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Abstract 

This study explores potential effects of climate change on the Outermost regions 
and presents the measures and initiatives within EU Regional Policy supporting 
mitigation and/or adaption of these regions to climate change. 

The objective of the study is to enlarge the knowledge about potential threats of 
climate change in the Outermost regions and to assess the role of Regional 
Policy in this context. 
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EXECUTIVE SUMMARY 

This study explores the potential effects of climate change on the Outermost regions of the 
European Union (EU) and the measures and initiatives within Regional Policy supporting 
mitigation and adaptation of these regions to climate change. 

Within this scope there are three areas of special interest which include:  

• concentration of populations, socio-economic activities and infrastructure along 
coastal zones; 

• sensitivity to disruptive weather patterns (e.g. hurricanes, cyclones, drought, floods, 
volcanic eruptions); 

• dependence on water resources (coastal aquifers) which are highly sensitive to sea 
level changes. 

While flooding, erosion and freshwater shortage threaten coastal zones, biodiversity loss and 
its impact on tourism remains a topic of central concern, and has been the primary focus of 
recent climate change discussions for the Outermost regions.  

The objective of this study is to critically assess the potential threats of climate change in the 
Outermost regions and to link them to Regional Policy measures and initiatives. As a result, 
three key research objectives were identified: 

a) analysing the regional impacts of climate change on the Outermost regions along 
various climate change scenarios; 

b) deducing the effects of climate change on economically relevant sectors such as 
tourism, agriculture and fisheries; 

c) analysing the contribution of Regional Policy measures (European Regional 
Development Fund (ERDF), Rural Development Programme (RDP) and European 
Agricultural Fund for Rural Development (EAFRD)) to reduce the adverse impacts of 
climate change and strengthen regional mitigation and adaptation programs. 

There are currently nine Outermost regions in four geographically distinct areas: the 
Caribbean, Macaronesia, the Indian Ocean, and the Amazon. Of these, seven were selected 
for the study: Guadeloupe and Martinique in the Caribbean, the Canaries, the Azores, and 
Madeira in Macaronesia, Réunion in the Indian Ocean, and French Guiana in the Amazon. 

Although the Outermost regions are geographically distant to EU member states, they are 
covered by EU law and represent an economically and biologically important component of 
the EU. According to the Lisbon Treaty (Treaty on the Functioning of the European Union, 
Article 349), the Council can adopt specific measures for applying the Treaty and common 
policies to the Outermost regions, taking into account their particular conditions.  

EU Cohesion Policy promotes the economic development and convergence of these regions 
with the EU mainland. As part of this policy, Structural and Cohesion Funds are allocated to 
the Outermost regions through specified financial instruments, mainly in the areas of fishing 
and agriculture, the latter under pillar 2 of the Common Agricultural Policy (CAP). Besides, 
Regional Policy is relevant in the context of addressing regional climate change, namely 
through funding of ERDF resources. 

Climate change refers to the long term change in the statistical distribution of the earth’s 
weather patterns. This change includes a warming trend that affects wind and ocean 
currents, changes in precipitation levels, and increases in the frequency and intensity of 
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disruptive weather events. Overall, the Outermost regions face many challenges from climate 
change, most notably biodiversity loss, health impacts, and water provision issues.  

Over the last half of the century the Outermost regions have experienced notable changes 
in sea surface temperature (SST), air circulation, precipitation patterns, sea levels, and 
frequency of severe weather conditions, which have lead to various adverse regional impacts. 
All the Outermost regions have been experiencing an increasing trend in SST. Even with 
some geographic variation, this overall trend is likely to continue. To date, Réunion has been 
most greatly affected. Changes in air temperature, air circulation, and precipitation have 
likewise been documented over a 50 year period. French Guiana has been most highly 
affected by air circulation changes, while in the Caribbean, the combination of higher 
temperatures and less rainfall have lead to increased dryness. Conversely, some European 
Outermost regions have experienced increased precipitation, as is the case in Réunion.  

Small islands are particularly vulnerable to changes in rainfall because of their fragile water 
tables, thus the Outermost regions are expected to be particularly affected by climate 
change. The increased frequency of hurricanes in the North Atlantic is predicted to spread to 
tropical regions resulting in stronger winds and more abundant rainfall, although variations 
exist between different modelling studies.   

Rising sea levels have been an issue of global concern over the last decade. Studies 
suggest that rising sea levels will be particularly severe in the Caribbean, the Amazon Coast 
and Macaronesia. Global warming has considerably slowed thermohaline circulation (THC). As 
a result, profound effects on the natural resources of the Outermost regions are predicted 
including increases in peak temperatures in Macaronesia, coral reef loss in the Caribbean, 
and rainforest dieback in the Amazon.  

The Outermost regions are particularly vulnerable to the adverse effects of climate change 
because of their geographical isolation and fragile ecosystems. Therefore, climate change 
mitigation and adaptation is a key priority of policy in the Outermost regions. Biodiversity 
loss and water table preservation are issues of central concern. Biodiversity, while 
contributing to tourism, also plays a key role in supporting ecological resilience. The 
shorelines (i.e. mangroves and coral reefs) help the Outermost regions withstand natural 
stress. Mangrove zones are threatened by rising sea levels and tropical storms, which is an 
issue in Guadeloupe and the Caribbean. Coral reefs are adversely affected by oceanic 
acidification. At present, reefs in Guadeloupe, Martinique and Réunion are at high risk. The 
effects from climate change in combination with harmful human activity have been found to 
exacerbate the ecological degradation in the Outermost regions and reduce the resilience of 
these ecosystems.  

Regional Policy – setting the frame for EU action 

A recent study on “Regional Challenges in the Perspective of 2020 – Phase 2: Deepening and 
Broadening the Analysis”1 highlights the unique set of challenges facing the Outermost 
regions. Three key challenges are identified, those of a socio-demographic and economic 
nature as well as climate change and energy issues.  

The strategy “Europe 2020: A European strategy for smart, sustainable and inclusive 
growth2” is the main reference framework for stimulating economic and sustainable growth in 
the EU. The focus on smart and sustainable growth under this strategy supports Regional 
Policy instruments. In the Outermost regions, Regional Policy is an important tool 
contributing to local climate change mitigation and adaption.  

                                          
1  DG Regio, 2011. 
2  EC, 2010-2. 
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In total, the Outermost regions will receive EUR 7.8 billion from EU Structural Funds 
between 2007 and 2013 in order to address this unique set of challenges, through ERDF, 
European Social Fund (ESF), EAFRD, European Fisheries Fund (EFF), and specific measures 
concerning agricultural products to assist the French Overseas Departments (POSEIDOM), 
the Azores, Madeira (POSEIMA), the Canary Islands (POSEICAN). To complement these 
measures, and to address the unique regional development challenges in the Outermost 
regions, the EU Commission published the Communication “The Outermost regions – an 
asset for Europe” and in addition launched the survey “The Economics of Climate Change 
Adaption in EU Coastal Areas”.  

The main activities in the framework of Cohesion Policy and pillar 2 of the CAP with relation 
to climate change are classified in two main categories: 

Measures of climate change adaptation seek to reduce the vulnerability of natural and 
human systems to the adverse effects of climate change. Centrally important in developing 
countries, climate change adaptation improves the capacity and potential for humans to 
adapt (adaptive capacity) in the wake of climate changes. Climate change adaptation 
programs are considered generally passive strategies and are comprised of: funding for 
natural resource preservation, water distribution and treatment, disaster management, and 
health initiatives.  

