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1 Executive Summary
Positioning European climate service suppliers at the top of the worldwide climate services market requires
first an understanding of who the EU’s competitors are and where the EU lies in comparison. Assessing the
European market’s status—both in the present and the near future—allows for a potential strategy to be
laid. An analysis of EU climate service suppliers’ strengths, weaknesses, opportunities and threats (SWOT) is
therefore ideal for knowing how to advance in the global market.
As the world is increasingly impacted by climate change, the climate services market will inevitably grow
more competitive. Geographic regions vulnerable to climate change and possessing greater risk for loss and
damage will not only serve as a source of demand for climate services, but could also serve as a source of
competition for European suppliers, as they will have a stronger internal need to develop and use climate
services. Likewise, financial investment—both public and private—plays a strong role in developing and
disseminating the technology and skills needed for climate services. As such, it can help determine where
pockets of climate service suppliers will emerge, as well as where willing buyers could be located. Lastly,
political support for climate services can also be seen as an indicator of competition on the climate services
market, as public support and the capacity to act is crucial for developing the market.
Global transactional competitive data can be used to verify where current climate service suppliers (and
users) are located worldwide. At first look, the numbers appear to point towards Asia as the top competitor
for climate service suppliers. However, a closer evaluation of import and export analysis shows that while
Asia’s presence in the climate services market is indeed growing, the US remains the forerunner.
At the moment, Europe lags behind the US, both in terms of technological capabilities and commercialisation
in the climate services market race. A history of needing and providing weather and climate services has
fostered the United States’ global leadership position. Furthermore, US suppliers enjoy favourable policies
and regulations between public and private actors, not to mention are often the result of a strong venture
capital scene. However, that is not to say that European suppliers do not stand a chance. In fact, a lack of
support for climate initiatives from the Trump administration represents a window of opportunity for
European climate service providers to move ahead. Indeed, experts already report that the US has fallen
behind other nations, particularly the EU, when it comes to the accuracy of the government's main
forecasting model, known as the Global Forecast System (GFS). Instead of working to put the US back in the
lead, the Trump administration has proposed cutting the budget for next-generation weather modelling at
the National Oceanic and Atmospheric Administration (NOAA)—a move that weather experts have
denounced for ceding scientific leadership to other nations (Freedman, 2017).
This transformative change on the other side of the Atlantic Ocean has been accompanied by ambitious
climate service initiatives here in the EU, many of which have a strategic international component to them.
This not only helps to develop Europe’s climate services market, but it represents potential market
opportunities for EU climate service providers. Whereas US providers and purveyors are delivering high-end
services on market terms, European providers are prioritising vulnerable regions that lack capabilities and
resources to manage climate change impacts.
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The US and the EU take two very different approaches towards the climate services market. While the EU
remains strong in public-sector development, the US is better balanced between public and private
development. However, it is also on the verge of creating an imbalance. Maintaining the balance between
public and private investment in climate services is necessary if the EU and the US want to reach a virtuous
cycle of market development and maturity. This deliverable investigates such aspects from an EU climate
service supplier’s perspective.

2 Introduction
With climate change posing ever-present risks, climate services are helping organisations adapt to climate
change. However, relatively little is known about the climate services market, with gaps existing between the
demand and supply sides. The MARCO project, which stands for MArket Research for a Climate services
Observatory, endeavours to provide a 360° view of Europe’s climate services market, with insights that
predict its future direction and growth. It is funded through the European Commission’s Horizon 2020
Environment and Resources programme.
This deliverable (D3.5) is part of MARCO work package three (WP3), which zeroes-in on the supply-side of
the climate services market, encompassing climate service providers, their products and their competition
worldwide. According to the MARCO Grant Agreement (2016), WP3 objectives are:
•

To identify European providers and purveyors of climate services, distinguishing between those
who are commercial providers and those who offer open-source products (Task 3.1);

•

Map and qualify typical business models being used by these providers (Task 3.2);

•

Provide an overview of key climate service providers outside Europe, conducting a SWOT analysis
of the European providers against their international competition (Task 3.3)

There are two deliverables that make up Task 3.3: the overview of non-European climate service providers
(D3.4), and the SWOT analysis of European providers (D3.5). As the two deliverables complement each other,
some data will be used in both, providing a more complete analysis of the data.
D3.5 takes a methodological approach to determine where Europe’s competition exists, as well as which
countries and regions have a greater chance of potentially investing in climate services, be it due to existing
capital or the need to protect physical and financial security from climate risks. To provide a more holistic
understanding of market demand and supply, data is reviewed at three different scales: at a global regional
level, a national level, and a city level. These scales are paired with three other aspects, respectively:
geoclimatic conditions; political climate and investment power; and economic activity and urbanisation. This
pairing allows for indicators such as population density, global risk and vulnerability, GDP per capita, major
cities’ growth rates, involvement in the Global Framework for Climate Services (GFCS), and Gini index to point
to several hotspot regions, exhibiting a potential supply market for climate services. This analysis is further
supplemented by sales, export and growth performance data, drawing on the international trade and
competitiveness research that was carried out in MARCO WP4 and WP2. Combining the different
perspectives allows for a greater understanding of the exchanges taking place on the climate services market.
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From the regional hotspots that emerged from the markers and trade data, one proved to be a far greater
contender in terms of competition than the others: Northern America (namely, the United States). As such,
the SWOT presented in this deliverable focuses on the United States. Using Van de Ven’s model of innovation,
it presents a number of perspectives to consider, including institutional arrangements, suppliers, users, and
inputs. These are reviewed and analysed, comparing the US with the EU’s situation. A number of case studies
are also provided throughout, showcasing specific examples that convey the analysis in a practical and
realistic manner. Taken together, this analysis provides a solid foundation for a competitiveness framework
for the EU that can be monitored in future years, as part of the planned MARCO market observatory.

3 Methodology
D3.5 presents a thorough analysis for European climate services providers and their major international
competition. The deliverable can be broken down into three main parts: a landscape assessment of the
potential competition, an assessment of global transactional competitive data, and a SWOT analysis. These
three parts are meant to provide differing but complementary perspectives to one another, allowing for a
more holistic view of the market.
As the term “climate services” has no one definition, it is imperative to explain what is meant by this term.
The MARCO project adopts the European Commission’s definition of climate services. That is, climate services
are defined as “the transformation of climate-related data - together with other relevant information – into
customised products such as projections, trends, economic analysis, counselling on best practices,
development and evaluation of solutions and any other service in relation to climate that may be of use for
the society at large” (European Commission, 2015). To give this definition more perspective, examples of
climate services according to the MARCO project are listed in Figure 1.
Figure 1: Categories of Climate Services Applied in MARCO

(Source: MARCO D3.1, p. 9)
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The first part of this deliverable, the Landscape Assessment of Potential Competition, reviews several
variables that could help to identify key current and potential competitors. For example, geoclimatic
conditions are reviewed on a global regional level, using both population density data and global risk and
vulnerability information to determine which regions are most likely sources of competition. Economic
activity and urbanisation are also assessed, using city-level GDP per capita (PPP) and major cities’ growth
rates. Similarly, the political climate and investment power are assessed at a national level, using GFCS
participation and donorship status as a litmus test, as well as GDP per capita and Gini index figures. While
these are not the only ways in which the current and potential competition can be assessed, they provide
unique insights into where competition is naturally rooted. It is interesting to note that often, supply and
demand are two sides of the same coin: a potential supplier is often a likely source of demand, as the demand
fuels the need for local climate services to be produced.
Both population figures and economics data underlie many of the markers used to assess where Europe’s
strongest competitors are. For example, after reviewing geoclimatic conditions at a global regional level, only
countries with at least one city of five million or more inhabitants were studied for the other markers. This
helped to ensure that both developed and developing countries were included, although it meant that
countries with smaller cities that may still have an interest in climate services were overlooked (such as those
in the Caribbean, where many island countries have a history of hurricanes, and sea-level rise poses a great
threat). Likewise, economics data—be it at a national-level or city-level—was used in several of the markers.
While it is true that many developing countries with lower GDPs (particularly those more threatened by
climate change) are investing in climate services, economics data was selected for markers because the
market remains immature and largely dependent upon both public and private sources of investment. For
these reasons, the potential competition variables should be viewed with the understanding that its purpose
is not to pinpoint all climate service competitors, but the largest and strongest competitors.
The second part of this paper, the Assessment of Global Transactional Competitive Data, supplements the
Landscape Assessment of Potential Competition. This data looks at global inter-trading sales figures and
trading patterns, providing a quantitative transactional perspective to compare with the markers indicated
in the first part. The numbers support much of what the potential competition analysis hinted at: the US is
Europe’s main competitor, with Asia showing signs of an increasingly competitive nature. Import and export
figures are reviewed, and EU-US inter-trading is broken down to provide as many details as possible. Such a
macro analysis on the US climate services market helps to draw strategic assessments on the future of the
international market.
The global transactional competitive data was produced using the kMatrix propriety big data analysis tool.
This is the same process used to provide transactional data for a number of deliverables within the MARCO
project. Commercial sensitivity prevents full disclosure of the methodology, but those aspects of the process
which are not commercially sensitive are provided in other deliverables of the project. Deliverables
specifically involving inter-trading figures (import and export figures) include D2.2 and D4.4. A detailed core
methodology is available in D2.1 (Section 2 and Appendix A), with the additional inter-trading methodology
available in D2.2 (Appendix L) and repeated in D4.4 (Appendix E). All figures relate to the private sector, not
the public sector, and are based on transactions where there is a monetary exchange.
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Finally, the third part of this paper, the SWOT Analysis of European Climate Service Suppliers, takes the
initial two assessments into account. As both point to the US as the EU’s main competitor for climate services
suppliers, a SWOT analysis is conducted for the EU against its US competition. By focusing on US competition,
the SWOT is able to go more in-depth and provide more specific details regarding how the EU compares. For
this SWOT, Van de Ven’s Sources of Innovation model (Van de Ven, 1999; Van de Ven et al., 2008) is used,
helping to categorise and evaluate the prime drivers and barriers of developing a climate services market.
Van de Ven cites four main sources of innovation: institutional arrangements, users, suppliers, and inputs. As
such, a total of four SWOTs are performed, one for each source of innovation. Viewing the SWOT through
these four sources of innovation also helps to position Europe’s climate services providers in a more directed
manner. Information for the analysis has been collected through desktop research, and further information
is provided through case studies, which help to depict how the situation is unfolding on the global stage.

