figure 11, and Figure 13 showing the development trends in the different power production sources. 
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The global RTS scenario as shown in Figure 12, Figure 11 and Figure 13 shows that fossil fuels like 

coal and gas have a very large share of the electricity production until 2060 including coal with CCS. 

Major increases are seen in coal with CCS and solar thermal electricity, STE after 2030, and in wind 

and solar power for the whole period. 

 The ETP forecast of the global electricity production in terms of the 2DS policy scenario is shown in 

Figure 15, Figure 14, and Figure 16. It can be seen that in order to achieve the two-degree 

stabilization scenario goal a very strong growth in coal and gas with CCS after 2030 is needed. Wind, 

solar energy, biofuels and waste based electricity production increases over the whole scenario 

period.
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3.3.2 Power Sector Investments 

Climate services could also be very important in relation to investments in power supply 

technologies, because with the long lifetime of the plants of up to 50 years, future climate risks could 

play an increasingly important role. 

Figure 17 shows the development in power sector investments needs over time, and it is clear that 

moving from the RTS to the 2DS scenario over time imply large increases in investment needs. 

Renewables contribute a vary large part of the investment needs, and the second largets area is 

electricity networks. 

 

There is a change in investment needs over time botn in the RTS and the 2DS scenarios. 

Investments in nuclear power and fossil fuels decrease after 2040, and the same tendency is seen 

in the 2DS, but just iniated as early as in 2030 (Figure 18 and Figure 19). 
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Figure 17. Global investment needs in the power sector.  IEA ETP 2017 
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3.3.3 Geographical distribution of electricity production. 

The scenarios included in the World Energy Outlook, 2018 by IEA (IEA, 2018) are providing a future 

geographical distribution of electricity production. Figure 20 shows the electricity generation under 

the New Policies Scenario, based around announced policies and targets. It becomes evident that China, 

India, and the United States are very dominant in the generation mix, and that fossil fuels will still 

play an important role up to 2040. 

Figure 20. Electricity generation mix and share (source: IEA WEO 2018 New Policies 
Scenario). 
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3.4 Cross Cutting Conclusions on the Climate Service Market Forecast  

As introduced on the approach of the climate service market forecast for the energy sector our 

approach is based on the basic assumption that, climate services could be beneficial in relation to 

the shorter-term management of energy production as well in relation to planning investments in new 

supply options. The qualitative studies on energy infrastructure and electricity markets included in 

MARCO WP5 concluded that climate market services are not widely used within the energy sector 

at present, and there could be a large potential future expansion of the services. 

We do not have information available about the current scale of climate services in the energy sector, 

but we have information about future potential development trends within energy supply and 

investments. Out of the very rich international literature on European and global energy scenarios, 

we have selected focal scenarios and based on these estimated index values of the development 

trends in supply options.  The index values can be used as a basic information on, where major 

increases and decreases in activity levels could happen and thereby, where climate services could 

address a growing demand. 

We are inspired by the qualitative conclusions in WP5 focusing on how energy production and 

related markets in a short term perspectives is expected to develop in the scenarios, and we are 

here considering the changes in supply structure, which could imply that climate services could 

support efficient management of the production. In parallel, we are focusing on the development in 

generation capacities and investment needs, since decision making here address a longer lifetime 

of the supply options, where climate services could imply coping with climate risks with an increasing 

importance in a longer period. 

Since the climate service demand will depend on the structure of the energy supply systems, we are 

comparing reference scenarios and policy scenarios in order to highlight how stabilization for low 

temperature targets like a 2 degree scenario could influence the energy supply structure and thereby 

the climate service demand.  

Table 2 shows the index energy activity values for the European scenarios assessed in section 2. 

The European scenarios included in Table 2 clearly demonstrate that there is a very large difference 

between the expected development trends in energy production as well as for the electricity 

generation capacity in the 1bis baseline case compared with the HighRES case. Renewables will 

increase with an index value of about 350 in the highest case for energy production and with about 

700-index value for electricity generation capacity, while solids and oil are expected to decrease 

Seen in the context of climate services, these conclusions point to a potential large increase in the 

demand from the renewable energy sector in Europe. 
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Table 2. Energy activity index values for Energy Roadmap for Europe 2050 

 

The global trends in electricity generation are shown in Table 3 based on the scenarios assess in 

section 2.     

 

Table 3. Electricity production index values for Global ETP scenarios, IEA 2017 

Index growth 2030: ETP Electricity generation 

(yr. 2015=100)  

 
RTS 2DS 

Oil 62 38 

Coal 107 48 

Coal with CCS 648 18082 

Natural gas 151 128 

Natural gas with CCS 

 

13446 

Nuclear 152 186 

Biofuels and waste 256 374 

Hydro 139 146 

Solar PV 739 926 

STE 1362 6634 

Wind 400 601 

Other 272 388 

 

 

EU 2050 Roadmap.    
Index growth in 2030 

Short term climate service 
for energy production 

Long term climate service 
for electricity generation 

capacity  

1bis 
baseline 

(yr. 2000=100) 

HighRES 
scenario 

(yr. 2000=100) 

1bis 
baseline 

(yr. 2000=100) 

HighRES 
scenario 

(yr. 2000=100) 

Total energy production 76 74 171 202 

Renewables 285 364 473 700 

Solids 51 33 63 55 

Oil 21 18 46 41 

Gas 37 35 198 175 
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As in the case of the European development trends just described, the scenarios based on IEA, ETP 

show renewable energy based electricity generation are expected to grow fast with wind and solar 

in a strong role. Coal and gas with CCS are also expected to penetrate fast. Compared with the 

European scenarios, fossil fuels with and without CCS are still playing an important role in electricity 

generation up to 2030. 