Measures of climate change mitigation reduce greenhouse gas (GHG) emissions or 
improve GHG sequestering through the development and enhancement of local carbon sinks. 
These activities are generally pro-active and support the environmental, social and economic 
resilience of the Outermost regions. Programs include investments in renewable energy, 
improving institutional energy efficiency, and supporting healthier consumption patterns 
(such as public transportation). 

Findings in the Outermost regions – climate change effects and Regional Policy 
measures  

The findings of this study identified regionally specific climate change impacts and explored 
how they relate to Regional Policy structure.  

Guadeloupe faces retreat in forest and mangrove zones, species loss and coral bleaching 
(leading to sever erosion). The flood-prone freshwater eco-systems situated behind 
mangrove zones appear to be most vulnerable. Tropical storms accelerate biodiversity loss 
and suppress regional economic development by stagnating tourism. Furthermore, rising 
temperatures pose public health concerns. 

Approximately one-third of Guadeloupe’s current ERDF budget (2007-2013) is allocated to 
climate change adaptation and mitigation. Currently, the largest share is spent on water 
management and waste water treatment, followed by waste management. In contrast, the 
overall contribution from EARFD in addressing climate change issues is related to agricultural 
support (supporting less favoured areas (LFAs) and agri-environmental payments).  

Martinique risks the disappearance of the highland tropical rainforest due to longer dry 
seasons and less rainfall. Increases in the intensity of tropical storms affect mangroves and 
marine biodiversity, and rising sea levels may cause coral bleaching in coastal regions. 
Tourism will be affected by these ecosystem changes. However, more importantly, increasing 
temperatures and a change in humidity will lead to an increase in the spread of infectious 
diseases.  

Approximately one-half of the ERDF budget in Martinique is allocated, directly and indirectly, 
to climate change. Of this, the biggest share was used on “multimodal transport” (about one-
third of ERDF funding). The contribution from the second pillar of the CAP has been 
moderate, and mainly directed towards supporting agriculture in less favoured areas. 
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Réunion is widely considered a biodiversity hotspot. Due to agricultural activities and climate 
change, natural habitats are being compromised. Invasive species are of particular concern, 
and are currently threatening local ecosystems. Rising sea levels and coral bleaching are 
highly pronounced in coastal regions. A public health threat of particular concern is the 
spread of vector-borne diseases and the development of micro-algae. Collectively, climate 
change will adversely affect biodiversity, human health, and tourism opportunities in 
Réunion. In the ongoing period (2007-2013), approximately one-third of the ERDF budget is 
allocated to measures addressing climate change. The largest shares are invested in water 
management and in wastewater treatment. CAP support in this area is moderate, and more 
focused on less-favoured areas. 

Macaronesia (The Canaries, The Azores, and Madeira) is experiencing changes in the 
Azores anticyclone wind which has affected the bio-climatic areas occupied by this region’s 
unique laurel forest. In these areas, the threat of invasive species is increased, as is the 
potential of droughts and desertification. Ocean acidification is changing marine ecosystems, 
threatening deep water corals, and adversely affecting biodiversity. Moreover, increases in 
ocean temperature have resulted in the presence of warm-water species non-native to the 
area. Health issues include the adverse affects of heat waves, tropical diseases and the 
increased prevalence of allergies. As a result, regional tourism is projected to suffer, further 
amplifying the economic and social impacts of climate change.  

There are notable differences in funding between the Outermost regions of Macaronesia. In 
the Canaries, about one-third of the ongoing ERDF budget is relevant to climate change 
mitigation and adaptation. This budget is allocated mostly on port and health infrastructure. 
The emphasis of the RDP is to modernize agricultural holdings and add value to agricultural 
and forestry products. In the Azores, less than one-quarter of the ERDF budget is allocated to 
climate change programs while CAP support (under Pillar 2) is higher than average 
supporting mainly less-favoured areas. In Madeira, the Pillar 2 contribution is moderate 
(supporting farmers in mountainous areas), and one-third of ERDF funding is related to 
climate change programs (funding waste, water management and water treatment). 

French Guiana – the Amazonian rainforest in French Guiana is projected to be severely 
affected by drying and drought. Additionally, increases in insect-borne diseases threaten 
ecological and human health. In French Guiana, the proportion of the ERDF addressing 
climate change is lowest of any of the Outermost regions. This is likewise the case with 
funding from Pillar 2 of the CAP.  

Conclusions 

This study concludes that climate change will affect the Outermost regions in various ways. 
The most notable adverse effects, which are expected in all regions, are biodiversity 
loss, agriculture and water issues, tourism stagnation, and health concerns.  

Policy measures are currently aimed at either mitigation or adaption. While adaptation 
measures prevailed in financial terms, they constitute a defensive strategy. In contrast, 
mitigating measures are more effective against climate change as they provide a more 
proactive strategy.  

In terms of adaption, regional policy measures in almost all of the Outermost regions include: 

• Water management – water treatment and provision of drinking water 

• Waste management – although in many cases this includes waste incineration, which 
is a contributor to climate change 

• Adoption of extreme weather resistant infrastructure – especially with respect to port 
infrastructure 
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• Preservation and protection of natural heritage– allocating nature reserves and 
developing regulations for natural resource use  

• Investment in social infrastructure – health infrastructure  

In terms of mitigation, the Regional Policy measures in almost all of the Outermost regions 
include: 

• Renewable energy production –setting up renewable energy infrastructure 

• Energy efficiency measures – investments in energy saving technologies  

• Transport – supporting changes in the modal split for transport with more emphasis 
on public transport 

• Education and training –training of adults in climate change issues and adoption of 
technologies to help prevent climate change (especially in agriculture) 

It could therefore be assessed, that overall, there are many encouraging initiatives stemming 
from Regional Policy. This is particularly true in the field of renewable energy infrastructure 
and natural habitat conservation. This report detected some good examples of ERDF and CAP 
Pillar 2 funded programs in the areas of infrastructure development and funding of less-
favoured areas.  

However when balancing the severity of the impacts of climate change on local 
infrastructure, biodiversity, health, and tourism with the level of funding in these areas, it 
becomes evident that funding is inadequate in preparing the Outermost regions for the 
upcoming challenges of climate change. Furthermore, when considering the amount of 
funding provided to non-sustainable regional activities (such as motorized individual traffic, 
intensive production, ecologically damaging tourism), the "net result" is negative.  

Taking this into account and following the EU 2020 strategy of inclusive and sustainable 
growth, future projects funded through EU Cohesion programs should include a climate 
change test in order to more holistically identify the true impact of regional development 
projects. Moreover, taking into account the priority status of climate change in the EU 2020 
strategy, the study finds that the Cohesion policy investments in this area are limited in the 
Outermost regions, and could be optimized through additional investments in climate change 
adaptation and mitigation. 
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1. INTRODUCTION 

This study explores effects of climate change on the Outermost regions, the measures and 
initiatives within the European Union’s (EU) Regional Policy in these regions, and their impact 
on climate change (both mitigation and adaption). The following aspects shall be of special 
interest: 

• concentration of population, socio-economic activities and infrastructure along the 
coastal zone; 

• high sensitivity to extreme weather conditions (e.g. hurricanes, cyclones, drought, 
floods, volcanic eruptions); 

• dependence on water resources (coastal aquifers) highly sensitive to sea level 
changes. 