4 Landscape Assessment of Potential Competition
Climate change impacts various regions of the world in various ways. Sea-level rise and floods, for example,
impact some regions, whereas droughts and food shortages impact others. Knowing when, where and to
what extent a region should be prepared is vital knowledge that climate services can help provide. To assess
the climate services market and international competition against EU suppliers, this chapter explores several
market indicators based on three elements: 1) geoclimatic conditions; 2) economic activity and urbanisation;
and 3) political climate and investment power. These three elements not only help determine which regions
might be a source of competition, but also where EU suppliers could turn their attention to, investing in
climate services to meet the demand. The three elements are broken down individually but should be viewed
together as a whole, as market competition rests on a multitude of factors interacting at the same time.
To provide a more holistic understanding of the market, data is reviewed at three different scales: at a global
regional level, at a national level, and at a city level. Geoclimatic conditions are viewed through the global
regional markers of population density and risk and vulnerability, providing a general understanding of the
wider picture. Economic activity and urbanisation data are assessed through city-level markers, such as city
GDP per capita (PPP) and growth rates of major cities. Lastly, the political climate and investment power is
depicted through national-level markers, such as GFCS participation and donorship, GDP per capita, and Gini
index data.
Table 1: Elements and Markers Assessed
Element: Level of Data Reviewed

Markers

Geoclimatic Conditions: Global Regional Level
Economic Activity and Urbanisation: City Level
Political Climate
National Level

September 2018

and

Investment

power:

-

Population Density
Global Risk and Vulnerability
City GDP Per Capita (PPP)
Major Cities’ Growth Rates
GFCS Participation & Donorship
GDP Per Capita
Gini Index

Page 8 of 55

SWOT Analysis of EU Supply

4.1 Geoclimatic Conditions
Geoclimatic conditions are important for understanding where climate service suppliers might arise
internally, as well as where demand might be strongest, with international competition the toughest.
Geoclimatic conditions for global risk and vulnerability come in many forms, be it storm surges and cyclones,
floods, wildfires, droughts and lack of precipitation, sea level rise, or extreme temperatures, among others.
Such climate change-related impacts can consequentially affect a region’s health (Dunne, 2017; EC, 2009;
OECD, 2015); infrastructure (EC, 2009; Schweikert, Chinowsky, Espinet, & Tarbert, 2014; UNECE, 2013);
economy (Wade & Jennings, 2016; OECD, 2015); energy patterns (Beecher & Kalmbach, 2012); agriculture
(EC, 2009; OECD, 2015); and ecosystem (EC, 2009; Morecroft & Speakman, 2015). Comparing geoclimatic
risks in absolute terms is challenging, as they do not have the same frequency, intensity, spatial distribution
or other characteristics (Dilley et al., 2005). Furthermore, the full impact of these risks varies depending upon
the specific context. For example, droughts that inflict low-income countries may cause relatively more
deaths but fewer economic losses, while droughts that hit high-income countries may cause relatively few
deaths but greater economic losses (Gu, Gerland, Pelletier, & Cohen, 2015).
The scope of the geoclimatic conditions in this study is based on existing research on natural disasters from
the United Nations Department of Economic and Social Affairs (UN DESA). While not every single natural
disaster can be attributed to climate change, some scientists report that as much as 65% of major natural
disasters since 2010 have been related to climate change (Herring et al., 2018). Understanding a region’s risk
and vulnerability to natural disasters can therefore help frame a region’s risk and vulnerability to climate
change, as climate-related disasters are a subset of natural disasters. Indeed, the three most devastating
types of natural disasters are floods, droughts and cyclones (Gu, Gerland, Pelletier, & Cohen, 2015), all of
which have strong links to climate. Moreover, as mortality risk and economic vulnerability are often due to
factors such as poor infrastructure and/or the degree of market integration, the data provided below
provides a fairly accurate depiction of how global regions will be affected by individual climatic events.

4.1.1

Population Density

[Global] regional hotspots with more densely-populated areas and higher GDPs are more likely to sustain
repeated losses and costs from disasters, although many hotspots vary widely in terms of their risk at smaller
scales (Dilley et al., 2005). Thus, population density data at a global regional level will be supplemented with
data regarding the risk and vulnerability facing cities in those regions. In terms of population density, Asia is
the most crowded, with 95 people per square kilometre. It is home to nearly 60% of the world’s population,
which is far more than the next most densely populated region, Europe. Europe houses roughly 73 people
per square kilometre, and is home to only 10% of the world’s population (Kiprop, 2018).
Table 2: Population Density Per Continent
Continent

Asia

Africa

Australia

Europe

North
America

South
America

Population Density (km2)

95.03

33.66

3.12

72.51

22.13

22.0

(Source: Kiprop, 2018.)
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4.1.2

Global Risk & Vulnerability

Based on a study of 1,692 cities worldwide, global regions with cities of more than 300,000 inhabitants
exhibiting high exposure risk, high mortality vulnerability and high economic vulnerability to one or more
natural disasters studied (floods, droughts, cyclones, earthquakes, landslides, and volcano eruptions) are
listed below. Table 3 has been colour-coded, with every 10 percentage points in a different colour. Shades of
red, orange and bright yellow backgrounds show higher risk/vulnerability. The highest numbers for each
category have been circled, although sometimes the differences between global regions were merely a few
decimal percentage points.
Table 3: Exposure and Vulnerability Rates to Natural Disasters
Colour-Coded Severity (in %)
Low
0-9

High
10-19

20-29

30-39

High exposure risk

40-49

50-59

60-69

High mortality risk

70-79

80-89

High economic
vulnerability

90-99

100

Mean

Median

% of Cities’
Populations

% of
Cities

% of Cities’
Populations

% of
Cities

% of Cities’
Populations

% of
Cities

-

-

Africa

27.1

31.0

89.6

85.0

85.3

73.8

65.30

79.40

Asia

71.5

67.3

89.9

85.2

95.6

91.7

83.53

87.55

Europe

31.8

28.0

65.0

61.4

80.2

79.1

57.58

63.2

Latin
America &
the
Caribbean

79.0

67.0

93.1

88.8

96.7

94.7

86.55

90.95

Northern
America

55.7

51.0

93.5

90.1

97.0

96.0

80.55

91.8

Oceania

48.6

53.8

81.0

76.9

100.0

100.0

76.72

78.95

Region

(Source: Table adapted from Gu, Gerland, Pelletier, & Cohen, 2015, p. 12.)

Based on the percentage of city populations with high exposure risks to the six types of natural disasters
studied, Latin America and the Caribbean has the highest percentage of city populations at risk, and it is 0.3
percentage points behind Asia in terms of the percentage of cities at risk. For high mortality risk, Northern
America (United States and Canada) ranks the highest in terms of both, the percentage of vulnerable city
populations, and the percentage of cities. Latin America and the Caribbean is not far behind for the
percentage of city populations at risk. In terms of high economic vulnerability, all of Oceania’s cities and city
populations are at risk, putting them at the top of the list. It is the only region to hit 100% for any category.
Europe has the lowest percentage of cities at risk of exposure to natural disasters (28%). It also has the lowest
mortality risk from a natural disaster, and the second lowest risk when it comes to economic vulnerability
(Africa having the lowest).
Colour-coding table entries enables broader takeaways to emerge. Economic vulnerability is the biggest risk
for all global regions, with mortality risk the next biggest risk. Asia and Latin America have the highest risk
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exposure-wise. Combining all risks, Northern America has more red squares than any other region (four). It
has the highest median, and the third-highest mean (due to its relatively-low exposure risk). Latin America
and the Caribbean is next, with three red squares; it has the highest mean and the second-highest median of
the group.

4.2 Economic Activity and Urbanisation
A report by McKinsey shows that 600 urban centres produce roughly 60% of global GDP (Dobbs et al., 2011).
GlobalData reports even stronger numbers, with 500 cities producing 76% of the world’s GDP growth
(GlobalData, n.d.). Such numbers mean that the world’s at-risk economic activity is highly concentrated. They
also hint at where competition from climate service suppliers may arise, as major urban areas will most likely
have the capital and talent to develop climate services. Major urban economic hubs that are under risk from
their geoclimatic conditions will more readily be able to meet demand with supply than their counterparts.
The scope of the economic activity and urbanisation sub-section includes both large cities (5-10 million
inhabitants) and mega cities (more than 10 million inhabitants). As urbanisation is taking place worldwide,
using data for large and mega cities ensures that a range of both developed and developing countries are
included, while keeping the data level manageable for the time and resources allotted to this task. However,
it is not perfect, and the relatively smaller size of cities in Oceania means that a region highly susceptible to
natural disasters and sea-level rise is not represented under this method.
According to World Atlas data, there are currently 29 mega cities and 44 large cities located in 36 countries
(2018). UN DESA reports that at least 10 large cities will become mega cities by 2030, all of which are located
in developing countries (2016). Looking at the metro area of these cities rather than their strict city-limit
boundaries portrays a more realistic picture of urbanisation and economic patterns. In fact, many of the cities
classified as “large” based on their boundaries are actually already functioning as mega cities, based on their
metro areas. Looking at such data, there are as many as 32 mega cities and 56 large cities, located in 33
different countries (The Brookings Institution, 2015).
As such, this deliverable relies largely on city population data from The Brookings Institution, which provides
population and GDP per capita (PPP) for the top 300 metro economies in the world. The Brookings Institution
arrived at its numbers using data from Oxford Economics, Moody’s Analytics, and the US Census Bureau.
However, as there are several large and mega cities that are not top performers economically, there are
several cities that do not get reported using this method. In such instances, World Atlas population data
(based on UN sources) is then used. It should be noted that unlike The Brookings Institution, World Atlas and
UN sources do not apply parameters regarding how cities should be defined, leaving it up to the individual
cities to choose whether or not to report smaller, city-proper populations, or larger, urban agglomerations.
While this still allows for major cities that are less-economically developed to be included in this analysis, it
is not perfect. For example, comparisons regarding city population density are difficult, as the data is
inconsistent given the different parameters used. For this reason, it is not used as a marker at the city level.
For city growth rates, data from City Mayors, which collects information on the 300 fastest-growing cities
worldwide, is used when it applies to the list of large and mega cities included in this deliverable. For a
complete list of large and mega cities reviewed in this deliverable, see the Appendix.
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4.2.1

City GDP Per Capita (PPP)

Economic data is useful for understanding where hubs of talent and investment for climate services lie. City
GDP per capita (PPP) is therefore used to assess economic activity as part of urbanisation. The reason PPP
was added to the traditional GDP per capita data is twofold: first, this was how the main source of the
available information was presented (The Brookings Institution); second, cities can possess very different
prices and characteristics, with some cities in developing countries being unequally more expensive than
their counterparts in developed countries. Using PPP data thus enables a more accurate comparison of
individual cities around the world. However, it should be noted that the analysis is highly dependent upon
the numbers used. As definitions can vary depending upon the source of information used, some cities such
as Seoul will have a population of nine million in one database (city proper) and 24 million in another (metro
economy of Seoul-Incheon), greatly affecting the results.
Table 4 presents the top 10 large and mega cities in terms of city GDP per capita (PPP). Two cities on the list
call Asia home (Singapore and Hong Kong), one is located in Europe (Paris), and the rest all lie in Northern
America, specifically the United States (Houston, Washington, D.C., New York, Los Angeles, Dallas, Chicago,
Philadelphia). These cities may have an advantage in terms of investing in climate services, be it through
finances or talent.
Table 4: Highest GDP per capita (PPP) for Cities with a Population of more than 5,000,000 Inhabitants
Population

City GDP per capita
(PPP), 2014 (USD)

Houston, USA

6,448,841

74,926

Washington, D.C., USA

6,056,296

73,017

New York, USA

20,073,930

69,915

Singapore, Singapore

5,472,700

66,864

Los Angeles, USA

13,220,970

65,082

Dallas, USA

6,937,652

59,483

Chicago, USA

9,568,133

58,861

Hong Kong, Hong Kong

7,267,900

57,244

Paris, France

12,492,500

57,241

Philadelphia, USA

6,060,560

57,166

City, Country

(Source: The Brookings Institution, 2015.)

4.2.2

Major Cities’ Growth Rates

While geoclimatic conditions can help point to where global regional risk lies, urbanisation data can help
show where the risk will be concentrated. Potential climate service suppliers may naturally arise from these
areas, as they are likely to be strong areas of demand. European suppliers may also find they want to
concentrate their services on these cities. Table 5, which shows the fastest-growing top 10 large and mega
cities, presents a very different picture from Table 4 above. In fact, only one city (Delhi) is among the top 300
metro economies listed by The Brookings Institution. Furthermore, all of the cities listed in Table 5 are located
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in either sub-Saharan Africa (Nigeria, Tanzania, Angola, the Democratic People’s Republic of the Congo), or
South Asia (India, Bangladesh, Pakistan). Two of these South Asian countries are home to more than one city
growing at a top speed: India has three cities among the top 10 (Surat, 4.99%; Delhi, 3.48%; and Pune, 3.46%),
while Pakistan has two (Karachi, 3.19%; and Lahore, 3.12%).
Table 5: Top 10 Fastest-Growing Cities with a Population of more than 5,000,000 Inhabitants
City, Country
Surat, India

Population

Growth rate

5,650,011

4.99%

13,122,829

4.44%

Dar es Salaam, Tanzania

5,115,670

4.39%

Luanda, Angola

5,506,000

3.96%

Kinshasa, DRC

11,586,914

3.89%

Dhaka, Bangladesh

17,598,228

3.79%

Delhi, India

23,036,600

3.48%

Pune, India

5,727,530

3.46%

Karachi, Pakistan

16,617,644

3.19%

Lahore, Pakistan

8,741,365

3.12%

Lagos, Nigeria

(Source: The Brookings Institution, 2015; World Atlas, 2018; City Mayors, n.d.)