The development trends in the investment needs corresponding to the IEA scenarios are shown in 

Table 4. 

Table 4. Electricity Investment needs index values ETP 2017 

Index growth of ETP average annual investment 
needs in the power sector (yr. 2015=100) 

 

RTS 

2017-2030 

2DS 

2017-2030 

Coal without CCS 59 15 

Gas without CCS 108 88 

Nuclear 248 373 

Fossil CCS 100 100 

BECCS 

  

Renewables 106 152 

Electricity networks 120 104 

 

The investment trends in nuclear power are in the global context growing strongly, and renewable 

energy is a major area for future investments. The role of nuclear power and renewables are in the 

global context very dependent on policies as reflected in the 2-degree scenarios.  Seen in a regional 

perspective like shown in Figure 20, it is clear that large and fast growing economies like India and 

China totally will dominate the increase in electricity production, whereas The US and Europe expect 

small increases. Renewable energy sources are playing an increasing role in the electricity 

production. 

In terms of climate services, the global scenarios show that the energy supply technologies will be 

very dependent on policies. Conventional fossil fuels would still play a large role until 2030 in 

particularly in generation, while the investments strongly will depend on policy scenarios and CCS 

options.  

Table 5 and 6 finally provide an overview of potential growth areas for climate adaptation services 

in relation to energy supply for Europe, globally, and for large regions.  
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Table 5. Qualitative climate service forecast (yr. 2030) for energy supply (a green o implies high and 
increasing potential for climate services, red o implies decreasing demand for climate services, and 

yellow implies small future changes=. 

 

 

 

 

 

 

 

 

 

 

 

 

The expected growth areas are marked with green color, and it is clear from Table 5, that there is a 

remarkable difference between Europe and globally. All the supply technologies are expected to 

grow in both baseline cases and policy scenarios in the global scenarios except for nuclear power 

in the new policy scenarios. In Europe, however renewables are expected to grow in all cases and 

fossil fuels are expected to decrease.   

Turning to the regional overview provided in Table 6, renewables will increase in all regions, and this 

is the case for nuclear except in Europe, US and Africa. Fossil fuels are only expected to decrease 

in the EU and Japan. 

Table 6. Regional climate service forecast (yr. 2030), based on the new WEO New policy scenario 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Generation 
Baseline 

Generation 
Policy 

Investment 
Baseline 

Investment 
Policy 

New 
policy 

Scenario 

Global 

Renewables o oo o oo oo 

  Fossil oo o o o o 

  Nuclear oo oo ooo ooo o 

Europe 

Renewables oo ooo oo ooo oo 

  Fossil oo ooo ooo ooo oo 

  Nuclear oo oo o o o 

 

Regional - New policy scenario 

  Renewables Fossil Nuclear 

China oo o ooo 

US oo o o 

European 
Union 

oo oo o 

Japan o oo ooo 

India ooo oo ooo 

Middle East ooo o ooo 

Africa ooo o o 

SC America o o oo 

Southeast Asia ooo oo   
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Based on the assessment of the European and global energy scenarios the general conclusion is 

that there is a difference between which of the energy technologies, that in terms of production and 

investments will grow fastest in Europe and globally. The European market will both in the short and 

long term face a fast increase in renewable energy technologies, while fossil fuels will have 

decreasing role.  Contrary, Fossil fuels will still be important in emerging economics and the US in 

the short- as well as in the longer term, and the new investments in renewable energy versus fossil 

fuels will very much depend on climate policy scenarios and on the development and deployment of 

CCS. Gas will play an increasing role in the transition period, and the longer term of gas will very 

much depend on policy scenarios.  

In terms of market scale, very large expansions of new generation capacity can happen in India, 

China, US, and renewables will be a large part of this market growth.    
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4 Forecast of International Climate Finance 

International climate finance is currently a significant contributor to adaptation finance, and in this 

section we are considering future development trends in this finance based on the assumptions, that 

future climate service activities strongly depends on international adaptation finance. There are 

several international financial sources, which significantly contribute to climate finance including 

private investments and funds, Multilateral Development Banks, MDB’s, and public international 

finance. 

The Climate Convention has a standing committee on finance that is regularly assessing the climate 

finance flows. The recent report has assessed the international public climate finance as shown in 

Table 7(UNFCCC, 2018).   

 

As seen in Table 7 the total annual average international public financial flows where 58 bill. USD. 