In addition, although flooding, erosion, and freshwater shortage pose a certain threat to the 
coastal zones, recent climate change discussions for the Outermost regions primarily focus on 
the loss of biodiversity, a main factor influencing agriculture, fisheries, and the important 
tourism industry of the islands. 

The objective of this study is to enlarge the focus of potential threats of climate change in the 
Outermost regions and the role of Regional Policy in this context. The following elements will 
be part of the study: 

a) analysing the regional effects of climate change on the Outermost regions along the 
various climate change scenarios; 

b) deducing effects on the economic sectors e.g. tourism, agriculture, and fisheries; 

c) analysing the contribution of Regional Policy (through European Regional 
Development Fund (ERDF), Rural Development Funds (EAFRD) to remedy the 
potential effects of climate change both in terms of adaptation and mitigation. 

The report is structured according to these parts. Chapter 2 will provide an introduction by 
briefly describing the phenomenon of climate change. It will especially concentrate on the 
potential effects of climate change on the Outermost regions. 

Chapter 3 will set the frame of Regional Policy in the Outermost regions – concentrating on 
EU co-funded initiatives – i.e. Structural and Cohesion funds (ERDF, Pillar 2 of the CAP). 

Chapter 4 will then combine the two main components of this analytical study by describing 
potential effects for the regions, their implications on the regional socio-economic situation 
there, and the Regional Policy measures in place to cope with these challenges. All seven 
regions covered by this study are analysed in detail along these lines. 

Chapter 5 will provide a synthesis and recommendations for Regional Policy in the 
Outermost regions addressing the effects of climate change. 

1.1. Global climate change and associated uncertainties  

Climate change is defined as a long-term change in the statistical distribution of weather 
patterns over periods of time that range from decades to millions of years. It may be a 
change in the average weather conditions or a change in the distribution of weather events 
with respect to an average, for example, more or fewer extreme weather events. Climate 
change may be limited to a specific region or may occur across the whole Earth. The most 
general definition of climate change is a change in the statistical properties of the climate 
system when considered over periods of decades or longer, regardless of cause.  

 17 
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Global warming is the increase in the average temperature of Earth's near-surface air and 
oceans since the mid-20th century and its projected continuation. According to the 2007 
Fourth Assessment Report by the Intergovernmental Panel on Climate Change (IPCC), global 
surface temperature increased by 0.74 ± 0.18 °C (1.33 ± 0.32 °F) during the 20th century3. 
Most of the observed temperature increase since the middle of the 20th century has been 
caused by increasing concentrations of greenhouse gases (GHG), which result from human 
activities such as the burning of fossil fuels and deforestation4.  

Global dimming, a phenomenon of increasing atmospheric concentrations of human-made 
particulates, which affect cloud properties and block sunlight from reaching the surface, has 
partially countered the effects of warming induced by GHG. The scientific consensus is that 
anthropogenic global warming is occurring. This finding is recognized by the national science 
academies of all the major industrialized countries and is not rejected by any scientific body 
of national or international standing5 6.  

Nevertheless, scepticism remains among the wider public. The Kyoto Protocol is aimed at 
stabilizing GHG concentration to prevent a "dangerous anthropogenic interference". As of 
November 2009, 187 states had signed and ratified the protocol. Proposed responses to 
global warming include mitigation to reduce emissions, adaptation to the effects of global 
warming, and geo-engineering to remove GHG from the atmosphere.  

The seven7 Outermost regions of the EU dealt with in this analysis – Guadeloupe, Martinique, 
Réunion, The Canaries, The Azores, Madeira, French Guiana - are affected in various ways by 
climate change. These effects have to be depicted by climate change modelling. 

                                          
3  IPCC, 2007. 
4  UN Academy of Science, 2008; National Research Council, 2010. 
5  The 2001 joint statement was signed by the national academies of science of Australia, Belgium, Brazil, Canada, 

the Caribbean, the People's Republic of China, France, Germany, India, Indonesia, Ireland, Italy, Malaysia, New 
Zealand, Sweden, and the UK. The 2005 statement added Japan, Russia, and the U.S. The 2007 statement added 
Mexico and South Africa. The Network of African Science Academies and the Polish Academy of Sciences have 
issued separate statements. Professional scientific societies include American Astronomical Society, American 
Chemical Society, American Geophysical Union, American Institute of Physics, American Meteorological Society, 
American Physical Society, American Quaternary Association, Australian Meteorological and Oceanographic 
Society, Canadian Foundation for Climate and Atmospheric Sciences, Canadian Meteorological and Oceanographic 
Society, European Academy of Sciences and Arts, European Geosciences Union, European Science Foundation, 
Geological Society of America, Geological Society of Australia, Geological Society of London-Stratigraphy 
Commission, InterAcademy Council, International Union of Geodesy and Geophysics, International Union for 
Quaternary Research, National Association of Geoscience Teachers, National Research Council (US), Royal 
Meteorological Society, and World Meteorological Organization. 

6  Oreskes, 2004. 
7  We are aware of the fact that legally there are nine Outermost regions of the EU – however within the framework 

of this study we are referring to the seven ERDF programming areas. 
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Global climate change is being modelled with different numerical models all over the world. 
The models differ in their vertical and horizontal resolution, and in how different processes 
are represented. Climate models can consist of atmosphere and ocean models, models of 
carbon cycle, atmospheric chemistry and aerosols, soil – vegetation – atmosphere transfer 
schemes, radiative convective models, upwelling diffusion/energy balance models, models of 
ice sheets, and computation of sea level rise (SLR).8 Terrestrial processes such as land use 
and land management changes are also taken into account to a different extent. 

Additionally, different assumptions regarding the development of the human society are 
taken into account. Scenario A29, a scenario depicting the climate change development under 
specific socio-economic conditions, e.g. assumes that the world will continue to focus on 
wealth, while emphasizing regional economy. B1 assumes on the contrary that the world will 
focus on sustainability and equity, while thinking and trading on a global level. Those 
different assumptions result in different amounts of carbon dioxide emissions and therefore 
influence the global climate at different intensity (see Figure 1).  

Figure 1: Scenarios of global climate change and its consequences on temperature 
change and SLR  

 
Source: Guide to the Integration of Climate Change Adaptation into the Environmental Impact Assessment (EIA) 

                                          
8  IPCC, 1997. 
9  IPCC, 2000. 
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1.2. The answer of EU policies to climate change 

Combating climate change is a top priority for the EU. Europe is working hard to cut its GHG 
emissions substantially, while encouraging other nations and regions to do likewise. At the 
same time, the EU is developing a strategy for adapting to the impacts of climate change that 
can no longer be prevented. Reining in climate change carries a cost, but doing nothing will 
be far more expensive in the long run.10 Moreover, investing in the green technologies that 
cut emissions will also create jobs and boost the economy. 

The EU is showing the way forward through its strategy11 to fight climate change in the 
policies that it already implements or has proposed to the member states and the European 
Parliament.  

The European Commission (EC) services are also exploring options for preparing future 
proposals. Initiatives already taken to cut the EU's climate emissions include: 

• Continually improving the energy efficiency of a wide array of equipment and 
household appliances; 

• Mandating increased use of renewable energy sources, such as wind, solar, hydro 
and biomass, and of renewable transport fuels, such as biofuels; 

• Supporting the development of carbon capture and storage (CCS) technologies to 
trap and store CO2 emitted by power stations and other large installations; 

• Launching the European Climate Change Programme (ECCP) in 2000, which has led 
to the adoption of a wide range of new policies and measures, including the 
Emissions Trading System, the EU's key tool for cost-effectively reducing GHG 
emissions from industry; 

• Developing a comprehensive EU adaptation strategy that strengthens Europe's 
resilience to climate change. 