4.3 Political Climate and Investment Power
While economic activity is useful for understanding where potential competition may arise, national-level
investment is also important for climate services. This is often tied to a country’s political climate. Together,
the two factors impact the broader-level support for climate services, both in words and finances.
Independent of a city’s economic prosperity or urbanisation is the central government’s willingness and
ability to act. Countries with the greatest political support for climate service programmes, as well as those
with the capability of initiating climate service organisations, pose the biggest threat to the EU, yet may also
present the best bet in terms of paid demand opportunities. To determine the main contenders, three
markers are reviewed: GFCS participation and donorship; national GDP per capita; and national Gini index
data (a statistical measure showing wealth distribution, representing the degree of inequality).
It should be noted that while the GFCS is certainly not the only climate service programme that countries can
be involved in, it is an important one leading global action. Thus, it is a simple litmus test that indicates a
minimum level of political motivation for, and involvement in, climate service programmes; however, it does
not mean non-participating countries (or even participating countries) are not involved in other programmes.

4.3.1

GFCS Participation and Donorship

Countries with at least one city of 5,000,000 or more inhabitants that are engaged in GFCS projects (national,
contributing and/or regional projects) are listed in Table 6, as are countries that donate to the GFCS.
Countries with greater GFCS involvement are potential markets that European climate service suppliers
should watch – either on the demand side (as potential users), or on the supply side (as potential
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competitors). For colour-coding purposes in Table 6, GFCS donor status is considered to be the equivalent of
being involved in one project.
Table 6: GFCS Participation for Countries with a City of more than 5,000,000 Inhabitants
Country

Number of
GFCS projects

GFCS
Donor

Colour-coded
Involvement

Bangladesh

9

India

5

9

Pakistan

5

8

Vietnam

5

7

China

4

6

Thailand

4

5

Korea, Republic of

3

4

Argentina

3

3

Indonesia

3

2

Philippines

3

Tanzania, United Republic of

3

Hong Kong

2

Iran, Islamic Republic of

2

Democratic Republic of the Congo

2

Germany

2

Malaysia

2

Netherlands

2

Nigeria

2

Peru

2

Poland

2

Russian Federation

2

Singapore

2

Sudan

2

United States

2

France

1

United Kingdom

1

Angola

1

Belgium

1

Colombia

1

Egypt

1

Iraq

1

Italy

1

Mexico

1

Saudi Arabia

1

South Africa

1

Spain

1

Canada

N/A

Brazil

N/A

Chile

N/A

Japan

N/A

Taiwan

N/A

Turkey

N/A

High

10

1
Low

N/A

(Source: GFCS, n.d.)
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Bangladesh leads the world by far in terms of GFCS involvement. It is both a donor to the GFCS and a
participant in nine GFCS projects. The programmes it participates in are: Programme for implementing the
GFCS at Regional and National Scales; Integrated Drought Management Programme (IDMP); Associated
Programme on Flood Management (APFM); Climate Services for Resilient Development partnership (CSRD);
“Climatology, foundation for climate services” annual training/workshop; the Interactive Tool for Analysis of
the Climate System (iTacs); Cooperation between MET Norway and the NMHS in Bangladesh, Myanmar and
Vietnam on Capacity Building; Tokyo Climate Center annual training seminar; and NOAA’s International
Research and Applications Project (IRAP): Integrating Climate Information and Decision Processes for
Regional Climate Resilience (GFCS, n.d.).
The next six countries in terms of greater GFCS involvement are all in Asia, representing South Asia, Southeast
Asia, and East Asia: India, Pakistan, Vietnam, China, Thailand, and the Republic of Korea. Combined, these
make Asia a strong market, as these governments are already fairly interested in climate service programmes.
Of these countries, Bangladesh, India, China and the Republic of Korea are also donors to the GFCS, showing
greater interest and the willingness to invest in climate services.
Other potential competitors to the EU based on donorship to the GFCS include Hong Kong, Iran and Canada.
While Japan and the US are not listed as donors on the GFCS website, it should be acknowledged that they
do help run some of the GFCS programmes, indicating some meaningful interest in developing a climate
services market.

4.3.2

National GDP Per Capita

National-level data, such as GDP per capita, can also be used to deduce whether or not a country has the
financial capacity to invest in a climate services market that could be a source of competition for the EU.
Countries with large and mega cities (based on population data from The Brookings Institution and World
Atlas) are ranked in Table 7, in order of their GDP per capita (based on World Bank data). Calculating World
Bank data for all countries worldwide, the global mean GDP per capita is USD 10,936, while the global median
GDP per capita is USD 4,077. These levels have been indicated in the table, so as to help put the numbers in
perspective. However, using GDP per capita data as an individual marker should be viewed with constraint.
For instance, countries that experience extreme weather events on an annual basis may have a greater
internal push to develop climate service expertise, even if they have a relatively lower GDP. Political systems
may also have a sway. China, for example, exhibits strong authoritarian rule by a leader who has expressed
interest in acting on climate change. As such, China’s politically ability to quickly divert funds for climate
services is rather high, compared to a democratic country with the same GDP per capita that must take into
account public opinion on how tax money is spent.
Of the countries with large and mega cities that are studied in this deliverable, the US has the highest GDP
per capita. The US is followed by two cities in Asia (Singapore and Hong Kong), as well as its North American
neighbour (Canada), before the first European country (United Kingdom) appears. The emerging BRICS
economies all fall below the global mean GDP per capita, with India also falling below the global median GDP
per capita. With the exception of Egypt, countries falling below the global median GDP per capita tend to be
in one of three global sub-regions: sub-Saharan Africa, South Asia, or Southeast Asia.
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Table 7: GDP Per Capita for Countries with a City of more than 5,000,000 Inhabitants
Country

GDP per capita, USD (2016)

United States

57,638

Singapore

52,963

Netherlands

45,638

Hong Kong

43,741

Canada

42,183

Germany

42,161

Belgium

41,272

United Kingdom

40,367

Japan

38,901

France

36,857

Italy

30,661

Korea, Republic of

27,539

Spain

26,617

Saudi Arabia

20,029

Chile

13,793

Argentina

12,440

Poland

12,414

Malaysia

9,508

Russian Federation

8,748

Brazil

8,650

Mexico

8,209

China

8,123

Peru

6,049

Thailand

5,911

Colombia

5,806

South Africa

5,275

Iran, Islamic Republic of

5,219

Iraq

4,610

Indonesia

3,570

Egypt

3,478

Angola

3,309

Philippines

2,951

Sudan

2,415

Nigeria

2,176

Vietnam

2,171

India

1,710

Pakistan

1,444

Bangladesh

1,359

Tanzania, United Republic of

876

Democratic Republic of the Congo

406

Taiwan

N/A

Turkey

Global Mean
(USD 10,936)

Global
Median
(USD 4,077)

N/A

(Source: World Bank, n.d.-a.)
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4.3.3

National Gini Index

The Gini index can also help understand the political climate and investment power of a country. The Gini
index provides a look into the level of inequality that exists within a country by measuring its wealth
distribution. The lower the Gini index, the lower the inequality level; the higher the Gini index, the higher the
inequality. Inequality often plays a strong role in determining who suffers disproportionately from the
adverse effects of climate change (Islam & Winkel, 2017). The Gini index therefore indicates which countries
have the political ability to solve collective problems and redistribute wealth. However, both poor countries
and rich countries can have a similar Gini index, as it merely measures the difference between the rich and
poor within a society. That is, two countries with the same Gini index could have very different situations:
everyone could be relatively wealthy, or everyone could be relatively poor. It is therefore important to
supplement Gini index data with the national GDP per capita data from Table 7. While the argument can be
made that economic data such as GDP per capita is not the best measure for a country’s political capabilities,
it is a good measure to rule out countries with low Gini indices that are most likely not going to compete with
EU suppliers. Iraq, for example, has a low Gini index of 29.5, hinting that the country could be a potential
climate service competitor. Incorporating its GDP per capita (USD 4,610), however, shows that it will most
likely not be investing in climate services that compete on an international level with European suppliers.
Countries are ranked by their Gini index in Table 8. Where the Gini indices are the same, the countries have
been listed in order of their GDP per capita. The orange highlights (representing being above the global
median GDP per capita) and blue highlights (representing being above the global mean GDP per capita) from
Table 7 are also used in Table 8. Based on Gini index data, the main potential competition and buyers of
European climate services are at the top of the chart, in blue. These are countries that are above the global
mean in terms of GDP per capita, yet they are also able to resolve (climate) inequality issues fairly decently.
Those that are not European countries include the Republic of Korea and Japan (East Asia), and Canada
(Northern America).
Table 8: Gini Index for Countries with a City of more than 5,000,000 Inhabitants
Country

GINI index

GDP per capita, USD (2016)

Belgium

28.1

41,272

Netherlands

28.6

45,638

Iraq

29.5

4,610

Pakistan

30.7

1,444

Germany

31.4

42,161

Korea, Republic of

31.6

27,539

Egypt

31.8

3,478

Japan

32.1

38,901

Poland

32.1

12,414

Bangladesh

32.1

1,359

France

32.3

36,857

Canada

34.1

42,183

United Kingdom

34.1

40,367

Italy

34.7

30,661

Vietnam

34.8

2,171

India

35.2

1,710
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Sudan

35.4

2,415

Spain

36.0

26,617

Russian Federation

37.7

8,748

Thailand

37.8

5,911

Tanzania, United Republic of

37.8

876

Iran, Islamic Republic of

38.8

5,219

Indonesia

39.5

3,570

Philippines

40.1

2,951

United States

41.0

57,638

Turkey

41.2

N/A

Democratic Republic of the Congo

42.1

406

China

42.2

8,123

Argentina

42.7

12,440

Angola

42.7

3,309

Nigeria

43.0

2,176

Peru

44.3

6,049

Malaysia

46.3

9,508

Chile

47.7

13,793

Mexico

48.2

8,209

Colombia

51.1

5,806

Brazil

51.3

8,650

South Africa

63.4

5,275

Singapore

N/A

52,963

Hong Kong

N/A

43,741

Saudi Arabia

N/A

20,029

Taiwan

N/A

N/A

(Source: World Bank, n.d.- a & n.d.-b.)