The largest contributors were bilateral- and multilateral climate finance. Finance for mitigation was 

very dominant in particularly by the MDB, while adaptation finance only was 21% of the finance. Prior 

to the COP 24 meeting in Katowice the World Bank has announced that their contribution to climate 

finance will be doubled from 2021 to 2025 (WB, 2008), and that a specific priority will be given to 

adaptation finance. 

We are in the climate service forecast linked to international climate adaptation finance focusing on 

the current finance of the MDB’s, since information about their finance is easily available, and since 

they have clearly stated targets for the climate related finance of their total portfolio. Based on a 

review of the MDF finance, we are comparing alternative international policy scenarios for climate 

finance needs based on their own assessment of finance needs for adaptation and for meeting the 

UN sustainable development goals in terms of the SDG’s. Based on the scenarios we identify key 

Table 7. Characteristics of international public finance flows in the period 2015-2016(UNFCCC, 2018) 
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development trends in climate service markets until 2030 in terms of finance scale, sectoral focus, 

and geographical distribution 

Our climate finance forecast will have a large degree of uncertainty as major changes regularly are 

taking place within this specific area. Consequently, our forecast can primarily be understood as 

being useful in illustrating main general trends in priority areas, and as an illustration of, how climate 

services can be linked to activity forecasts in sectors like international finance.  

4.1 Climate finance by the MDB’s 

Recently, it has been a major priority of international financial mechanisms to give special priority to 

areas like climate change, and jointly with private sector finance, it can be expected to be a major 

driver for climate service demand (MDB, 2018). The MDB’s have specific targets for the share of 

climate related activities in their investment portfolio, and this implies demand for climate service 

information in relation to the climate components of finance. The integration of climate components 

in specific investments has to follow specific guidelines for projects. In the case of adaptation the 

MDB’s have a common adaptation finance tracking finance tracking methodology, where adaptation 

finance estimations consider only the finance allocated to specific project activities that are clearly 

linked to the vulnerability of the projects, and which are incremental to other project elements (MDB, 

2017 Annex A). Different principles have been applied in relation to mitigation finance, where the full 

costs of for example renewable energy projects can be funded by MDB climate finance. 

 

The individual MDB’s have set targets for the climate finance share of their finance as shown in 

Table 8. They include tripling of the climate finance from 2015 to 2020 by the African development 

bank, AfDB, 40% of EBRD annual business investments by 2020 in green finance, 35% of all lending 

Table 8. Targets Announced by MDBs to Support Climate Action 



      D6.5 Foresight 2030: Long term forecast report and scenarios 

 

December 2018  Page 30 of 52 

in developing countries by 2020 by the EIB, and 28% of annual commitments by the WBG in 2030 

(MDB, 2016).  Based on these 2020 targets by the MDB’s on climate finance, it is clear that climate 

services potentially could play a large role in ensuring future efficient climate finance. 

 

It is not clear what the future scale of the total MDB finance beyond the 2020 targets is, as there are 

uncertainties related to commitments from the individual banks and donors, which also implies large 

uncertainties on the magnitude of the climate finance. There are however ongoing efforts aiming to 

significantly upscale the finance by combining private and public funds, which is discussed in the 

MDB common development committee (WB 2015).  

Due to the uncertainty about future MDB budgets we will in the following refer to alternative climate 

finance scenarios, where we are comparing climate policy related international finance scenarios 

with a baseline finance alternative assuming that current MDB finance continues according to the 

annual growth from 2011 to 2017.   

4.2 Current MDB climate finance 

The climate finance of the MDB’s were in 2017 about 35 bill USD (MDB, 2018), which the largest 

parts contributed by the World Bank groups, the European Investment Bank, EIB, and by the 

European Bank for Reconstruction and Development, EBRD (Figure 21).  

Figure 21. Total reported MDB climate finance commitments, 2011-2017 (in USD million) (MDB, 2017). 
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Historically, the MDB climate finance has been dominated by mitigation, while adaptation has 

played a relatively small role. There is an ongoing process of developing guidelines and tracking 

procedures for monitoring the climate share of investments, which could also facilitate increasing 

adaptation finance (MDB 2017). Table 9 shows the contribution of different development banks to 

climate finance in 2017, and the shares of mitigation and adaptation finance. In particular, the 

EBRD and EIB finance had very small shares of adaptation finance. The largest climate finance 

contributor of the MDB’s in 2017 was the World Bank Group with about 13,2 bill USD investments, 

and the second next was the European Investment Bank with almost 5,5 bill USD (Error! 

Reference source not found.). 

As seen in Figure 22 major regions in the total finance in 2017 were Sub-Saharan Africa and Latin 

America and Caribbean, were the largest finance went to crop and food production as well as water 

and wastewater systems. These sectors were also relatively large in other regions except in the case 

of East Asia and the Pacific, where a relatively large share of the adaptation finance went to energy, 

transport and other built environment and infrastructure. 

 

Table 9. Total MDB climate finance in 2017 (in USD million) (MDB, 2017). 

 

Figure 22. MDB adaptation finance by sector grouping and by region in 2017 

(in USD million), (MDB, 2017). 
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4.3 Activity forecasts 

Present and future activities of the MDBs, represent a large climate service demand and the 

mainstreaming approach applied has predefined targets for the share of climate finance. This has 

particularly implied a large share of renewable energy investment in the portfolio, while adaptation 

has been relatively small, which i.e. reflects specific complexities in defining the adaptation share. 