The EU has long been a driving force in the international negotiations that led to 
agreement on the two United Nations (UN) climate treaties, the UN Framework Convention 
on Climate Change (UNFCCC) in 1992 and the Kyoto Protocol in 1997. 

The Kyoto Protocol requires the 15 countries that were EU members at the time ('EU-15') to 
reduce their collective emissions in the 2008-2012 period to 8% below 1990 levels. 
Emissions monitoring and projections show that the EU-15 is well on track to meet this 
target. 

In 2007, EU leaders endorsed an integrated approach to climate and energy policy, and 
committed to transforming Europe into a highly energy-efficient, low-carbon economy. They 
made a unilateral commitment that Europe would cut its emissions by at least 20% of 1990 
levels by 2020. This commitment is being implemented through a package of binding 
legislation. 

The EU has also offered to increase its emissions reduction to 30% by 2020, on the condition 
that other major emitting countries in the developed and developing worlds commit to do 
their fair share under a future global climate agreement. This agreement should take effect at 
the start of 2013 when the Kyoto Protocol's first commitment period will have expired. 

                                          
10  Bueno, 2008. 
11  See First and Second European Climate Change Programme 

(http://ec.europa.eu/clima/policies/eccp/second_en.htm)  
as well as the directive on the promotion of biofuels (COM(2001) 547 provisional version) and the RES-H initiative 
(http://ec.europa.eu/clima/documentation/eccp/docs/renewable_energy_srcs_heat.pdf). 
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The Cancún Agreement, a balanced and substantive package of decisions adopted at the end 
of the UN Climate Conference in Mexico (December 2010), represents an important step on 
the road to building a comprehensive and legally binding framework for climate action for the 
period after 2012.  
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2. THE POTENTIAL EFFECTS OF CLIMATE CHANGE IN 
OUTERMOST REGIONS – THE EXISTING CHALLENGES 

KEY FINDINGS 
• Although there will be geographical variations in the extent of the increase, in all 

Outermost regions temperatures are expected to rise. French Guiana will be most 
notably affected by an increase, which is above the global average. This 
development will have adverse effects on the vulnerable biodiversity of the 
Outermost regions.  

• An increase in SSTs has occurred, especially in Réunion.  

• In the Caribbean and the northeastern coast of South America precipitation will 
decline, whereas Réunion might face higher amounts of rainfall. In combination with 
the higher temperatures, the Caribbean in particular will have to deal with increased 
dryness. This implies that in the Amazon region, the reduced humidity may cause a 
dieback of the Amazonian rainforest and affect water resources. 

• Rising sea levels will occur particularly in the Caribbean, on the Amazon Coast, and 
in Macaronesia, whereas Réunion will just face a moderate increase. However, 
different studies are divided over the extent.  

• Although different modelling studies yield varying results especially for individual 
basins, the intensity of tropical cyclones will increase while the average frequency 
globally will decrease by the end of the 21st century.  

• Climate change could considerably affect the impacts of the El Niño Southern 
Oscillation (ENSO) climate phenomenon, which will alter the climate of the 
Caribbean, the North Atlantic and Réunion. A possible reduction of thermohaline 
circulation (THC) due to climate change will have profound influences on the climate 
of Macaronesia and even influence coral reefs of the Caribbean. 

• The water resources of small islands are extremely vulnerable, especially to change 
in rainfall.  

• Mangrove zones are threatened both by rising sea levels and by highly frequent 
intensive tropical storms, which affect their possibilities for regeneration. 

• Coral reefs are in danger due to the acidification of the oceans caused by 
temperature rise and an increased level of carbon in the sea water. The effects from 
climate change in combination with harmful human activity will lead to more 
frequent coral bleaching and a reduced resilience of the reefs. 

2.1. Climate change in the Outermost regions 

2.1.1. Rising temperatures 

In all Outermost regions of the EU, significant warming is expected to take place. Yet, there 
will be important variations between the different geographical areas. A tendency in SST rise 
has already been observed in the last century where Réunion stands out (Figure 2). In the 
Caribbean, the Indian Ocean and Macaronesia, air temperature increases are predicted to be 
slightly lower than the global average with a rise of approximately +2°C by 2050. In the 
same period in French Guiana, the increase is expected to be greater, with projections of 

 23 



Policy Department B: Structural and Cohesion Policies 
 

+3.3°C [+2.6 to +3.7°C] due to the reduced thermal inertia of the continents in comparison 
with the oceans.12 

Figure 2: Decadal tendency of SST between 1950 - 2005 

Sea Surface Temperature 1950 - 2005
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Source: after Gillet, 2008 

2.1.2. Change in weather patterns 

Climate change could also lead to a change in the atmospheric air circulation. In the last few 
decades, for example, the anticyclone of the Azores has moved east13, which resulted in a 
positive North Atlantic Oscillation (NAO+). This phenomenon caused an important change in 
wind patterns in the North Atlantic region. In Macaronesia, this change has led to a drop in 
the cold northeasterly trade winds, and an increase in the strength of the east winds blowing 
from Africa. 

Since the 1970s, longer and more intense droughts have been observed throughout the 
planet, especially in the tropical and sub-tropical areas. This increased dryness is the result of 
higher temperatures and less precipitation. This trend has become apparent in the Caribbean 
region, which has experienced a significant decrease in precipitation over the last few years, 
while the other European Outermost regions have experienced increasing volumes of 
precipitation. 

In the future, the IPCC predicts an increase in the volume of precipitation in the higher 
latitudes and a decrease in most of the sub-tropical regions (by about 20% between now and 
2099). In the Caribbean, the predicted trend points to an average decrease in annual 
precipitation of 12% [-19 to -3]. Conversely, a slight increase has been predicted for the 
Indian Ocean, with annual averages of +4% [+3 to +5]. 

Most high-latitude regions experience increased precipitation in both winter and summer. 
Most land areas, except for much of Asia, Greenland, and northern North America, are drier 
between June and August (bottom image of figure below). The pattern of precipitation on 
land between December and February (upper image of figure below) is much more of a 
patchwork of mixed drier and moister regions. 

                                          
12  IPCC, 2007. 
13  Cassou et al., 2004 
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Figure 3: Projected changes in precipitation in 2100 

 

Blue and green areas are expected to experience increases in precipitation. Yellow and pink areas are projected to 
have decreases.14 The top right image shows the period covering the months of December, January, and February. 
The bottom image covers June, July, and August. 

Source: Image courtesy of the IPCC (AR4 WG1 FAQ 11.1 page 127 Figure 1). 

2.1.3. Rising sea levels 

Rising sea levels, which have been observed throughout the world in the last two decades15 
at an accelerating pace, are direct and indirect consequences of global warming.  