4.4 Analysis of the Three Elements and their Markers
Taking all three elements into account (geoclimatic conditions; economic activity and urbanisation; and
political climate and investment power), a more detailed picture develops regarding which areas may be
more inclined to invest in climate services, as well as which areas European climate service suppliers should
target.
Looking at the data for geoclimatic conditions, two markers are reviewed at global-regional levels:
population density, and risk and vulnerability (in terms of exposure, mortality, and economic damage). Asia
is the most densely populated global region, while Northern America and Latin America and the Caribbean
are considered the most at-risk global regions. These three regions’ geoclimatic conditions could feed an
internal demand and supply for climate services.
For economic activity and urbanisation, the markers reviewed for countries with cities of large and mega
cities are: city GDP per capita (PPP) and city growth rates. Based on city GDP per capita (PPP) data, Northern
America (particularly the United States) is the main competitor in terms of potential suppliers of climate
services. In terms of urbanisation growth rates for large and mega cities, Asia (South Asia – particularly India
and Pakistan) and Africa (sub-Saharan Africa) are the fastest-growing. As none of these countries have cities
with very high GDP per capita (PPP), they are most likely to be hotspots of demand for climate services, rather
September 2018

Page 18 of 55

SWOT Analysis of EU Supply
than potential competitors of supply. Ultimately, however, this marker is not the sole determinant of who
the main climate service suppliers are, and it needs to be viewed with other factors and elements taken into
account.
For the political climate and investment power, three markers are reviewed for countries with cities of large
and mega cities: GFCS participation and donorship, national GDP per capita rankings, and Gini index rankings
(with national GDP per capita considered). For GFCS participation and donorship, Bangladesh (South Asia)
ranks far above any other country, showing its motivation to use and develop climate services. The next six
countries to follow were also located throughout Asia, securing it as a top spot for climate service
development in the coming years. In terms of national GDP per capita rankings, Northern America (United
States and Canada) and two cities in Asia (Singapore and Hong Kong) are the top contenders for developing
a climate services suppliers market. According to Gini index rankings, East Asia (Republic of Korea and Japan)
and one country in Northern America (Canada) are the top potential competitors.
Putting the three markers for political climate and investment power together, it is Northern America and
Asia as a whole that emerge as the largest potential competitors in terms of climate service suppliers. Caution
should be encouraged when making such sweeping generalisations, however. Asia, for example, is much
larger than the Northern America region, and therefore it is natural that sub-regions within Asia (such as
South Asia and East Asia) encompass very different characteristics. It is also important to study each country’s
case individually. While Bangladesh has both high GFCS involvement and a low Gini index, its low national
GDP per capita makes it less of a competitor and more of a strong demand market. In fact, the Bangladesh
Meteorological Department currently needs more support for providing climate services than it can provide
(Braun & Furlow, 2018). For this reason, it is partnering with several international institutes to establish a
climate services academy (Braun & Furlow, 2018). While Bangladesh does not represent a major threat for
European climate service suppliers today, its efforts are noteworthy and should not be overlooked. Its
eagerness to develop climate services could provide opportunities for EU suppliers, e.g., should the EU
establish a joint programme with Bangladesh, enabling the two to mutually develop their climate service
markets.
Analysing the three elements (geoclimatic conditions; economic activity and urbanisation; and political
climate and investment power) altogether, Northern America becomes the dominant competitor for
European climate service suppliers. Its geoclimatic conditions have put its cities in the ripe position to be in
need of climate services. While Canada does well in the political climate and investment power category
(donor to the GFCS, high national GDP per capita, low Gini index), presenting a non-minor threat to European
climate service providers, it is the US that emerges as the strongest competitor. Both, a high GDP per capita
of the country as a whole, and high economic activity at the city-level, result in the strong potential to invest
in climate service suppliers. Indeed, the US is home to several strong public- and private-sector climate
service providers. Although the US has struggled with political support for global climate agreements, and
although it has a fairly high level of inequality based on its Gini index, national-level departments of the US
government are still highly engaged in providing top-tier climate services for free worldwide. Some, such as
NOAA, are also leading a GFCS project. Should the current political leadership continue to withdraw from
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international climate agreements, this situation could change. However, based on the markers analysed
above, the largest source of competition stems from the United States.
Asia is the next most competitive region. Geoclimatic conditions put a higher percentage of its cities at risk
of exposure to natural disasters than any other region. It is also the most densely-populated region. However,
the overall lower economic activity of Asian cities and the lower national GDP per capita levels place it in
more of a demand-side position. This is particularly the case for South Asia, which faces faster urbanisation
growth rates and is also very active in the GFCS programmes. Investments in climate services, however, will
most likely come from East and Southeast Asia, as Singapore, Hong Kong, Japan and Korea all have fairly high
GDP per capita levels, and Korea and Japan also exhibit low Gini indices. These countries will most likely spear
Asia’s efforts in terms of producing climate services. Mainland China, which is a GFCS donor active in four
GFCS programmes, is noticeably missing. This is because it has a GDP per capita below that of the global
mean, and an inequality level just above that of the United States. For the time being, it does not appear to
be a major competitor for European climate services providers, at least not based on these markers.
However, its rising power and authoritarian government could eventually change the situation.

5 Assessment of Global Transactional Competitive Data
In this section, the competition between EU and non-EU climate service suppliers is analysed using global
quantitative research. Transactions, global inter-trading sales figures, and global inter-trading patterns are
reviewed and used to supplement the analysis just discussed.

5.1 Climate Services Sales (€m) Analysis
Climate data for 223 countries have been grouped into regions and sub-regions, in line with the rest of this
report. As such, values for regions may vary from those in other deliverables in the MARCO project, however
the global total is the same. The benefit is to provide as clear and comparable data as possible for the analysis
in this task.
Figure 2 shows the climate services market, measured in sales (€m) by global region for the financial year
2016/17. The sales figure relates to commercial transactions that take place in that geographic region. It
includes domestic sales and imports, but not exports. The figure contains values for both Europe (EU and
non-EU combined), and for the EU-28 countries, illustrating how much of the European market the EU-28
countries hold, so as to avoid double counting. Global climate service sales were €35,778.3m in 2016/17. The
largest climate services market by far is Asia, with 41%; it is followed by Europe (EU and non-EU), with 25%
of the market; Northern America (US and Canada) hold 21%. The EU-28 is of comparable size with that of the
US. The EU-28 countries account for 81% of the European market and 20% of the global market; as such,
subsequent analysis is for Europe as a whole and does not break out the EU-28.
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Figure 2: Climate Services Sales (€m) by Global Region, 2016/17

Figure 3 shows the climate services market, measured in sales (€m) by selected global sub-regions. These are
regions that have been highlighted in the wider report. Here one can see East Asia is the largest sub-region
for climate services, with 25% of the global sales. This is closely followed by Northern America, with 21%.

Figure 3: Climate Services Sales (€m) by Selected Global Sub-Region, 2016/17

Figure 4 shows the climate services market, measured in sales (€m) by countries identified in Table 7,
presented in the same order. It is clear from this figure that in general those who sit below Iraq, who have a
GDP per capita below the global median, have a smaller climate services market than those who sit between
Malaysia and Iraq, who are above the global median but below the global mean. Those in the top 17, who
are above the global mean for GDP per capita, have larger climate services markets. There are exceptions to
this rule, such as China and India, which have a large climate services market despite their lower GDP per
capita. In contrast, Singapore, Saudi Arabia and Chile appear low. However, this is a measure of GDP per
capita—although the GDP per capita of Singapore and Saudi Arabia is high, their populations are low
compared with those of China and India. A more meaningful metric for analysis would be climate services
(€m) per capita, which is addressed in Table 9.
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Figure 4: 2016/17 Climate Services Sales (€m) by Countries Identified and Ordered as per Table 7

Table 9 again shows the same countries as Table 7, but with the addition of population size and climate
services per capita. The population sizes come from the CIA World Factbook and are the latest population
size estimate, predominantly from 2017. The table is heat-mapped, with the red colouring showing smaller
numbers per column and green showing the larger numbers. Whereas the figure above would indicate that
countries such as Singapore, Netherlands and Hong Kong have a smaller market and India and Mainland
China have a much larger climate services market, adding the layer of climate services per capita makes the
picture much clearer. The figures in Table 9 clearly show that the highest climate services market per capita
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is Hong Kong (€22.44), followed by the United States (€21.09). In fact, Singapore, the Netherlands and Hong
Kong are all in the top four for climate services per capita, with Mainland China and India having relatively
low figures.
Table 9: 2016/17 Climate Services Sales (€m), Population and Climate Services per Capita, by
Countries Identified in Table 7
CS Total (€m)

Population

CS per Capita (€)

161.40

7,191,503

22.44

6,887.38

326,625,791

21.09

Belgium

221.90

11,491,346

19.31

Netherlands

318.75

17,084,719

18.66

Japan

2,278.26

126,451,398

18.02

UK

1,152.78

65,648,100

17.56

France

1,113.73

67,106,161

16.60

Germany

1,329.89

80,594,017

16.50

Canada

583.54

35,623,680

16.38

Taiwan

379.88

23,508,428

16.16

Spain

738.98

48,958,159

15.09

Singapore

78.71

5,888,926

13.37

Italy

703.22

62,137,802

11.32

Korea, Republic of

577.84

51,181,299

11.29

Poland

306.18

38,476,269

7.96

Chile

131.23

17,789,267

7.38

Argentina

306.93

44,293,293

6.93

Malaysia

171.95

31,381,992

5.48

Mexico

680.07

124,574,795

5.46

Russian Federation

774.70

142,257,519

5.45

South Africa

293.30

54,841,552

5.35

Saudi Arabia

151.68

28,571,770

5.31

Colombia

251.06

47,698,524

5.26

Thailand

343.73

68,414,135

5.02

Brazil

963.28

207,353,391

4.65

Iran, Islamic Republic of

334.42

82,021,564

4.08

China

5,471.52

1,379,302,771

3.97

Turkey

298.99

80,845,215

3.70

Peru

100.24

31,036,656

3.23

Philippines

282.62

104,256,076

2.71

Egypt

222.77

97,041,072

2.30

India

2,670.54

1,281,935,911

2.08

Indonesia

442.87

260,580,739

1.70

Vietnam

150.14

96,160,163

1.56

Country
Hong Kong
United States

Iraq

55.29

39,192,111

1.41

Bangladesh

199.36

157,826,578

1.26

Pakistan

255.70

204,924,861

1.25

Sudan

40.76

37,345,935

1.09
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Angola

26.28

29,310,273

0.90

Nigeria

79.86

190,632,261

0.42

Democratic Republic of the Congo

26.64

83,301,151

0.32

Tanzania, United Republic of

15.75

53,950,935

0.29

5.2 Climate Services Import and Export Analysis
Import and export data can be calculated for 36 of the 42 countries identified in Table 7. The countries for
which inter-trading figures are currently unavailable include: Iraq, Angola, Sudan, Nigeria, the United
Republic of Tanzania, and the Democratic Republic of the Congo. Typically, 52 global economies are used for
measuring inter-trading, as they have been proven to account for approximately 90% of all exports, based
upon global analysis for the UK across multiple sectors, including weather and climate, climate services, the
Low Carbon Environmental Goods and Services Sector [or (LC)EGSS], cyber security, design and others. For
the MARCO project, this was expanded to the top 52 global economies plus other EU countries, in order to
capture all EU-28 export activities. The methodology for inter-trading is included in Section 2 of MARCO D2.2,
Interim Definition, Taxonomy and Report.
To begin, inter-trading between the top 52 economies plus the EU economies was mapped out for climate
services, measuring where trading was taking place and with whom. The 36 countries for which there was
already data were then grouped together, giving a total import market of €2,477m for those collective 36
countries. The analysis then focused specifically on where those countries import climate services from. This
illustrates on a basic scale who the major exporters are of climate services into those 36 countries (as a
group). It is a simplistic illustration of which countries are leading the export market among the top 36
countries in this study. The results are displayed in Figure 5. They clearly demonstrate the leading countries
exporting into the top 36 (or those countries the top 36 import climate services from) are Mainland China,
the US, India and Japan. These are followed by the EU countries of Germany, the UK and France. These seven
countries are responsible for €1,430m, or 58% of imports into the top 36 countries.
Figure 5: 2016/17 Top 40 Countries Selling Climate Services (€m) into the Top 36 Countries
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To look more closely at the patterns of inter-trading, the countries are grouped according to their global
region in Figure 6: Africa, Asia, Europe, Latin America & the Caribbean, Northern America and Oceania.
Figure 6: 2016/17 Regions Selling Climate Services (€m) into the Top 36 Countries

Asia is the largest exporter of climate services into the top 36 countries, holding 46% of the market, followed
by Europe with 28% and North America with 15%.
Looking at each of the 36 countries, the top 10 countries they individually imported climate services from
can be determined. The results are shown in Table 10, where the countries are ranked in order of size of
climate services market sold into each country listed on the left. This allows one to look at the import pattern
at the country level. EU countries are coloured green in the table, for ease of reference. Of the top four
countries from Figure 5, the US, India and Japan are consistently found in every import market (the top 36
countries importing climate services from the ranked export countries). Mainland China is in the top 10 for
exporting to every country except for Chile. In terms of EU countries, Germany, the UK and France are present
in the top 10 for all markets, Spain is present in 28 markets, and Italy in 12. Overall, there is some difference
in the countries present lower down the ranking, but generally the same mix are found in the top seven, with
subtle changes in the order depending upon the import market.
One interesting aspect of this analysis is the interplay between Mainland China and the US. From Table 10,
one can see that the US is consistently the largest exporter to the individual countries, ahead of China in all
markets. However, the results of the collective import figures from Figure 5 show that in total, China has the
largest export market. This is purely indicative of the balance of trade between Mainland China and the US
and the scale of imports that the US has from Mainland China. China imported €35.2m from the US in
2016/17, whereas in the same year the US imported €176.6m from China. This one export market is enough
to place Mainland China as the largest exporter into the grouped countries, whereas in reality, the US is
generally the largest exporter at the country level. This highlights the need to look at all transactional data at
many levels to get a clear picture of patterns of trade.
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Another interesting aspect of the analysis is that Figure 6 places North America in third, behind Asia and
Europe. This illustrates how although the US is the dominate player in the market, when looking at individual
countries in terms of regional analysis, the higher number of countries in Asia and Europe places those
regions ahead.
Table 10: 2016/17 Top 10 Countries Selling Climate Services (€m) into Each of the Top 36 Countries
Identified as per Table 7
Top 36
Countries
Importing
CS