Future budgets for all MDB’s are not explicitly laid out, but the World Bank and the EU has 

announced an increase in climate finance for their next budget. The World Bank will contribute with 

200 bill USD for the period 2021 – 2025, which is a doubling of the recent five years finance (WB, 

2018). The EU has suggested a long-term budget for 2021-2027 with a plan to spend 20 Bill USD 

on climate finance, which is a 1.6 times increase compared with the previous budget period (EU, 

2018). 

We are in the following introducing policy scenarios in order to illustrate how specific policies could 

influence the scale of climate adaptation finance in the future. The policy scenarios are compared 

with a baseline scenario, which is constructed as a linear extrapolation of the MDB 2011 to 2017 

trends in climate finance to 2030.  

 

4.3.1 Policy Scenario 1 

Increase in all MDB’s finance like planned for the EU and with 25 % climate share of all investments 

to be climate related. 
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4.3.2 Policy Scenario 2 

According to the Adaptation Finance Gap Report (UNEP 2016) the financial adaptation gap is 

estimated to be between 148 and 300 bill USD in 2030 (Figure 23Error! Reference source not 

found.). A linear trend up to such a climate finance level is projected, assuming that the share of 

mitigation and adaptation in climate finance is unchanged. 

 

4.3.3 Policy Scenario 3 

The climate finance forecast is based on the assumption that the climate related finance will grow 

like assumed for the assessed need for global finance for meeting the SDG’s in developing countries 

(OECD, 2018). OECD concludes that in 2030 the total annual finance required in developing 

countries to meet the SDG’s will be 3.9 Trillion USD annually. Current annually investments are 1.4 

Trillion USD, and hence there is a gap of 2.5 Trillion USD annually. No SDG finances will be climate 

related, but we are assuming that the climate finance share will be like today, and the climate finance 

would then grow like the SDG finance.  

Figure 23. Conceptualizing the adaptation finance gap (annual 

cost in bill. USD) (UNEP, 2016) 
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4.3.4 Climate adaptation forecast based on policy scenarios 

The projected growth in climate finance for the various scenarios is presented in Figure 24. The 

expected growth in climate finance required is very large if the gap estimated by UNEP (2016) is 

going to be closed. According to UNEP, the climate finance needs would have to be about 5 times 

larger in 2030 compared to the baseline scenario. Furthermore, the trend in finance for meeting the 

SDG’s in developing countries assessed by OECD (2018) is a slow growth, very similar to the 

baseline case.  

 

4.3.5 Regional forecast of adaptation finance gap 

The World Bank (2010) includes an assessment of the geographical distribution of adaptation 

finance needs in developing countries. The approach is here rather similar to what has been used 

in the UNEP Adaptation GAP report. Table 10 shows the total estimated adaptation costs for all 

sectors by region and climate scenario from 2010-2050. According to Table 10 the NCAR, wettest 

scenario has the highest total annual cost of about 106 bill. USD in 2040-2049, with the largest cost 

being East Asia and Pacific. Contrary, in the driest scenario the total annual cost is about 95 bill USD 

with the largest cost in Sub-Saharan Africa. 
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Figure 24. Index growth of climate adaptation finance for various policy scenarios 
(yr. 2011=100). 
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4.4 Cross Cutting Conclusions on the Climate Service Market Forecast 

As introduced previously our climate service market forecast for international climate finance is 

based on the basic assumption that, climate services will be an important component in climate 

finance according to the mainstreaming approach, where MDB finance and other financial sources 

are planning to expand their contributions over the next decade.  

Our assessment of the past and current structure of the MDB climate finance has suggested that in 

particularly finance for adaptation have had a small share of the finance despite the large need 

identified in studies by UNEP and the World Bank. The adaptation finance by the MDB’s has faced 

challenges i.e. in terms of rather complicated guidelines for how the “adaptation” element should be 

distinguished in general project finance. Political signals as seen by the World Bank (WB, 2018) 

points to an increasing priority of adaptation in climate finance, but it not clear how this could 

influence future climate finance in general. 

We do not have available information about detailed plans of international institutions and the private 

sector involved in climate finance for the period up to 2030, but we have constructed a baseline 

scenario and three alternative policy scenarios in order to illustrate how climate finance could 

develop in the future. It is assumed that the share of mitigation and adaptation finance will be 

unchanged in the future, which might be an underestimation of how adaptation finance actually could 

grow.  These scenarios illustrate potential alternative trends in climate service markets for 

international adaptation finance. 

 

Error! Reference source not found. shows that the development trends in climate finance in the 

baseline scenario as well as in the scenarios based on MDB plans and the OECD forecast on SDG 

finance are very far from the adaptation finance gap assessed by UNEP (2016). This imposes a 

Table 10. Total annual cost of adaptation for all sectors, by region and period, 2010-2050 (USD 

billions at 2005 prices, no discount rate) (The World Bank 2010). 