We can distinguish between eustatic and local changes in sea level. Eustatic change results 
in an alteration to the global sea levels due to changes in either the volume of water in the 
world oceans or net changes in the volume of the ocean basins. The volume of water can 
increase due to the thermal expansion of increasingly warm oceans, the halosteric anormaly 
(increase in volume because of the decrease in salinity or freshening of the water column), 
and also to melting of glaciers, ice shelves, and polar ice caps, which add to the total amount 
of water in the oceans. Changes in the ice shelf which surrounds Greenland are among the 
best indicators of the impacts of climate change. In 1978, its surface area at the end of 
summer (September) was about 7 million km²; by 2005 this had dropped to 5.32 million 
km² and by September 2007 it had fallen to 4.13 million km², or 40% of its original surface 
area16. The staggering 2007 record is the largest decrease ever recorded. In the space of two 
years, between 2005 and 2007, the surface area reduced by more than one million km² or 
an area five times the size of the United Kingdom. These results exceed all the IPCC climate 
models for the same year. At the same time, mountain glaciers and ice coverage are 
disappearing in both hemispheres. 

Local mean sea level (LMSL) is defined as the height of the sea with respect to a land 
benchmark, averaged over a period of time (such as a month or a year) long enough that 
fluctuations caused by waves and tides are smoothed out. One must adjust perceived 

                                          
14  IPCC, 2007. 
15  IPCC, 2007. 
16  NASA, 2007. 
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changes in LMSL to account for vertical movements of the land, which can be of the same 
order (mm/yr) as sea level changes. Some land movements occur because of isostatic 
adjustment of the mantle to the melting of ice sheets at the end of the last ice age. The 
weight of the ice sheet depresses the underlying land, and when the ice melts away the land 
slowly rebounds. Changes in ground-based ice volume also affect local and regional sea 
levels by the readjustment of the geoid and true polar wander. Atmospheric pressure, ocean 
currents, and local ocean temperature changes can affect LMSL as well. 

Different ocean models yield different results depending on which processes are taken into 
account during the calculation.  

Globally, sea level has risen by about 20 centimetres since 1900. The rate of increase seems 
to be accelerating; it was to the order of 1.8 mm/year [1.3 to 2.3] after 1961, and has risen 
to 3.1 mm/year [2.4 to 3.8] since 199317.  

According to Gornitz 2006, “future sea level is expected to rise by about 1 m, with a ‘best-
guess’ value of 48 cm by the year 2100.’’ Such rates represent an acceleration of four to 
seven times over present rates. Local land subsidence could substantially increase the 
apparent SLR. For example, Louisiana is currently experiencing SLR trends nearly 10 times 
the global mean rate. “Other sources speak about SLR up to two meters within this century 
(Figure 4).’’ 

These recently reduced SLR estimates are based on climate models that predict a zero to 
negative contribution to SLR from Antarctica. Most global climate models (GCMs) indicate an 
ice accumulation over Antarctica, because in a warmer world, precipitation will exceed 
ablation/snow-melt. However, the impacts of attritional processes, such as thinning of the ice 
shelves, have been downplayed according to some experts. Furthermore, not all climate 
models are in agreement. Opposite conclusions may be drawn from the results of other 
GCMs. In addition, the West Antarctic Ice Sheet is potentially subject to dynamic and volcanic 
instabilities that are difficult to predict. Because of the great uncertainty in SLR projections, 
careful monitoring of future sea level trends by upgraded tide-gauge networks and satellite 
geodesy will become essential. 

                                          
17  IPCC, 2007. 
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Figure 4: Variance in expected SLR in the twenty-first century according to 
different studies  

 
Source: Rahmstorf, 2010 

Finally, because of the high spatial variability in crustal subsidence rates, wave climates, and 
tidal regimes, it will be the set of local conditions (especially the relative SLR), rather than a 
single global mean sea level trend, that will determine each locality's vulnerability to future 
SLR. 

Gregory et al. 2001 show that coupled atmospheric-ocean general circulation models 
(AOGCMs) show great variability in calculating the SLR. It is certain in nearly all regions that 
there will be a SLR, but the extent varies from a few centimetres to more than half a meter 
by the end of this century. In all models, Réunion faces only modest SLR compared to the 
Caribbean and Macaronesia, which have the highest modelled rise of the Outermost regions 
in this study (Figure 5). Landerer18 used the AOGCM of the Max Planck Institute for 
Meterology and reached similar conclusions. Their study shows that the relative sea level in 
the Caribbean, on the Amazon coast, and in Macaronesia might rise between 10 and 20 cm 
by the end of the century, while around Réunion there might even be a slight relative 
decrease (Figure 6). 

                                          
18  Landerer et al., 2005. 
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Figure 5: SLR over the 21st century 

  
 
Each field shows the difference between the last decade of the experiment (2090-2100) and the decade 100 years 
earlier. The contour interval is 0.1m. 
Source: Gregory et al., 2001 

Figure 6: Relative difference of sea surface height for the decade 2090-99 – 
excluding melting of land ice  

 
Source: Landerer, 2005 
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2.1.4. Intensification of tropical cyclones 

The formation of a tropical hurricane needs two preconditions. First, a certain seawater 
temperature (26.5°C) down to at least 50m has to be reached19. Second, the atmosphere 
needs to be free of shears caused by strong vertical changes in wind speed or wind direction. 
It is clear that the rise of seawater temperature is positively influenced by climate change.  

According to the IPCC, observations indicate that there has been an increase in the intensity 
of hurricanes in the North Atlantic since the 1970s; this coincides with rising sea 
temperatures. Using different models, the IPCC predicts an intensification of tropical cyclones 
throughout the tropical regions with stronger winds and more abundant rainfall, resulting 
from a warming of the surface temperature of the tropical seas20. It has not been possible 
until now to predict changes in the frequency of these cyclones. 

The influence of climate change on the shear of the atmosphere is still not possible to predict 
from the state of knowledge we have now.  

Knutson assumes that it is not the absolute sea temperature alone, but also the relative sea 
temperature of the Atlantic compared to the other oceans that is important for the formation 
of hurricanes. While a strong relative warming of the Atlantic could increase hurricane 
intensity, an even rise of sea temperature in all oceans could reduce it21.  

“Whether the characteristics of tropical cyclones have changed or will change in a warming 
climate — and if so, how — has been the subject of considerable investigation, often with 
conflicting results. Large amplitude fluctuations in the frequency and intensity of tropical 
cyclones greatly complicate both the detection of long-term trends and their attribution to 
rising levels of atmospheric greenhouse gases. Trend detection is further impeded by 
substantial limitations in the availability and quality of global historical records of tropical 
cyclones. Therefore, it remains uncertain whether past changes in tropical cyclone activity 
have exceeded the variability expected from natural causes. However, future projections 
based on theory and high-resolution dynamical models consistently indicate that greenhouse 
warming will cause the globally averaged intensity of tropical cyclones to shift towards 
stronger storms, with intensity increases of 2–11% by 2100. Existing modelling studies also 
consistently project decreases in the globally averaged frequency of tropical cyclones, by 6–
34%. Balanced against this, higher resolution modelling studies typically project substantial 
increases in the frequency of the most intense cyclones, and increases of the order of 20% in 
the precipitation rate within 100 km of the storm centre. For all cyclone parameters, 
projected changes for individual basins show large variations between different modelling 
studies.”22 

2.1.5. Sensitivity to tipping effects in the climate system 

The term THC refers to the part of the large-scale ocean circulation that is driven by global 
density gradients created by surface heat and freshwater fluxes. The adjective thermohaline 
derives from ‘‘thermo-’’ referring to temperature and ‘‘-haline’’ referring to salt content, 
factors which together determine the density of seawater. Seawater is denser than both fresh 
water and pure water because the dissolved salts add mass without contributing significantly 
to the volume. The THC is sometimes called the ocean conveyor belt, the great ocean 
conveyor, or the global conveyor belt. On occasion, it is used to refer to the meridional 
overturning circulation (often abbreviated as MOC). 