Top 10 Countries Exporting into the Top 36 Countries
1st

2nd

3rd

4th

5th

6th

7th

8th

9th

10th

United
States

China

India

Japan

Germany

UK

France

Brazil

Russia

Spain

Italy

China

US

Japan

India

Germany

UK

France

Brazil

Italy

Mexico

Spain

India

US

China

Japan

Germany

UK

France

Brazil

Spain

Italy

Russia

Japan

US

China

India

Germany

UK

France

Brazil

Mexico

Spain

Russia

Germany

US

China

India

Japan

UK

France

Brazil

Russia

Spain

Italy

UK

US

China

India

Japan

Germany

France

Brazil

Russia

Spain

Italy

France

US

China

India

Japan

Germany

UK

Brazil

Russia

Spain

Italy

Brazil

US

China

India

Japan

Germany

France

UK

Russia

Spain

Italy

Russian
Federation

US

China

India

Japan

Germany

UK

France

Brazil

Spain

Mexico

Spain

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Mexico

Italy

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Spain

Mexico

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Spain

Canada

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Spain

Korea,
Republic of

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Italy

Indonesia

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Italy

Taiwan

US

China

Japan

India

Germany

UK

France

Brazil

Spain

Russia

Thailand

US

China

India

Japan

Germany

UK

France

Brazil

Mexico

Spain

Iran, Islamic
Republic of

US

China

India

Japan

Germany

UK

France

Brazil

Spain

Mexico

Netherlands

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Spain

Argentina

US

China

India

Japan

France

Germany

UK

Brazil

Russia

Spain

Poland

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Spain

Turkey

US

China

India

Japan

Germany

UK

France

Brazil

Spain

Russia

South Africa

US

China

India

Japan

Germany

UK

France

Brazil

Mexico

Italy

Philippines

US

China

India

Japan

UK

France

Germany

Brazil

Italy

Spain

Pakistan

US

China

India

Japan

Germany

France

UK

Brazil

Russia

Spain

Colombia

US

China

India

Japan

UK

Germany

France

Brazil

Russia

Mexico

Egypt

US

China

India

Japan

France

Germany

UK

Brazil

Italy

Russia

Belgium

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Spain

Bangladesh

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Spain

Malaysia

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Mexico

Hong Kong

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Spain

Saudi Arabia

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Spain

Vietnam

US

China

India

Japan

Germany

France

UK

Brazil

Spain

Russia
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Chile

US

India

Japan

Germany

France

UK

Brazil

Spain

Russia

Canada

Peru

US

China

India

Japan

Germany

UK

Brazil

France

Russia

Mexico

Nigeria

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Singapore

US

China

India

Japan

Germany

UK

France

Brazil

Russia

Spain

Iraq

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Sudan

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Democratic
Republic of
the Congo

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Angola

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Tanzania,
United
Republic of

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

5.3 Focus on EU and US Inter-trading
The US has been identified as the dominant country in the climate services export market, both in this and
other sections of the report. In this sub-section, the inter-trading relationships between the US and the 28
countries of the EU are explored.
From the analysis above, it is clear the US is a large exporter of climate services to the rest of the world. In
order to get a balanced view of the market, however, it is important to also look at imports. Figure 7 gives
the imports and exports for the US with the individual 28 countries of the EU. Although the US exports a large
amount into the EU, it also imports a significant amount of climate services from the EU. Whenever a country
exports more than it imports, it is considered a positive trade flow; when it imports more than it exports, it
has a negative trade flow. Figure 7 clearly shows that Austria, Belgium, Denmark, France, Germany, the
Netherlands, Poland, Spain, Sweden and the UK have very positive trade flows with the US, with the US
importing more climate services from these countries than it exports. In contrast, countries such as Greece,
Italy and Portugal have negative trade flows, with the US exporting more to those countries than it imports.
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Figure 7: 2016/17 US Import and Export of Climate Services (€m) with 28 Countries in the EU

Looking closer at the percentage split between imports and exports of the US with the 28 countries of the
EU, as shown in Figure 8, one can see that the overall trade balance between the US and the EU market is
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very close. The gold colour represents imports into the US from the EU countries and the purple represents
exports from the US to the EU countries.
Figure 8: 2016/17 US % Import/Export of Climate Services with 28 Countries in the EU

When looking at the US trade flows (exports – imports) in Table 11, one can see that the US has a negative
trade flow with most of the EU. However, it is more balanced than on the global market, where the US has a
negative trade flow of €472m.
Table 11: 2016/17 Trade Flow of the US With the 28 EU Countries and Global
US Exports (€m)

US Imports (€m)

Trade Flow

28.53

22.17

6.4

Portugal

8.34

3.86

4.5

Greece

4.36

4.01

0.4

Croatia

0.93

0.75

0.2

Czechia

3.25

3.12

0.1

Malta

0.13

0.13

0.0

Luxemburg

0.52

0.54

0.0

Bulgaria

1.15

1.20

0.0

Slovenia

0.74

0.80

-0.1

Lithuania

0.90

1.00

-0.1

Estonia

0.39

0.49

-0.1

Cyprus

0.30

0.41

-0.1

Latvia

0.52

0.64

-0.1

Slovakia

1.50

1.70

-0.2

Romania

3.15

3.39

-0.2

Denmark

3.07

3.42

-0.3

Trade Partner
Italy
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Hungary

2.80

3.20

-0.4

Austria

4.68

5.11

-0.4

Ireland

2.32

2.77

-0.5

Finland

2.72

3.65

-0.9

Sweden

4.71

5.67

-1.0

Germany

42.30

43.67

-1.4

Poland

8.49

10.01

-1.5

Netherlands

8.80

10.36

-1.6

Belgium

5.67

7.37

-1.7

France

31.25

35.94

-4.7

UK

32.31

37.07

-4.8

Spain

17.71

22.61

-4.9

EU 28

221.5

235.0

-13.5

Global Figures

394.6

866.6

-472.0

In the global market, the countries with which the US has a trade flow of over -10m are shown in Table 12.
They are all outside of the EU and 83% of the trade deficit of the US is due to trade with Asia.
Table 12: 2016/17 Trade Flow of the US With the 28 EU Countries and Global
US Exports (€m)

US Imports (€m)

Trade Flow

China

35.19

176.64

-141.5

India

18.48

89.59

-71.1

Japan

20.93

71.99

-51.1

Brazil

8.11

31.02

-22.9

Russia

6.46

24.96

-18.5

Mexico

6.30

21.70

-15.4

South Korea

4.60

17.92

-13.3

100.06

433.81

-333.8

Trade Partner

Total

5.4 Analysis of the Global Transactional Competitive Data
The global transactional competitive data has shown that the US is the main competitor with the EU on the
worldwide market. The US is stronger in the export market than most other countries in the top 36 countries
investigated, however in-depth analysis of the trade flows suggest that the US generally has a negative trade
flow, both with the EU and on the global stage. This does not detract from the huge market potential within
the US/EU inter-trading market (trading between the US and EU), nor from the potential competition for
inter-trading with other markets currently held by the US. Although the US is in a negative trading position
within the climate services market, it still accounts for one of the largest exporting economies in the world.
The goal of the EU should be to gain further exporting market from the US and push it further into negative
trading, more in line with the global trend.
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6 SWOT Analysis for European Climate Service Suppliers
A SWOT analysis examines four elements (Humphrey, 2005):
•
•
•
•

Strengths: Internal attributes and resources that support a successful outcome
Weaknesses: Internal attributes and resources that work against a successful outcome
Opportunities: External factors that the entity can capitalize on or use to its advantage
Threats: External factors that could jeopardize the entity's success

In order to evaluate and compare EU climate service suppliers against their global competition, it is
imperative to address the mechanisms that are able to bridge supply and demand. Van de Ven’s Sources of
Innovation model (Van de Ven, 1999; Van de Ven et al., 2008) is well-suited for considering all aspects of an
immature market.
Four sources of innovation are explored in Van de Ven’s model:
•

Institutional arrangements. Institutional arrangements cover the different standards, laws and
regulations that enable or hinder market growth in a specific nation or industry. For example, a
national climate adaptation plan can greatly boost the national demand for climate services.

•

Users. Users of climate services can impact market growth through their demand. Users are
affected by both specific cultural norms as well as corporate strategies, tradition for competition,
and individual competencies to handle and absorb information or technology.

•

Suppliers. Suppliers help the market grow by developing well-suited products, having the
appropriate business functions for addressing the market, and by having access to adequate
resources.

•

Inputs. Inputs are the availability of qualified labour (competence and training), capital
investments, and up-to-date research, technology, and data. Such inputs are often linked to
suppliers’ resources.
Figure 9: Sources of Innovation in the Climate Services Market

(Source: Van de Ven, 1999.)
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Dynamics between the different perspectives are especially crucial in the development of a market. For
example, if suppliers create a new modelling tool able to project future changes, it will not stand a chance
on the market if users do not have the necessary capacity to understand its findings, or if regulations do not
support a proliferation of the tool via the policies within that sector.
The four sources of innovation will now be explored in more detail, highlighting the aspects that are most
important for assessing Europe’s climate services providers against their top global competitors: their
counterparts in the US. A SWOT as it applies to each source of innovation is provided after each discussion.
Case studies are provided throughout, helping to illustrate the analysis.

6.1 Institutional Arrangements
6.1.1

Legislation and Policy

Institutional arrangements are highly connected to both the political climate and the legislation and policies
that enable or hinder market growth. Currently, experts suggest that the US is ceding scientific leadership in
weather and climate forecasting due to a lack of support from the Trump administration. Even though the
US has recognised that up to one-third of its GDP depends on accurate weather and climate information, an
attempt to reorganise NOAA’s dispersed climate capabilities under a single-line office (which would enable a
more efficient response to the country’s increasing demand for scientific data and for climate information),
failed. As a consequence, some say that the US has fallen behind other nations, particularly the EU, when it
comes to the accuracy of the government's main forecasting model, known as the Global Forecast System
(GFS). Instead of working to put the US back in the lead, the Trump administration has proposed cutting the
budget for next-generation weather modelling at NOAA (Brasseur & Gallardo, 2016).
The European Commission is taking a very different stance from that of the United States. Besides an
ambitious research program within the Horizon-2020 program (European Commission, 2013), in 2015 it
launched a preoperational Copernicus Climate Change Service (C3S), to be operated by the European Centre
for Middle-Range Weather Forecasts (ECMWF) in Reading, UK.
The EU has committed to spending at least 35% of the overall EUR 80 billion budget of Horizon 2020 for
climate-related research and innovation actions, and it has a clear ambition to build Europe’s resilience to
climate change by significantly strengthening the global market for climate services. However, it seems that
even though there are precise targets at the EU level, there exists a lack of synergies between the member
states’ policies. Whereas France and the UK have binding obligatory plans for their cities, most other
European countries have published national climate change strategies without binding plans at the city-level.
There is evidence that a lack of public support does not seem to influence adaptation efforts in the US
(Reckien et al., 2015). In the US, aggregated personal incomes and poverty rates are more important
influences on adaptation than are public budgets, possibly reflecting the country’s distinctive planning
systems and practices. It is also important to note that in the absence of leadership from Washington, states,
cities, colleges and universities, as well as businesses representing a sizeable percentage of the US economy
are all pursuing ambitious climate goals, working together to take forceful action and to ensure that the US
remains a global leader in reducing emissions and adapting to future impacts. As of June 2017, several
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industry heavyweights like Apple, Facebook, Google, Amazon and Microsoft, as well as nine US states
representing more than one-third of the US population and contributing USD 6.2 trillion to the US economy,
had signed an agreement to keep up pace according to the Paris Agreement (Kahn, 2017). Another 15 US
states have binding adaptation plans in place and are executing their targets.
Case study: National climate change regulations in the EU
The existence of urban climate change plans can be visually compared with the existence and strength
of national strategies and directives. The United Kingdom—where local climate change plans are
compulsory—is an example of a country where urban climate change plans are almost universal. The
abundance of climate plans in Britain is due to special circumstances: there is a legal obligation, i.e., the
Climate Change Act 2008, on every municipality to have a climate change plan in place. As part of this
national legislation, British cities are required to plan for projected climate change impacts, and to take
action to enhance their adaptation and mitigation potential. Similar legislation in other European
countries exists only in France. By the end of 2012, by which time all major French cities were required
to have both a mitigation and an adaptation plan, 14 French cities out of the 35 sampled still lacked any
plan (Reckien et al., 2015). Most other European countries published national climate change strategies
without binding plans for cities, for one reason or another. In Germany, for instance, spatial planning

makes substantial use of past and present climate data, but the strictly-regulated nature of planning
prevents the use of climate projections, due to their inherent uncertainties (Reckien et al., 2015).