      D6.5 Foresight 2030: Long term forecast report and scenarios 

 

December 2018  Page 36 of 52 

large uncertainty on future climate service markets as part of international climate finance 

mainstreaming efforts. However, political signals could point to the conclusion that climate services 

for adaptation within this area could grow faster than recent trends in MDB finance.  

 

Table 11. Overview of index based growth in international climate finance based on the baseline case 
and three policy scenarios 

 

 

  

Scenario 2030 Index value 

  

Baseline 187 

Policy scenario 1 

- MDB follows EU finance trend 

 

203 

Policy scenario 2 

- Trend follows UNEP Gap high case 
- Trend follows UNEP Gap low case 

 

536 

326 

Policy scenario 3 

- Trend follows OECD SDG financial needs 

 

233 
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5 European City Climate Service Forecast and Global Trends 
 

Cities are home to about 75% of the European population and a major part of the European 

economy. Globally, 55% of the world’s population reside in urban areas (UN, 2018). Cities 

represent many valuable assets in terms of buildings, historical and cultural values, ecosystems, 

and population. 

 

Cities are in many cases very vulnerable to climate change; the vulnerability originates both from 

climate hazards and from specific vulnerabilities of city assets and structures. Alone the fact that a 

lot of values, assets, and activities are very concentrated in cities implies that climate risks could 

be large. Climate change adaptation planning is therefore very important in cities, and climate 

services therefore have a potential high benefit. 

 

There are a number of specific complexities related to climate change adaptation planning in cities 

and thereby to climate services for cities. Detailed context specific studies of risks and adaptation 

measures are needed, and they have to include context specific downscaled climate information 

and thereby tailor-made climate services. Damage cost assessment and adaptation similarly are 

very data intensive and represent a demand for sophisticated climate services. 

 

Similarly sophisticated climate adaptation services are also needed, because cities are an area 

characterized by very complex planning challenges. Climate risks and adaptation are framed into a 

broader agenda of political priorities including business development, cities for people, green 

growth, lifestyle, and culture. Climate adaptation services following that could often be 

mainstreamed into a broader set of development objectives (Copenhagen, 2011). 

    

A large number of European and global cities are already in the process of developing adaptation 

plans, and climate services play an import role here. Some of the plans are advanced, but many 

are in an early state, and it can be expected that existing adaptation plans will have to be further 

developed and updated in the future.  Despite vulnerabilities, many cities are not yet in the process 

of developing adaptation plans, so all together it can be concluded, that there is a very large 

potential demand for climate services to support adaptation planning in Europe as well as globally. 

 

We are in the following presenting a range of quantitative indicators in order to illustrate the extent 

and stage of existing city adaptation planning effort. To ensure coherence with EU policy and data, 

the climate adaptation service forecast for cities is based on EU-provided data on the extension of 

climate change adaptation plans today. Secondly, we are investigating policy scenarios, 

influencing the urban development agenda as well as adaptation planning. We are using 
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information about city climate plans as an indicator of ongoing and future climate service demand. 

Lastly, the scenarios are calculated into index values for climate service markets, based on the 

assumption that increasing climate change risks and policies will increase the demand for climate 

services.  

Climate change adaptation in cities is a very high EU priority (European Union, 2018). In the EU 

adaptation strategy from 2013, priority 1 is “Promoting action by Member States” in which one of the 

eight actions is “Promoting adaptation action by cities, Covenant of Mayors” (European Union, 2018). 

The European Commission has developed guidance for local adaptation strategies through the web 

based tool Climate-adapt and encourages city action via the Covenant of Mayors for Climate and 

Energy initiative, through which cities can commit to adopt local adaptation strategies and 

awareness-raising activities.  

We are focusing on cities in Europe and followed by an outline of the potential development trends 

on global adaptation planning in cities. Beyond EU borders, international city networks focusing on 

sustainable development emerges, e.g. C40, 100 Resilient Cities, ICLEI-Local Governments for 

Sustainability, UNIDR – Making Cities Resilient, Global Covenant of Mayors for Climate and 

Energy, and World Mayor’s Council on Climate Change. The many emerging international city 

networks on sustainable development, green growth, and climate change could provide a basis for 

a future large global market for climate adaptation services.  

 

5.1 Climate vulnerabilities in European cities  

As concluded in MARCO deliverable 6.2 Forecasting Methodologies, the demand for climate 

adaptation services are closely related to the experienced and expected risks within an area or a 

sector, and we are therefore in the following briefly addressing the vulnerabilities of European cities. 

   

First, we are elaborating on the results from the MARCO vulnerability assessment of cities, see 

MARCO Deliverable 6.1) and highlight underlying trends in urban development, which influence 

climate vulnerability. Indicators of vulnerability are presented based on data from the EU Climate-

Adapt platform, which apply indicators developed by the European Commission in order to support 

a more general evaluation of adaptation efforts for the EU and to support national actions (EEA, ETC 

CCA, ETC SIA & 2017).  

 

5.1.1 Urban development and population vulnerabilities 

Figure 25 presents a spatial mapping of expected population growth In Europe. The highest 

population density was in 2015 in Central Europe, but the future population growth is expected to be 

strongest in North Euro and France, and in part of Spain and Italy. In particularly urban areas marked 
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on the map has a high expected population growth. The urban population share is different in 

different parts of Europe, with lower shares in the eastern part of Europe as shown in Figure 26. 