                                          
19  Atlantic Oceanographic and Meteorological Laboratory, 2006. 
20  E.g. Emanuel, 2005. 
21  Knutson, 2010. 
22  Knutson, 2010. 
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The Atlantic MOC carries warm upper waters into far-northern latitudes and returns cold deep 
waters southward across the Equator1. Its heat transport makes a substantial contribution to 
the moderate climate of maritime and continental Europe, and any slowdown in the 
overturning circulation would have profound implications for climate change.  

Wind-driven surface currents (such as the Gulf Stream) head polewards from the equatorial 
Atlantic Ocean, continuously cooling and eventually sinking at high latitudes (forming North 
Atlantic Deep Water). This dense water then flows into the ocean basins (Atlantic deep 
water formation).  

These waters head south at a depth of close to 3 kilometres. When they reach the tropics 
they are warmed and return to the surface as they head back north, where they are once 
again cooled. This circuit helps to redistribute the heat of the tropics throughout the planet.  

If the surface layer of water heats up, the difference in density between the surface waters 
and the deeper waters becomes more marked and the rising currents are not strong enough 
to break through to the surface. Global warming is thus causing a drop in the ascending 
currents and slowing THC. 

If the inland ice of Greenland and other sweet water resources that border the North Atlantic 
as well as sea ice melt, it causes a thinning and sweetening of the salty sea water – as it 
happened during the last ice age – the THC might be slowed down or even stopped for a 
while as well.  

Studies suggest that the Atlantic MOC slowed by about 30 percent between 1957 and 2004. 
Whereas the northward transport in the Gulf Stream across 25°N has remained nearly 
constant, the slowing is evident both in a 50 percent larger southward-moving, mid-ocean 
recirculation of thermocline waters, and also in a 50 percent decrease in the southward 
transport of lower North Atlantic Deep Water between 3,000 and 5,000 m in depth. In 2004, 
more of the northward Gulf Stream flow was recirculating back southward in the thermocline 
within the subtropical gyre, and less was returning southward at depth23. On the basis of 
recent simulations, the IPCC has predicted a probable 25% [0 to –50%] reduction in THC 
during the course of this century24. These changes could have profound influences 
throughout the world and also on the European Outermost regions in Macaronesia. Because 
of reduced heat transfer to northern latitudes, the Canary current might become warmer 
than today and therefore influence the climate in these regions. The Outermost regions in the 
Caribbean will possibly feel the effect of a changing THC because it governs the rate at which 
deep waters are exposed to the surface – and consequently higher carbon dioxide emission in 
the seawater which is harmful for coral reefs. 

Reduced humidity carried from the Atlantic towards the Amazon region may result in 
decreasing precipitation and may cause a dieback of the Amazonian rainforest combined 
with a transformation towards a drier vegetation type.  

“Recent analysis suggests that dry-season water stress is likely to increase in Eastern 
Amazonia over the 21st century, but the region tends toward a climate more appropriate to 
seasonal forest than to savanna. These seasonal forests may be resilient to seasonal drought 
but are likely to face intensified water stress caused by higher temperatures and to be 
vulnerable to fires, which are at present naturally rare in much of Amazonia. The spread of 
fire ignition associated with advancing deforestation, logging, and fragmentation may act as 
nucleation points that trigger the transition of these seasonal forests into fire-dominated, low 
biomass forests. Conversely, deliberate limitation of deforestation and fire may be an 

                                          
23  Cunningham, 2004, Bryden, 2005. 
24  IPCC, 2007. 
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effective intervention to maintain Amazonian forest resilience in the face of imposed 21st-
century climate change. Such intervention may be enough to navigate Eastern Amazonia 
away from a possible “tipping point,” beyond which extensive rainforest would become 
unsustainable.”25 

Another issue is the possible Sahara greening caused by a shift of the West African 
Monsoon. The global warming could lead to a climate similar to the Holocene climate 
optimum, when the Sahara was green.  

“North Africa is a fascinating example of a hot spot of atmosphere-vegetation interaction. 
Theory and model experiments suggest that this interaction is highly non-linear. It 
presumably affects Sahelian rainfall variability. Moreover, palaeoclimatic changes cannot be 
fully understood when atmosphere-vegetation interaction is ignored. Whether North Africa 
will become greener again, as our stone-age ancestors have witnessed, cannot be forecasted 
because of model uncertainty and because socioeconomic boundary conditions are not known 
for the next centuries. There is some theoretical evidence that the Sahara could become 
greener, but direct anthropogenic land-cover change in North Africa is likely to be much more 
important than greenhouse gas induced climate change in this respect.”26 

Change in El Niño Southern Oscillation (ENSO) 

El Niño is a natural climatic phenomenon, which occurs every four to eight years. It is caused 
by a change in the atmospheric pressure above the Pacific Ocean, and characterized by a 
warming of the surface waters in the eastern and central tropical areas of the Pacific Ocean; 
it influences atmospheric currents and thus ecosystems throughout the world. It can lead to 
droughts in certain regions of Asia and the Western Pacific, or to harsh winters and flooding 
on the North American continent. The exceptional climate conditions brought about as a 
result of the El Niño weather system provide a glimpse of the potential impacts of climate 
change in the future. The impact of climate change on the occurrence of the El Niño 
phenomenon remains uncertain, despite the fact that two recent events, in 1982/1983 and in 
1997/1998, proved to be the most extreme in the last century and probably in the last 400 
years. Notwithstanding, by leading to an increase in temperatures and a drop in precipitation 
in some regions, climate change could considerably exacerbate the impacts of the El Niño 
phenomenon in coming years. 

While El Niño causes a drier and warmer climate, La Niña27 is responsible for a wetter and 
colder climate. A change in the ENSO can alter not only the climate in the Caribbean, but also 
in the North Atlantic and on Réunion. 

The ENSO phenomenon and variability in the subtropical North Atlantic high sea level 
pressure (SLP) are known to affect rainfall in the Caribbean region. An El Niño event is 
associated with drier-than-average conditions during the boreal summer of a year, and 
wetter-than-average conditions during the spring of the following year. In other words, 
phases of extreme dryness and wetness have increased in the last 20 years in comparison 
with the previous few decades.28 

 

 

 
                                          
25  Malhi, 2008. 
26  Claussen, 2002, Brovkin et al., 2008 
27  La Niña is a coupled ocean-atmosphere phenomenon that is the counterpart of El Niño as part of the broader El 

Niño-Southern Oscillation climate pattern. During a period of La Niña, the sea surface temperature across the 
equatorial Eastern Central Pacific Ocean will be lower than normal by 3–5 °C. 

28  Giannini et. al., 2001. 
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Figure 7 provides a summary of all the tipping elements mentioned in this section: 

Figure 7: Potential climatic tipping elements, Potsdam Institute for Climate Impact 
Research (PIK)  

 
Source: European Environment Agency (EEA) 2010 

2.2. Challenges for ecosystems in the Outermost regions 

Rising temperature itself will have irreversible effects on biodiversity. According to the 
IPCC, some 20 to 30% of known species will be at greater risk of extinction if global warming 
exceeds 1.5 to 2.5°C (in relation to 1980-1999 levels). If the average global temperature 
increase exceeds 3.5°C, all models suggest that a large number of species will be driven to 
extinction (from 40 to 70% of all known species) across the globe29. The biodiversity of the 
overseas entities of the EU is especially vulnerable. Forests are among the first victims of 
climate change. 