6.1.2

Global Outlook

Even though the United States’ decision to leave the Paris Agreement represents a significant setback for the
world (the US is a significant source of finance and technology for developing countries in their efforts to
fight rising temperatures), this setback may also represent an opportunity for the EU to go ahead and become
the front runner in the development of climate technology and services. The climate services market is
growing in developed and developing countries. The International Finance Corporation (IFC), a member of
the World Bank Group and the largest global development institution focused on the private sector in
developing countries, analysed the national climate commitments made in Paris by 21 emerging market
economies. Major investments in infrastructure and climate-smart solutions are expected in all 21 of these
economies. If these countries make good on their ambitions to scale up solar and wind energy, increase green
buildings, put in place cleaner transport, and implement waste solutions—there is a USD 23 trillion
investment potential between now and 2030 (IFC, 2016).
It must be noted that the Paris Agreement placed adaptation measures on par with mitigation measures.
Even though a collective and quantifiable goal for adaptation finance was not part of the final agreement,
the agreement does recognise funds that place an emphasis on adaptation, including the Least Developed
Countries Fund, the Special Climate Change Fund, the Adaptation Fund and the Green Climate Fund.
Additionally, more countries pledged to fund the Least Developed Countries Fund and the Adaptation Fund.
For example, the Green Climate Fund is to serve as one of the main channels for multilateral financial
transfers, with USD 100 billion to be mobilised annually by 2020.
September 2018

Page 33 of 55

SWOT Analysis of EU Supply

Case study: The West African Science Service Center on Climate Change and Adapted Land Use
The African continent is in great need of climate services. It also represents a market opportunity.
Interesting projects have been initiated, very often in partnership with European or North American
funding agencies or non-governmental organisations.
The West African Science Service Center on Climate Change and Adapted Land Use (WASCAL), developed
jointly by the governments of Germany and 10 West African countries, is a research-focused climate
service centre, designed to enhance the resilience of human and environmental systems to climate
change. The funding provided by Germany is dedicated to strengthening climate-related research
infrastructure and capacity in West Africa.

Joint action within international programmes (World Climate Research Programme, Future Earth, Belmont
Forum, etc.) is a priority for the EU. Research, innovation and capacity building for climate services has a
major international co-operation component. Specific actions combining research, innovation, training and
capacity building in less-developed countries is already taking place. Notable projects include MESA
(Monitoring of the Environment for Security in Africa) and GMES (Global Monitoring of Environment and
Security), which is an initiative of the European Union and the European Space Agency, developed to provide,
on a sustained basis, reliable and timely services related to environmental and security issues in support of
users’ and policymakers’ needs. Additionally, the European Copernicus Climate Change Service, which will
deliver 33 “essential climate variables” on an open-access basis, is expected to be a game changer once it
becomes operational (European Commission, 2015). As part of the World Meteorological Organization’s
GFCS, these climate variables are focused on the most vulnerable countries in the world. Nonetheless, the
basic infrastructure and capacities in the developing world are missing in order to sell highly-specialised
climate service solutions and create a demand-driven market in Africa. As shown in the context of climate
adaptation, disparities in per capita spending between wealthy and poor cities suggests that, so far, the
world’s climate adaptation response has been about protecting physical capital, rather than human lives
(Heffernan, 2016).
Case study: The Weather Research and Forecasting Model
The US-originated Weather Research and Forecasting Model (WRF) has become one of the world’s most
widely-used numerical weather prediction models. Designed to serve both research and operational
needs, it has grown to offer a spectrum of options for a wide range of applications. The cumulative
number of WRF registrations tops 36,000, spread across 162 countries (National Research Council, 2003).
The US has a strong global tradition and position with climate services. For example, due to the reliable
climate variations in regions like the US, Southeast Asia and Australia, the US has a strong foothold in these
regions, especially within the seasonal climate forecast services. Furthermore, the US is a dominant
participant and contributor to international observing systems and research programmes. It alone finances
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more than 20% of the World Meteorological Organisation (WMO), a United Nations intergovernmental
agency (Shendruk, 2017).

6.1.3

Public-Private Partnerships

Whereas a centralisation of EU weather services can be an advantage, such as when battling for contracts in
less-developed countries when the bottom line is not the main driver of many decisions, the EU may be
missing out on potential market opportunities following from a clearly-regulated public-private strategy. For
instance, the US is one of only a few countries that continues to provide full and open access to data, and as
a result has a thriving commercial weather industry.
It should also be noted that NOAA led the development of the International Research Institute for Climate
and Society (IRI) in the early 1990s. There were several reasons for this: to realise climate-related
opportunities; to address information and capacity gaps identified by both the scientific and intergovernmental communities; and to serve as a resource to rapidly accelerate not just the science of climate
monitoring and modelling, but also the production, distribution and application of climate products. Over
the years, the IRI has incorporated what it has learned on the ground, expanding it to include a greater
emphasis on capacity building, training and understanding of the socio-economic context (including the role
of multiple stressors and elements of resilience). As a result, there are more organisations, institutions and
programmes focused on various aspects of climate modelling, monitoring and information production in the
US. The IRI itself continues to be among the leaders in this innovative field, and as a well-respected source of
technical knowledge and expertise, it is sought after by development organisations, public health networks,
countries and sector-specific associations.
In addition, the US National Weather Service established guidelines for determining which activities it should
undertake and which it should avoid. According to the 1991 public-private partnership policy, the
development of custom products needed by specific user groups and most of the television and radio
dissemination aspects should be left to the private sector. Today there are companies saying they can launch
weather satellites or run their own weather models that can compete with NOAA's or the European model.
For example, tech company Panasonic, which has long been involved with systems to provide weather data
from aircraft, has claimed to have the best weather model in the world (Holthaus, 2016).
On the other hand, if private vendors succeed in undermining the hand from which they have been fed, NOAA
risks losing its public safety mission and public good, potentially giving large, publicly-funded European
programmes the upper hand in the provision of reliable and free data collection. Particularly on the public
side of the market in developing countries, there seems to be an opening for EU services built on the
philosophy that no one sector can stand alone and do the observational and modelling work demanded by a
vast customer base. One strength of the European model is that weather, water and climate services remain
dependent on the willingness of the government, academic and commercial sectors working together
effectively. Even so, the US government is keeping up pace in terms of new innovative services. For example,
there is the GRACE (Gravity Recovery And Climate Experiment) satellite, the NASA rain-measuring satellite
GPM, and the NOAA HRRR weather model, all of which are leading technologies initiated by the US
government and run in collaboration with global partners.
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6.1.4

Codes and Standards

Looking at the demand survey results and interviews conducted in MARCO D4.6, Segmented Qualitative
Analysis of Market Demand and Users’ Needs, there is a high demand for a standardisation of data and
protocols, as well as the development of a certification system and quality assurance methodologies.
Standards stimulate and enable innovation and global competition. In an increasingly competitive world, all
industries need framework conditions that can serve as the basis for investment, innovation and gaining
global market share. The EU can gain advantages by leading the way in this standardisation process. The Joint
Research Centre (JRC) supports the Copernicus Climate Change Service (also developed by the EU), by helping
to standardise Earth observation products and services related to climate change. This involves taking in-situ
measurements, developing and benchmarking new satellite products, and assuring compliance with
international standards. The JRC collaborates with the UK’s National Physical Laboratory, the USA’s National
Institute of Standards and Technology, and space agencies such as the European Space Agency, the European
Organisation for the Exploitation of Meteorological Satellites (EUMETSAT), the National Aeronautics and
Space Administration (NASA), the National Oceanic and Atmospheric Administration (NOAA), and the United
States Geological Survey (USGS). Nonetheless, the work to set standards and exchange data and products
can be difficult to craft because each government has its own approach to the provision of services. This calls
for a joint effort in the EU, as the countries have very different approaches and legislation.
Figure 10: SWOT for the EU Climate Services Market (Against US Competition) in terms of
Institutional Arrangements
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6.2 Users
In several cases, climate services have been established with the assumption that an active market of users
and stakeholders is in place to rapidly benefit from science-based information. Unfortunately, the market
has only been partially established, and in many cases the relation between climate services and potential
stakeholders remains weak or ad-hoc. At the moment, the future of climate services for the private market
is blurred. As depicted by the interviews conducted in MARCO D4.6, there are several core issues for the
market’s development. These include a mutual lack of understanding by both suppliers and users regarding
the market’s needs, an awareness of risk and responsibility, and the potential and limitations of climate
services. Market trends and transparency are critical in order to identify priorities for investment in science
and innovation. In order to identify these priorities, the EU Roadmap (European Commission, 2015) and other
research suggest:
•

A strong focus on the demand side and on the user-provider interface.

•

Multi-disciplinary approach combined with innovation (prioritising research efforts as well as the
co-design and co-delivery of innovation towards fit-for-purpose services).

•

Building capacities and communities of practice (supporting the innovations and including those
who work at the user–provider interface).

•

Strengthening requirements (quality control, standards, certification, reinforcing relationships and
building trust).

•

Integrating climate information with multiple data sources.

•

Being consistent with the users' existing decision-making framing and practices.