From both figures, it is seen how in particularly Eastern and Central Europe is expected to have a 

decreasing rural population with a relatively low share of the population in urban areas in Eastern 

Europe.  

 

Figure 25. Annual total population growth 2015-2050 2015-2050 on 10 km grid cells in Europe and large 
urban centres marked with black dots (based on data from SWICCA, 2018; see also WP6 D6.1). 
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Figure 26. Percentage of population residing in urban areas in 2015 and by 2050 (United Nations, 2018, 
ref MARCO D6.1). 

 

Climate projections show that high population density areas in Europe could also face future climate 

hazards in terms of hot spells. 

Figure 27 and Figure 28 show the projected changes number of warm nights in combination with hot 

days and the change in the maximum daily temperature, respectively. As a result, people and assets 

could be a risk from climate hazards as e.g. flooding and heat waves. Northern Europe, France, and 

Spain could here be particularly vulnerable.  The hot spell in Europe caused excess mortality in 

several European cities and research has subsequently addressed how warning systems and 

adaptation options significantly could decrease the risks (Lowe et al., 2011). Climate adaptation 

services will here be a key component in the strategies. 

 

   

1971-2000  2021-2050 

Figure 27. Number of combined tropical nights (above 20°C) and hot day (above 35°C). 
Source: EEA, ETC CCA & ETC SIA (2018). 
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Figure 28. Change of daily maximum temperature in European cities, between periods 1951-2000 and 
2021-2100 (°C). Source: EEA, ETC CCA & ETC SIA (2018). 

 

5.2 Policy framework for urban adaptation 

 

The European Commission has developed an adaption strategy, which at an overall level provides 

a general direction on adaptation policies in Europe (EU, 2013). The general strategy is 

supplemented with more specific plans for sub-sectors. These include directives on a framework for 

Community action in the field of water policy (EC, 2000) and on the assessment and management 

of flood risks (EC, 2007b), the communication addressing the challenge of water scarcity and 

droughts in the European Union (EC, 2007a), and the recommendation concerning the 

implementation of Integrated Coastal Zone Management in Europe (EC, 2002).  

The overall goal of the EU strategy on climate adaptation is to contribute to a more climate resilient 

Europe. This implies that the emergency response and capacity to act on climate change impacts 

on a local, regional and national level are strengthened and that a coherent approach and improved 

coordination are developed (EC, 2013). One of the initiatives is the web based European climate 

adaptation platform, Climate-adapt, which was launched in 2012. It contains the latest data on 

adaptation measures in EU in combination with supporting tools (EC, 2013).   

In addition, the EU encourages city action via the Mayors Adapt initiative, which was launched in 

2014 through which cities can commit to adopt local adaptation strategies and awareness-raising 

activities. It merged in 2015 with the Covenant of Mayors, combining urban adaptation and mitigation 

into an integrated approach (European Union, 2018). Today, thousands of local governments are 



      D6.5 Foresight 2030: Long term forecast report and scenarios 

 

December 2018  Page 42 of 52 

part of the EU Covenant of Mayors for Climate & Energy. Signatories to the EU Covenant of mayors 

voluntarily commit to developing climate vulnerability and risk assessments and action plans for 

targeted adaptation options (European Union, 2018). By 30 April 2018, about 1000 of the more than 

9000 cities within the Covenant of Mayors had committed to conduct vulnerability and risk 

assessments, as well as to develop, implement and report on adaptation plans (European Union, 

2018).  

Beyond the member cities in Global Covenant of Mayors, a number of other large global city 

networks encourage partnerships about climate action plans including mitigation and adaptation. 

Table 12 provides a brief overview of the networks. 

Table 12. Overview of existing global city networks encouraging climate change adaptation. 

Network Scope Members 

Worlds Mayors Council on 
Climate Change 

Advocate for enhanced 
engagement of local 
governments in efforts 
addressing climate change 

Over 80 member 

The Global Covenant of 
Mayors for Climate and 
Energy 

Promoting and supporting 
voluntary action to combat 
climate change 

Over 9000 cities 

ICLEI - Local Governments 
for Sustainability 

Addressing the local 
impacts of unprecedented 
global change 

Over 1500 cities, towns and 
regions 

100 Resilient Cities Helping cities around the 
world become more 
resilient to the physical, 
social and economic 
challenges 

100 cities 

C40 Supporting cities to 
collaborate effectively, 
share knowledge and drive 
meaningful, measurable 
and sustainable action on 
climate change 

96 cities 

UNISDR – Making Cities 
Resilient 

Supporting sustainable 
urban development by 
promoting resilience 
activities and increasing 
local level understanding of 
disaster risk 

4116 
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5.2.1 ‘State of the art’ within European adaptation planning 

Reicken et al. (2014 and 2018) has provided an overview of the adaptation plans of 885 European 

cities, their development stage, and relationship to international coordination networks. The OECD 

and the European Commission developed a new harmonised definition of a city and its commuting 

zone in 2011. This new OECD-EC definition identified almost 1000 cities with an urban centre of at 

least 50 000 inhabitants in the EU, Switzerland, Iceland and Norway (Eurostat, 2018). The cities 

included in the study are based on this Eurostat ‘Urban Audit’ database, 885 core cities (Reicken et 

al., 2018). In the following, we are using these studies in combination with the Covenant of Mayors 

for Energy and Climate database of cities planning progress (Covenant of Mayors, 2018) and 

Climate-Adapt (2017b) as a basis for characterizing “state of the art” within European adaptation 

planning.   