Water pollution is one of the major problems that small islands are facing. Poor water 
quality affects human health and can trigger water-borne diseases. Due to their limited size, 
their geology and topography, water resources on small islands are extremely vulnerable to 
changes and variations in climate, especially to changes in rainfall.  

With the rapid growth of tourism and service industries in many small islands, there is a need 
for both augmentation and more efficient management of the existing water resources30. 

                                          
29  IPCC, 2007. 
30  UNFCCC, 2005. 
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While shorelines are resilient to natural stress events such as storms, their regenerative 
capacity can be exceeded, e.g. when storms become more intense or frequent and 
degradation of coral reefs continues. This might lead to ongoing erosion and loss of land.  

Mangroves 

Mangroves play an important role in protecting the coasts from tropical storms and tsunamis; 
by passing through 200 metres of mangroves, a wave loses 75% of its power31. According to 
the ESPON project 1.3.1, Guadeloupe is exposed to tropical storms SS2 (210 – 249 km/h) 
(58.3 – 69.2 m/s).  

A recent study on the vulnerability of 16 Pacific island states and territories home to 
indigenous mangroves concluded that close to 13% of the area of mangrove cover is at 
risk32. The mangrove zones are threatened by rising sea levels and the increase in intensity 
of tropical storms. A study conducted by the University of the Antilles and Guiana in 
Guadeloupe revealed that Hurricane Hugo devastated 75% of the red mangroves in 
Guadeloupe33. On the other hand, these populations recovered very quickly after this event. 
Red mangroves account for about 50% of the mangrove coverage in the Caribbean. In the 
past, degraded zones have taken an average of 10 years to regenerate, while the average 
time that elapsed between hurricanes in the territory was 25 years during the last century. 
An increase in the intensity of tropical storms as a result of climate change means that the 
mangroves will potentially no longer have the time they need to regenerate between two 
weather events.  

Rising sea levels pose a direct threat to the mangrove habitats. They are likely to increase 
the level of degradation, especially because the mangroves of the Caribbean are already 
substantially reduced and weakened by human influence. They have been reduced to give 
space for agriculture, tourist infrastructure, ports, airports, etc. Climate change therefore 
represents a further threat to add to existing pressures on these habitats34. 

Corals 

The increase in the level of carbon in the atmosphere caused by human activities since 1750 
has led to a general acidification of the oceans. A drop of 0.1 units in the global average PH 
level has been observed. IPCC models point to a further drop in global oceanic surface PH 
levels of between 0.14 and 0.35 units between now and the end of the century35. 

As a consequence of acidification of the oceans coupled with temperature rise, coral 
bleaching is happening more frequently and more intensely. Corals are highly sensitive to 
changes in temperature. During unusually warm conditions corals exhibit a stress response 
known as bleaching, in which they lose the microscopic algae (zooxanthellae) that usually 
live within their tissues. Without zooxanthellae, living coral tissue becomes transparent and 
the limestone skeleton underneath becomes visible. Depending on the duration and level of 
temperature stress, coral reefs can either die or survive bleaching. However, even reefs that 
recover are likely to exhibit reduced growth and reproduction, and may be more vulnerable 
to diseases36.  

The corals are already under threat from the impacts of human activities (pollution, over-
exploitation of resources, deposits of sediment on the reefs, etc.). Climate change is likely to 
exacerbate this degradation and reduce the resilience of these ecosystems (capacity to resist 

                                          
31  FAO, 2008. 
32  UNEP, 2006. 
33  Imbert, 2002. 
34  Petit and Prudent, 2008. 
35  IPCC, 2007. 
36  World Resource Institute, 2011. 
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and recover). Healthy corals could adapt to a progressive rise in sea levels, but degraded 
corals will not be able to follow the water level. In Guadeloupe, the El Niño event in 1998 
caused high mortality among the corals that were already weakened by the pressure of 
human activities. 

Apart from their ecological and economical value as a habitat, coral reefs play an important 
role in protecting the beaches by slowing down and breaking waves. When corals start 
beaching and dying, the reefs cannot achieve this function and increased coastal erosion 
would be one of the effects.  

Coral resilience is their capacity to recover following a period of stress. In the case of 
bleaching, resilience depends directly on the related human-induced pressures to which they 
are exposed, primarily pollution and over-fishing. Studies carried out in the Seychelles during 
the 1998 bleaching event pointed to a strong correlation between the recovery of the corals 
and coastal-water quality. The rate of recovery varied from 5 to 70% depending on pollution 
levels. The coral reefs that recovered most rapidly tended to be those situated in marine 
protected areas and in those coastal areas where levels of pollution were low37. Ecological 
balance and biological diversity of the reefs are also important determinants of the resilience 
of corals. In particular, herbivorous fish and urchins play a very important role in the 
recovery of corals after a disturbance38: they eliminate the marine algae, thereby preventing 
them from colonizing the degraded corals and facilitating the establishment of young corals. 
Over-fishing of herbivorous reef fish weakens the resilience of the corals to coral bleaching.  

Very marked differences in levels of resilience have been observed among the corals in the 
overseas European entities. In the Indian Ocean, following the 1998 bleaching episode, coral 
mortality was very high among the polluted and degraded corals of Mayotte. Conversely, the 
level of recovery was much higher among the corals of the Chagos archipelago, where 
human-induced pressures were much lower. Thus, while it will be difficult to prevent a 
warming of the waters in the short term, it is nonetheless possible to improve the resilience 
of the corals to bleaching by reducing the impacts of human activities. 

With climate change, hot years like 2005 are likely to become more frequent. The threat 
hanging over the reefs of the Caribbean is therefore considerable. Even if it is impossible to 
act on the temperature of the water directly, it is possible to improve the resilience of the 
corals to these assaults by reducing other human impacts on these ecosystems as much as 
possible39.  

At present, the reefs are already at high or very high risk in Guadeloupe, Martinique and 
Réunion, and according to projections of thermal stress and ocean acidification will become 
critical by 2050 (see Figure 8).  

 

 

 

 

 

 

 

                                          
37  Wilkinson, 2002, UNEP 2006. 
38  Nyström and Folke, 2001. 
39  Petit and Prudent, 2008. 
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Figure 8: Reefs at risk in the present, 2030, and 2050  

 
Source: World Resource Institute 2011 
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3. THE ROLE OF REGIONAL POLICY IN THE OUTERMOST 
REGIONS – AN OVERVIEW 

KEY FINDINGS 

• “Europe 2020: A European strategy for smart, sustainable and inclusive growth40” is 
the main reference framework to foster economic and sustainable growth. 

• In order to deal with the particular regional development challenges the Outermost 
regions face the EU Commission initiated the policy paper “The Outermost regions – 
an asset for Europe”.  

• Between 2007 and 2013 the Outermost regions will receive EUR 7.8 billion from EU 
Structural Funds. 

• Within Regional Policy, two strands of climate change interventions may be 
distinguished: Adaption (i.e. response to climate change that seeks to reduce the 
vulnerability of natural and human systems to climate change effects) and 
mitigation activities (i.e. measure to reduce GHG emissions or enhance the removal 
of these gases from the atmosphere).  