6.2.1

Risk Awareness

From several case studies undertaken as part of the MARCO project, it seems evident that adaptation efforts
are mainly driven by past experiences of weather extremes and not by anticipated future impacts of climate
change. Experienced impacts, together with the current adaptive capacity of a city or state, is the most
important driver to engage with climate planning and to purchase climate services. The total reported
economic losses caused by weather and climate-related extremes in the European Economic Area from 19802015 amounted to around EUR 433 billion. This number is rising, as is the awareness of climate change
(European Environment Agency, 2017).
A climate scenario by the JRC shows that river floods in Europe could directly affect more than half a million
people each year by 2050, and nearly one million by 2080, compared to about 200,000 today. Related annual
damages could climb from the current EUR 5.3 billion up to EUR 40 billion in 2050, reaching EUR 100 billion
by 2080, due to the combined effect of climatic change and socio-economic growth (Alfieri et al., 2015).
Although Europe has been hit very hard, the costs are way below the costs in Southeast Asia and the US.
During 2017, the US experienced a historic year of weather and climate disasters. In total, the US was
impacted by 16 separate billion-dollar disaster events, including three tropical cyclones, eight severe storms,
two inland floods, one crop freeze, one drought and one wildfire (Munich Re, 2016; Swiss Re, 2017; NOAA,
2017). The climate-related costs since 1980 amount to USD 1.2 trillion, which is more than three times the
costs that Europe has been facing in that same period.
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Figure 11: 1980-2017 Billion-Dollar Disaster Event Frequency in the US (CPI-Adjusted)

(Source: Munich Re, 2016; Swiss Re, 2017; NOAA, 2017)

In addition, it seems that even though climate-related costs and risks are hotly debated in the US, the
awareness of value for climate services is high. In a study of relevant literature on the value of climate services
across economic and public sectors, the majority of the studies analysed examined the value of climate
services within the United States and/or Australia. Knowing the value of climate services generates
awareness of costs and justifies the implementation of adaptive technologies and paid-for services.
Figure 12: Studies Reviewed by Region

(Source: Clements et al., 2013).
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6.2.2

Uncertainty and Sectoral Variance

From the survey and interviews in MARCO D4.6, it is clear that weather forecasts and past weather and
climate data are widely employed to help infer and predict future climate conditions. In contrast, the
application of less-established and emerging types of climate services is varied across sectors. For instance,
seasonal climate forecasts and climate change projections are more commonly used in agriculture, energy,
water and other sectors of activity (including industry and research sectors). From MARCO D4.6, however, it
is clear that these services are requested and needed across the board. The research also reveals that there
continues to be a gap between users’ needs and the provision of climate information. In particular, there is
a clear interest in the use of decadal climate predictions, yet these remain poorly understood and limited to
research-based applications.
One of the greatest barriers for using climate services on larger timescales is the uncertainty and quality of
data, as climate information is more reliable at smaller timescales. This is directly linked to the lack of
predictability of the chaotic variations in climate variables and the insuﬃcient accuracy of model initialisation.
As a consequence, the skills in seasonal forecasting have been limited, except perhaps in regions that are
directly aﬀected by slow, varying oceanic conditions, or are in the tropics under the inﬂuence of multi-year
variations. Meteorological phenomena like El Niño are thus a driver for the development of seasonal
forecasting. In the case of El Niño, there are also consequences for a geographic region with great adaptive
capacity, such as the United States. This gives the US an even greater foothold in the affected regions.
Figure 13: Timescales Requested by Climate Service Users
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(Source: MARCO D4.6)

MARCO D4.6 also points to great nuances between sectors, which highlight the diversity of users’ needs and
requirements, and the importance of not homogenising the end user as a single group, but rather embracing
these differences to find new ways of tailoring the climate information. The integration of climate
information

in

the

assessment

of

risks

and

opportunities

of

any

organisation

(business/administration/service) is increasingly needed, but it is in the development of options for solutions
that climate services may express their best market value.

September 2018

Page 39 of 55

SWOT Analysis of EU Supply
Figure 14: SWOT for the EU Climate Services Market (Against US Competition) in terms of Users

6.3 Suppliers
Suppliers must balance between providing climate services that are free and open access, while also
providing climate services that are highly-customised and available for a fee, as both are essential to fuelling
market growth. Determining whether to develop useful information or usable information is another
challenge. For example, some suppliers struggle with knowing just how much to focus on the service
dimension of climate services (that is, providing a regular flow of data for essential climate variables while
also merging that data with other sources of information, be it socio-economic data, modelling and
assessment tools, impact and vulnerability data, or adaptation and mitigation solutions). Likewise, knowing
whether or not certain resources (such as data availability, amount, source and quality), are suited for
tailored climate services is another constraint.

6.3.1

Trend for a User-Driven and Science-Informed Approach

Although European member states are not always in accordance with each other, there are several bestpractice examples of end-to-end collaboration and development of climate services from European member
states. One example is the UK’s Met Office, which is described in more detail in the following case study box.
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Case study: End-to-end climate services delivery in the EU
The UK's Meteorological Office realised that its expertise in weather forecasting and services could be
used to assess climate risks, and, as part of its commercial objectives, has organised itself to advise public
and private sectors on climate-related issues. With the support of a substantial marketing effort and the
creation of a new team of applied scientists and consultants, the Met Office developed an end-to-end
delivery chain extending from core climate research to model prediction, information translation, service
development, and customer delivery. Two key areas of the UK effort have been the development and
production of seamless operational forecasts for periods ranging from weeks to decades ahead, and the
translation and application of these forecasts to add value for the users and decision makers.
In Germany, the Deutsche Klima Dienstleistung (DKD, or German Climate Service), a national network of
agencies and offices, provides long-term climate information, regional climate projections and advice on
climate adaptation. So too, does the German Institute for Climate Services (GERICS) of the Helmholtz
Association. Other initiatives, often with the support of weather services, have been implemented in
France, the Netherlands, Norway and other European countries (Brasseur & Gallardo, 2016).
Nonetheless, this user-driven model is also a tradition in the US. The aforementioned agreement between
public and private weather companies has paved the way for the development of highly-competitive and
user-oriented products. Thus, looking at the commercial side, the US is ahead both on the product side and
on the information/interpretation side. With several US tech companies looking to sell their products to both
national governments and private industries, the US climate services market is turning the existing business
model on its head. This commercial flourishing of services has given the US a head start when it comes to
selling commercial paid-for services on a global scale.
Case study: Private tech startups in the United States
Skybox Imaging is considered one of the most innovative companies in the emerging environmental
observing sector. Skybox, a Silicon Valley startup that attracted USD 91 million in venture capital funding
to launch a fleet of mini fridge-sized microsatellites, promises to provide on-demand high-definition video
as well as still imagery of any spot on Earth. Such data could prove useful to everyone from scientists
monitoring glaciers to Wall Street analysts needing to track the number of cars in Walmart parking lots
across the country, so as to anticipate sales trends.
Another company, GeoOptics, is focused on analysing Earth’s atmosphere. It aims to launch a fleet of 24
satellites into low-Earth orbit within the next eight years. Its satellites would take advantage of proven
techniques known as global positioning system (GPS) radio occultation. GPS radio occultation uses the
ways in which radio waves are bent as they pass through the Earth’s atmosphere to glean information
about the temperature, humidity, and other aspects of layers of air — a potential gold mine for datahungry meteorologists and their computer systems that help them generate accurate forecasts.
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With firms like Elon Musk’s Space X and Virgin Galactic in the space-transport business, satellites are expected
to be launched at prices that would have been unthinkable just a decade ago. Thomas Yunck, the founder
and chief technology officer of GeoOptics, told Climate Central that his firm believes it can launch a dozen
GPS radio occultation satellites for just USD 72 million by reaping the cost savings that come from
reproducing instruments once the initial development costs are paid (Freedman, 2013).
This pales in comparison to the price tag of the similar joint US-Taiwanese satellite network that has a 10year estimated cost of USD 420 million. Looking at it from a consultancy service perspective, a recent
benchmark of the 15 largest environmental service providers in the US identified AECOM, CH2M, ERM,
Ramboll Environ and Tetra Tech as the five market leaders. The US market for environmental services is
estimated to be worth USD 14.6 billion, the largest such single market in the world. Although Ramboll and
ERM are European consultancies, the market is dominated by US consultants. In addition, an overview (not
intended to be exhaustive) of the activities carried out by the most visible international climate consulting
agencies lists nine US consultancies out of 16, with only five from Europe (four from the United Kingdom and
one from the Netherlands) (Freedman, 2013; Verdantix, 2015).
Figure 15: SWOT for the EU Climate Services Market (Against US Competition) in terms of Suppliers
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6.4 Inputs
This source of innovation has to do with the flow of research and technology, the flow of money (financing),
and the flow of new competences. This whole development is framed by the innovation dynamics and the
funding—be it private or public—invested in climate service solutions. The integration of climate information
in the assessment of risks and opportunities for any organisation is needed on an increasing basis, although
it is in the development of options for solutions that climate services may express their best market value.
The latter requires an entrepreneurial sense, competences, technology, as well as venture capital
investments and instruments in order to succeed.

6.4.1

Public Scientiﬁc and Technological Capabilities

With the EU decision to spend at least 35% of the overall EUR 80 billion budget of Horizon 2020 for climaterelated research and innovation actions, the road seems paved for eventual leadership in the climate services
field. Public spending in research and investments in technological capabilities are closing the gap with the
US in terms of global leadership in the provision of data. Contrary to the traditional “top-down” approach
taken by meteorological services, several university departments and research centres in the EU have
adopted a more “bottom-up” approach, focusing on questions related to climate impacts, social vulnerability,
and adaptation to climate change.
On the downside, many European meteorological offices are now organised with commercial arms that
compete with the private sector for commercial contracts, as reliable weather information is vital to public
safety, national security, and the economy. Also, a market relying on the private sector alone cannot force
equitable services, as the market will skew towards more lucrative business-like wealthy residents in, say,
hurricane-prone areas. In comparison, for several years now the US delegation to the WMO has involved
private-sector advisors at the WMO executive committee meetings, along with public- and academic-sector
advisors. By including all three sectors, the US weather enterprise is clear: there are fewer than 30 private
weather companies in Europe, and more than 400 private weather companies in the US (2006 numbers)
(National Research Council, 2003).

Case study: Innovation driven by research departments in the EU
Both the Potsdam Institute for Climate Impact Research in Germany and the International Institute for
Applied Systems Analysis in Laxenbourg, Austria, have developed pioneering programmes on the
governance of the social–ecological systems and on the transformation needed to deal with societal
change. A national initiative developed around this philosophy includes the UK Climate Impact
Programme (UKCIP) at Oxford University (in collaboration with the UK Met Service), which provides
practice-based advice to help organisations, sectors, and governments adapt to climate change. The
academic communities involved are very different from those in traditional climate research, and they
include specialists in economics, social science, political science, governance and communication, among
others (Brasseur & Gallardo, 2016).
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6.4.2

Funding Programmes

The US is known for having industrial policies that target speciﬁc sectors and technologies (Stensrud, 2016).
Whenever public funds are used to support R&D programmes, precise research and performance goals are
set, and the cost competitiveness is evaluated. This approach helps to keep efforts focused on technologies
that are most likely to become commercially viable. Decisions about whether to proceed are taken only after
critical elements have been evaluated. These elements include technical feasibility and risks, the legal and
regulatory environment, strategic ﬁt and competitive advantage. They aim to improve and strengthen
domestic industries, and this strategy is also apparent within the field of climate services development.
However, one difﬁculty when targeting priorities and setting precise goals is making sure the project or
programme is sufﬁciently diverse, meaning that it can be adapted if the world changes. Too narrow a focus
could result in projects that are successful in themselves, but which do not contribute to global objectives.
This lack of variety creates a barrier for change when change is needed. This approach could represent an
opportunity for the EU in terms of winning global market shares, especially in a market that is immature,
such as is the case with climate services. However, the private investment scene in the US is far ahead of
Europe. It is surprising to think that while Europe has a similar-sized economy to the US, and double the
population, European venture-capital activity is just one-fifth of that seen on the other side of the Atlantic.
Europe should learn from the US scene, particularly from the Bay Area, which is by far the leading venture
capital economy in the world, with almost 10 times as much investment as Europe’s leading venture capitalist
scene in Germany.
Figure 16: Where is Venture Capital Going?

(Source: Marovac, 2017)

The slower growth speed of European startups is in part due to the diversity of Europe's markets. With the
necessity to translate products into several languages, not to mention build up partnerships in different
countries, growth is naturally bottlenecked by localisation. In short, it is impossible for a marketplace, social
network or other platform to access all European countries at the same time.
However, there are advantages to Europe’s diversity. As mentioned above, too narrow a focus can turn out
to be a disadvantage in immature markets. While the European continent lacks a single dominant area, such
as Silicon Valley, it boasts several thriving tech hubs, from Amsterdam to Zurich. Moreover, companies
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nurtured in these hubs are often accustomed to internationalising themselves quickly and dealing with
different languages and currencies (Marovac, 2017).
Going step-by-step and learning from each conquered market is the superior approach for a startup with
limited resources. In comparison, many startups fight on all fronts simultaneously in order to penetrate the
giant US market.
Table 13: Comparison of US and EU Funding Models

US model

EU model

Management

Entrepreneurs

Consultants and financing experts

Style

Hands on

Hands off

Value

Capital and competence

Capital

Goal

Creation of big international Medium-sized companies with
companies
strong local profiles

Philosophy

Maximize upside

Minimize downside

Phases

Seed to exit

Early stage (not seed)

Return

Winner takes all (“home run”)

Medium return across a large
portfolio of companies

(Source: Smith Innovation)

All in all, it is clear that there are far fewer barriers in the US when it comes to investing in and growing
companies. For instance, the EU is not allowed to ﬁnance competitive R&D, but there is no such restriction
in the US, where public funds are available to industries for pre-competitive and competitive R&D. This
difference puts Europe at a disadvantage. The European Commission is addressing this with its Capital
Markets Union plan, which includes a number of actions to reduce barriers to cross-border investments and
improve access to funding for startups and small and medium-sized enterprises (SMEs). European providers
risk being overtaken by fast-growing unicorns (startup companies valued at more than USD one billion) that
are born and bred out of strong user orientation.