Figure 29 and Figure 30 shows the share of cities in Europe with adaptation plans in Europe in 

2012 and in 2018. The study from 2014 only included 200 cities, while the study from 2018 

included 885 cities.  

 

2012 2018 

 

 

 

 

Figure 29. Number of cities with urban 
adaptation plans in 2012 of 200 European 
cities in 11 countries. Source: (D. Reckien et 
al., 2014) 

Figure 30. Cities with an adaptation, 
mitigation and/or joint plan of 885 cities in EU-
28 countries. (Based on data from Reckien et 
al., 2018) 

 

In total 226 (25.5%) of all EU-28 cities included in the analysis had in 2018 an adaptation plan. The 

development of adaptation plans strongly relies on policy frameworks and international networks 

such as Covenant of Mayors. Diana Reckien et al. (2018) found that cities with a national obligation 

to develop a local climate plan are 5 times more likely to have an adaptation plan. Over 50% of cities 

have adaptation plans in the A2 case, where climate plans are mandatory (This only concerns 4 of 

Adaptation and mitigation plan No adaptation plan Adaptation plan No plan

226 

64 

156 659 
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the EU-28 countries (Denmark, France, Slovakia and United Kingdom)). Of the total sample of 273 

cities, 56.4% have an adaptation plan (Diana Reckien et al., 2018). 40% of the sample of 885 cities 

are signatories of the Covenant of Mayors, whereof 93 cities (10.5%) have an adaptation 

commitment. In 24 of the EU-28 countries there is no requirement for cities to prepare a local climate 

plan, so the development of such plans are driven by local engagement and action (Diana Reckien 

et al., 2018). Of the total sample of 612 cities, 11.3% have an adaption plan and 3.1% a joint 

mitigation and adaptation plan (Diana Reckien et al., 2018).  

 

Figure 31. Cities with an adaptation, mitigation and/or joint plan in EU-28 countries. (based on data 
from Reckien et al., 2018). A1 are local climate plans developed in EU-28 countries where the national 
government does not require cities to prepare such plans. 

 

 

0

50

100

150

200

250

300

350

400

450

500

A1 A2 A3

Mitigation plan Adaptation plans Joint plans



      D6.5 Foresight 2030: Long term forecast report and scenarios 

 

December 2018  Page 45 of 52 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cities in eastern and southern Europe have fewer local climate plans than the rest of Europe (see 

the map in Figure 32). In total, 11 of the 24 countries does not have local adaptation plans (Diana 

Reckien et al., 2018). These countries are located in the south, southeast and northeast of Europe. 

From Figure 32, it is clear that most climate adaptation and/or mitigation plans are established for 

cities in Western Europe despite that high risks also face Eastern European countries. This 

demonstrates that there might be a particular gap in climate services for Eastern European cities.  

 

5.2.2 Maturity of local adaptation plans 

The future demand for climate adaptation services for cities will strongly depend on the maturity of 

existing plans and this will both apply to adaptation planning, which is under way and to exiting plans, 

which will also undergo further development.   

By early 2018, 25 of 28 EU Member States has adopted national adaptation strategies, the remaining 

are under development (European Union, 2018). However, the adaptation are in most instances still 

at an early stage with relatively few actual measures taken. Some member states have developed 

sector-specific plans, e.g. plan to handle heat waves and drought, but in 2013 only 1/3 had 

undertaken comprehensive risk and vulnerability assessments to support their political measures 

(EC, 2013). 

Figure 32. Number of cities with adaptation and/or mitigation plans. The number of plans 
are shown with black numbers in the blue country circle. Source: Interactive map from 
Mayors Adapt webpage, accessed September 2017 
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The Mayors adapt framework includes information about how far current city adaptation plans 

according to their own information are in relation to the following stepwise approach with six steps: 

 

 

Based on the city profile database at Climate-adapt (Climate-Adapt, 2017b), we collected information 

on the maturity of the adaptation plans. The database consists of 148 cities, and the distribution of 

the level of maturity can be seen in Figure 33. 

 

 

Figure 33. Step reached in the adaptation cycle. Proportion of 148 Mayors Adapt Cities. Source: Climate 
Adapt (2017).  

 

On average cities had in 2018 reached level 2.1 (excluding cities with no information, which is quite 

a large part of the cities involved in Mayors adapt). Thus, most cities were preparing the ground 

(signature) and only 12% were at a more advanced implementation stage. 

In 2017, the Compact of Mayors and the Covenant of Mayors merged to create the Global Covenant 

of Mayors for Climate and Energy (European Union, 2018). Through the Global Covenant of Mayors, 

cities and local governments around the world are voluntarily committing to tackle climate change, 

mirroring and exceeding the commitments set by their national governments through the Nationally 

Determined Contributions process under the Paris Agreement. The Global Covenant of Mayors is 
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the largest of its kind, comprising thousands of cities and towns across 6 continents and more than 

120 countries. It represents nearly 10 % of the world’s population (European Union, 2018). 

 

5.3 Forecasting climate adaptation services in cities 

The forecasting of local adaptation planning by cities is based on the following policy scenario: 

1. Signatures to the Covenant of Mayors climate plans progress based on a linear 

interpolation of recent trends, and all cities with mitigation plans currently also have 

adaptation plan in the future. 

2. Cities with adaptation plans move up to the most advanced planning stage up to 2030. 

3. Adaptation plans are mandatory in all large and middle size cities in Europe.  

Since October 2015, all new signatories must prepare and submit a Risk and Vulnerability 

Assessment along with the Sustainable Energy and Climate Action Plan. Before 2016, the grey line 

indicates members of Mayors Adapt, which are committing to develop a local adaptation strategy 

and/or mainstreaming adaptation into existing relevant plans. The signatories to the Covenant of 

Mayors for Climate and Energy include signatories from local authorities of all sizes from smaller 

towns to megacities. Thus, the analysis includes more ‘cities’ than is represented in Eurostat.  

 

Figure 34. Number of signatories to the Covenant of Mayors of Energy and Climate 2009-
2017.The figure shows the number of Sustainable Energy and Climate Action Plans (red line) and 
Risk and Vulnerability Assessments (black line). 

 

From Figure 34 the potential for development of local adaptation plans is clearly seen. The 

number of cities and town engaging in both mitigation and adaptation is increasing at a fast pace.  

A forecast of adaptation plans are developed based on the data from 2009-2017. A linear trend 

has been calculated and used for forecasting the number of signatories in the Covenant of 

Mayors network in 2030. The number of adaptation plans are here expected to grow at least at 

the same rate as the general signatories, since all new signatories are committed to the 

preparation of a risk and vulnerability assessment (step 2 in the 6-step adaptation progress). In 
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addition, we assume that about 4000 cities and towns that did not yet include adaption by 2017 

will develop an adaptation plan to supplement their mitigation plan. The mitigation plans were 

the initial focus of Covenant of Mayors, but with the merge of Mayors Adapt and Covenant of 

Mayors, the focus on adaptation efforts has increased. The results of the adaptation plan 

forecasting can be seen in Figure 35 in terms of number of adaptation plans and index values of 

the development trend is included in Table 13. 

 

Figure 35. Forecast for 2018-2030 - number of signatories to the Covenant of Mayors of Energy 
and Climate. The figure shows the number of Sustainable Energy and Climate Action Plans (red 
line) and adaptation plans (black line). 

 

Table 13. Index calculation of the growth in cities and towns with climate mitigation and 
adaptation plans. 

Index, 2017=100 2017 2020 2025 2030 

Mitigation plans 100 147 216 286 

Adaptation plans 100 340 698 982 

 

As illustrated in Table 13, the assumptions applied to our adaptation plan forecast to 2030 results in 

an increase in the adaptation plans of almost a factor 10. 

Signatories to the Convenant of Mayors commit conducting at least ‘step 2’ (performing a risk and 

vulnerability assessment), but this is only a very initial stage of adaptation planning. We are therefore 

in a policy scenario for adaptation plans assuming that all cities with plans as reported by the 148 

Mayors Adapt-cities today move up to implementation (‘step 6’) by 2050,. Assuming that moving up 

the steps implies further adaptation planning activities and thereby climate adaptation services, 

moving up the steps will imply a large growth in service demand (see Table 14).  We have here 

assumed that all steps requires the same climate service support. Table 14 shows the results of the 

index calculation for the Climate Service potential based on the 148 cities in the Climate-adapt 

(Mayors Adapt) database (Climate-Adapt, 2017b). 
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Table 14. Index calculation of the growth in numbers of cities at step 6 in their climate adaptation 
planning, assuming that all initial Mayors Adapt cities (148) have reached level 6 by 2050 

Index, 2018=100 2018 2030 2050 

Cities with 
adaptation plans 
at step 6 

100 310 367 

 

Finally we are in a policy scenario assuming that all large to middle size cities in Europe has a climate 

adaptation plan in 2030 and in 2050. This adaptation plan potential is based on the 885 cities in a 

study by Reicken et al. (2018). Table 15, shows indexes for the growth in adaptation plans 

accordingly. 

 

Table 15. Index calculation of the growth in numbers of cities defined by the Urban Audit with a 
climate adaptation plan, assuming full uptake by 2050. 

Index, 2018=100 2018 2030 2050 

Cities with 
adaptation plans 

100 246 392 

 

In conclusion, it can be said that a large growth in adaptation plans and associated climate services 

can be expected for cities. This will both include cities, which do not have adaptation plans currently, 

and cities, which over the period will move up to more and more advanced planning stages, which 

also will require climate services. 
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