6.4.3

Data Resources and Production

A major effort is on-going in Earth observation, in particular through the EU Copernicus programme, which
will substantially increase the availability and density of climate data, thus leading to an expected
improvement in accuracy of forecasts and predictions. The emerging Copernicus Climate Change Service is
expected to address (at least in part) this need for climate data and information standardisation by
establishing itself as a reliable and credible source of free climate information in Europe in the coming years
(Bruno Soares et al., 2018). Moreover, many diverse datasets are made available in the programme, including
unconventional data deriving from citizens' observatories, so as to allow climate information to be
transformed into climate services.
In order to reap the full potential of the Copernicus project, Europe is in great need of expanding its existing
high-performance computer (HPC) infrastructure. HPC is essential to improving the reliability of weather
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predictions and extreme events such as tropical cyclones. In 2015, the European Commission identified the
need for an EU-level policy to optimise national and European investments in HPC, addressing the entire HPC
ecosystem. While this may be a critical step towards closing the gap to competitive economies such as China
and the US, the EU is currently far behind these countries. Likewise, Europe’s HPC community has
traditionally been more oriented towards science than industry.
The Top 500 list, the most well-known measure of how countries are faring in the competition for HPC
leadership, ranks the world’s 500 fastest supercomputers every six months. According to this list, the US
continues to lead these rankings, with 169 supercomputers on the June 2017 list (Strohmaier et al., 2017).
US vendors remain the most competitive in the HPC servers and systems global market, with strong brands
such as Intel, IBM and HP leading the pack. Nonetheless, other developments and innovations in computing,
such as the growth of cloud computing and distributed and remote computing capabilities, have enabled
companies and others to purchase computer cycles without the need to maintain their own supercomputing
facilities.
Figure 17: SWOT for the EU Climate Services Market (Against US Competition) in terms of Inputs
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7 Conclusion
Climate services can help countries, cities and organisations adapt to potential climate change impacts. For
European climate service suppliers, it is important to know which areas to target, as well as where sources
of competition lie. This deliverable has assessed both current and potential global climate service providers
that may be a threat to European ones. Looking at elements such as geoclimatic conditions; economic activity
and urbanisation; and political climate and investment power, a short list of potential competitors has been
generated. Global transactional competitive data has supplemented this analysis, narrowing the list down
further. While Asia is a source of competition, it is not the strongest competitor. The strongest competitor,
based on multiple elements assessed, is by far Northern America, and more specifically, the United States.
The SWOT in this deliverable therefore focuses its attention on comparing EU suppliers with US ones. It uses
Van de Ven’s model of innovation in doing so, as this model provides four main perspectives in which to
compare climate service markets: institutional arrangements, users, suppliers, and inputs.
Often, the weaknesses of the EU and the threats from the US were more evident than the strengths of the
EU and the opportunities for the EU. Only the suppliers perspective had more strengths listed than
weaknesses. While this should not be discouraging, it does mean that Europe must actively seek to close the
gaps that exist on the climate services market if EU suppliers are to compete with their US counterparts. For
example, it is unclear from an institutional arrangements perspective whether EU ambitions will translate
into viable commercial products. This is largely due to a lack of coordination and co-operation between EU
initiatives, and no single market entity. Markets are small, as are the incentives compared to those in the US.
Current EU legislation favours change, however, and a strong global outlook and investment strategy in
growing markets is equally promising.
For the users, a relatively shorter tradition in dealing with seasonal climate forecasts in Europe and a lower
awareness of the value for climate services can both be overcome through awareness raising among
potential climate service users. Although European suppliers encompass limited skills in seasonal forecasting
and are traditionally too research-based in their approaches, they have an increasing awareness of what
users need. Extending their solutions beyond risk assessments could also help them grow their skills.
From the supplier side, the reported competition between European meteorological offices and private
sector providers for commercial contracts is clearly a barrier when compared with the US traditional
consensus agreement between public and private providers. The US has a much stronger foothold in other
markets, and private-sector actors keep the market alive by both co-operating with and putting pressure on
their public-sector counterparts. European suppliers, on the other hand, lack coordination at a network level.
Nonetheless, their experience in user-driven approaches and ability to link research with societal change can
be applied to foster the relationships and networks they need to expand their reach.
Last but not least, is the inputs perspective. Particularly here there is room for improvement. The restrictions
for financing private R&D and a weaker venture capital scene are just a couple of the many barriers on the
financing side that need to be addressed. The EU Markets Union Plan is a step in the right direction. Looking
at research and technology, HPC abilities are another weakness, as are a lack of instruments oriented towards
SMEs. Fortunately, the EU is stepping up with ambitious public programmes addressing climate change
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impacts. EU suppliers also have a window of opportunity with the current US administration: due to a lack of
government support, the US is falling behind and thereby jeopardising its top position within climate and
weather technologies. This could serve as a momentum for EU climate services providers, which have
experience in internationalising quickly.
For European climate service providers to advance, innovation needs to happen along all four perspectives:
institutional arrangements, users, suppliers, and inputs. Getting innovation to happen along all four at the
same time will not easy. However, this deliverable has laid out where the lowest-hanging fruit is, identifying
Europe’s strengths, weaknesses, opportunities and threats. Based on this information, the EU should try to
gain exporting market from the US, as well as seek to develop climate services in global regions of highdemand.
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Appendix – Cities with more than 5,000,000 Inhabitants Studied in this Deliverable
Country

City

City
Population

Average Annual
City
Growth,
2006-2020, in %

City GDP
per capita
(PPP),
2014 (USD)

Angola

Luanda

5,506,000

3.96

N/A

Argentina

Buenos Aires

13,381,800

0.97

23,606

Bangladesh

Dhaka

17,598,228

3.79

N/A

Belgium

Brussels

5,493,300

N/A

46,298

Brazil

Sao Paulo

20,847,500

1.06

20,650

Rio de Janeiro

12,460,200

0.93

14,176

Belo Horizonte

5,595,800

1.99

15,134

Canada

Toronto

6,036,800

1.48

45,771

Chile

Santiago

7,164,400

1.17

23,929

China

Chongqing

30,009,800

1.46

10,516

Shanghai

24,683,400

N/A

24,065

Beijing

21,639,100

N/A

23,390

Tianjin

15,355,400

N/A

24,224

Chengdu

14,219,700

1.17

16,423

Guangzhou

13,106,300

N/A

29,014

Shenzhen

10,768,400

2.51

33,731

Shijiazhuang

10,522,900

1.60

12,405

Zhengzhou

10,463,100

1.70

14,907

Wuhan

10,189,700

2.87

22,724

Harbin

9,943,000

N/A

12,865

Wenzhou

9,260,700

2.90

11,008

Qingdao

8,964,000

1.07

23,281

Hangzhou

8,909,700

1.88

24,637

Xuzhou

8,634,600

1.48

13,107

Xi’an

8,580,800

0.95

14,473

Dongguan

8,471,200

N/A

16,660

Tangshan

7,776,100

1.27

20,874

Ningbo

7,730,400

N/A

23,153

Changchun

7,582,500

1.47

16,413

Foshan

7,420,200

N/A

24,870

Changsha

7,414,100

2.80

25,143

Nantong

7,357,000

N/A

17,441

Shenyang

7,275,400

N/A

26,020

Nanning

7,233,400

1.31

9,716
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Yantai

7,056,900

1.48

21,117

Jinan

7,020,100

0.79

19,488

Fuzhou

6,618,900

N/A

17,743

Kunming

6,605,500

0.69

13,418

Suzhou

6,517,300

1.48

52,020

Nanjing

6,448,200

N/A

31,434

Dalian

5,922,400

0.74

33,568

Hefei

5,602,300

1.30

21,576

Shantou

5,549,600

2.77

6,979

Nanchang

5,184,100

1.48

18,516

Colombia

Bogota

9,135,800

1.84

17,497

Democratic Republic of
the Congo

Kinshasa

11,586,914

3.89

N/A

Egypt

Cairo

13,026,700

1.56

7,843

France

Paris

12,492,500

N/A

57,241

Germany

Koln-Dusseldorf

11,618,400

N/A

41,763

Hong Kong

Hong Kong

7,267,900

0.97

57,244

India

Delhi

23,036,600

3.48

12,747

Mumbai

21,535,600

2.32

7,005

Kolkata

14,975,200

N/A

4,036

Chennai

9,062,400

1.68

6,469

Bangalore

8,964,000

2.79

5,051

Hyderabad

7,937,100

2.21

5,063

Ahmadabad

7,342,850

2.73

N/A

Pune

5,727,530

3.46

N/A

Surat

5,650,011

4.99

N/A

Indonesia

Jakarta

32,183,300

3.03

9,984

Iran, Islamic Republic of

Tehran

8,432,196

1.28

N/A

Iraq

Baghdad

6,642,848

2.37

N/A

Italy

Milan

7,585,200

N/A

41,147

Japan

Tokyo

37,027,800

N/A

43,664

Osaka-Kobe

18,697,800

N/A

35,902

Nagoya

9,061,100

N/A

40,144

KitakyushuFukuoka

5,552,200

N/A

34,822

24,622,600

N/A

34,355

Busan-Ulsan

7,681,200

N/A

38,602

Malaysia

Kuala Lumpur

6,118,100

1.53

28,076

Mexico

Mexico City

20,976,700

0.90

19,239

Korea, Repbulic of
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Netherlands

RotterdamAmsterdam

7,082,700

N/A

45,265

Nigeria

Lagos

13,122,829

4.44

N/A

Pakistan

Karachi

16,617,644

3.19

N/A

Lahore

8,741,365

3.12

N/A

Peru

Lima

10,674,100

1.53

16,530

Philippines

Manila

12,856,400

1.55

14,222

Poland

Katowice-Ostrava

5,134,300

N/A

23,824

Russian Federation

Moscow

12,080,400

N/A

45,803

Saint Petersburg

5,120,200

N/A

23,361

Jeddah-Mecca

7,487,100

2.56
(Mecca)

21,452

Riyadh

7,384,200

3.09

22,139

Singapore

Singapore

5,472,700

1.13

66,864

South Africa

Johannesburg

5,065,100

2.20

16,370

Spain

Madrid

6,677,300

N/A

39,288

Barcelona

5,258,319

N/A

N/A

Sudan

Khartoum

5,129,358

2.41

N/A

Taiwan

Taipei

7,099,300

N/A

46,102

Tanzania, United
Republic of

Dar es Salaam

5,115,670

4.39

N/A

Thailand

Bangkok

15,567,700

1.11

19,705

Turkey

Istanbul

14,023,500

1.75

24,867

United Kingdom

London

14,620,400

N/A

57,157

United States

New York

20,073,930

N/A

69,915

Los Angeles

13,220,970

N/A

65,082

Chicago

9,568,133

0.80

58,861

Dallas

6,937,652

1.53
(Dallas Fortworth)

59,483

Houston

6,448,841

1.61

74,926

Philadelphia

6,060,560

N/A

57,166

Washington, D.C.

6,056,296

1.03

73,017

Miami

5,905,918

1.32

44,480

Atlanta

5,596,349

2.64

52,609

Ho Chi Minh City

8,205,000

2.07

8,660

Saudi Arabia

Vietnam

(Source: The Brookings Institution, 2015; World Atlas, 2018; City Mayors, n.d.)
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