The Outermost regions are a vital part of the EU. According to the Lisbon Treaty, EU law 
applies to these territories with possible derogations to take account of their "structural social 
and economic situation... which is compounded by their remoteness, insularity, small size, 
difficult topography and climate, economic dependence on a few products, the permanence 
and combination of which severely restrain their development..."41. There were initially seven 
Outermost regions, as established by the EC Treaty, but the Treaty of Lisbon included two 
additional territories, both of which seceded from one of the original Outermost regions. 

Since 2004, the EU has had an integrated strategy, based on active partnership between the 
EU institutions, national governments, and the Outermost regions. The three priorities are to 
make the regions more accessible, more competitive, and more integrated with the countries 
around them. These priorities – and other measures – are explained in the strategy for the 
Outermost regions42. 

The Outermost regions of the EU are facing various challenges. The recent study on Regional 
Challenges in the Perspective of 2020 – Phase 2: Deepening and Broadening the Analysis43 
has shown the extent to which the Outermost regions are prone to vulnerabilities such as: 

• being highly vulnerable in the context of globalisation – being qualified as “highly 
vulnerable periphery”; 

• being to some extent vulnerable in the context of migratory flows and integration; 

• being vulnerable in the context of climate change – especially the islands classified 
as “regions of very high multiple climate change vulnerability”; 

• being vulnerable in the context of energy – almost all Outermost regions are 
classified as “energy import dependent regions with peak capacity vulnerability” – 
showing a low degree of energy autarky in renewable energy; 

                                          
40  EC, 2010-2. 
41  Article 349 (ex Article 299(2)) of the Treaty on the Functioning of the European Union. 
42  Commission communication "Strategy for the Outermost regions: Achievements and Future Prospects" 

COM(2007)507 final, September 12, 2007. 
43  DG Regio, 2011. 
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• being highly vulnerable in the context of social disparities – especially with respect to 
access to services of general economic interest (SGEI) as well as youth 
unemployment. 

Regional policies therefore have to face these challenges and try to mend vulnerabilities. The 
backbone of the EU's Regional Policy is Europe 2020: A European strategy for smart, 
sustainable and inclusive growth (EC 2010-2), which is a 10-year strategy proposed by the 
EC on March 3, 2010, for reviving the European economy that expands upon the (only partly 
successful) Lisbon strategy. It aims at "smart, sustainable and inclusive growth" with greater 
coordination of national and European policy, and is heavily influenced by the European and 
global economic crisis that has wiped out years of economic growth and job creation. It 
addresses potential answers to long-term challenges arising from globalisation, pressure on 
resources or ageing, which will intensify in the future. The new strategy centres on 
overcoming the crisis and preparing the economy of the EU for the next decade, and shows 
ways how Europe can achieve intelligent, sustainable, and integrative growth, create new 
jobs, and give orientation to our societies. Europe 2020 sets out a vision of Europe's social 
market economy for the 21st century and puts forward three mutually reinforcing priorities 
that should facilitate high levels of employment, productivity, and social cohesion: 

• Smart growth – developing an economy based on knowledge and innovation; 

• Sustainable growth -promoting a more resource efficient, greener and more 
competitive economy; 

• Inclusive growth – fostering a high-employment economy delivering social and 
territorial cohesion. 

In particular, the priorities of smart and sustainable growth shall foster Regional Policy in 
addressing climate change issues. So far Cohesion Policy, as well as Pillar 2 of the CAP, 
addresses the effects of climate change both through mitigation and/or adaption by: 

• supporting under cohesion policy various measures in the environmental field e.g. 
disaster remedy, risk management; 

• supporting renewable energy production under R&D programmes; 

• contributing directly and indirectly under R&D policy to combating climate change. 

In September 200744, the EC recognised the need "to continue the effort to adapt community 
policies and grant specific support whenever necessary". The adoption of new programmes 
and measures in support of the Outermost regions is testimony to the continued awareness 
of the specificities of these regions, and should enable them to make clear progress in the 
context of the three elements of the strategy: 

• reducing the accessibility deficit; 

• increasing competitiveness; 

• strengthening regional integration. 

Three additional aspects were added after 2007: the high cost of coping with the effects of 
climate change, the impact of the population boom or of the ageing population, and the 
effects of the increase in illegal immigration. 

                                          
44  Commission communication Strategy for the Outermost regions: Achievements and Future Prospects 

COM(2007)507 final, September 12, 2007. 
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In October 2008, a new EC policy paper, The Outermost regions – an asset for Europe45 
set two objectives for regional development in the Outermost regions: 

• addressing new difficulties affecting the Outermost regions – globalisation, climate 
change, demographic trends, migratory flows, and sustainable management of 
natural resources, including marine resources and agricultural products; 

• exploiting the regions' assets to boost economic development, with particular focus 
on high-value-added assets, e.g. the agri-food industry, biodiversity, renewable 
energy, astrophysics, aerospace, oceanography, volcanology, seismology, and the 
regions' role as outposts of the EU. 

The geomorphologic characteristics and geographical location of the Outermost regions are 
assets of fundamental importance for scientific research, particularly the study and 
monitoring of phenomena linked to the effects of climate change. The prevention of the 
natural hazards to which the Outermost regions are particularly exposed is an especially 
valuable line of research. The Outermost regions are in a position to serve as 
platforms for technological and scientific cooperation through monitoring and 
observation of natural hazards in their respective areas. 

Furthermore, the Outermost regions face a dual challenge where energy is concerned: 
Reducing their dependency on fossil energies and grasping the opportunities presented by 
their natural environment to develop practices and know-how that can be exported and 
reproduced. Pilot projects under way or in preparation are developing innovative and original 
solutions in which renewable energies play a central role. As well as offering environmental 
and economic benefits, these constitute a veritable showcase of European know-how. 

In the area of health, climatic upheavals are currently increasing the risk of and vulnerability 
to tropical diseases. The emergence of new diseases calls for the establishment of new 
advanced centres for microbiological research and monitoring in areas where disease is 
endemic, to enable rapid and reliable diagnosis of pathogens and the assessment of the risks 
of their emergence and spread. The Outermost regions already have and remain in a position 
to further develop research infrastructures that may be used to enhance health protection 
in their region as a whole, as well as in continental Europe. 

In 2008, the EC conducted a comprehensive survey on "The Economics of Climate Change 
Adaption in EU Coastal Areas"46 which highlighted the following aspects of vulnerability of the 
Outermost regions: 

• flooding and erosion (the vulnerability to erosion might be aggravated by the 
expected increase in the intensity and frequency of extreme weather events such as 
cyclones and floods); 

• freshwater shortage (threatening freshwater resources through saltwater intrusion 
within freshwater aquifers, the frequency and intensity of droughts); 

• loss of coastal eco-systems (severe threat from the impacts of human activities e.g. 
pollution, over-exploitation of resources, urbanization, loss of coral reefs). 

In terms of Cohesion Policy, the Outermost regions are a model for bundling funds in a need-
based way. This means that all EU co-funded programmes are more deliberately focused on 
common priorities. The Commission communication “The Outermost regions – an asset for 

                                          
45  Commission communication The Outermost regions: an asset for Europe COM(2008)0642 final. 
46  Petit J. and Prudent G., 2008, Climate Change and Biodiversity in the European Union Overseas Entities, UICN, 

Brussels. 
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Europe’’ pointed out these priorities as “Reducing the accessibility deficit”, “Increasing 
competitiveness” and “Strengthening regional integration,”, which are in conformity with the 
Lisbon Treaty goals for the EU. 

In budgetary terms, the Outermost regions will receive EUR 7.8 billion over the period 
2007-2013 (ERDF, ESF, EAFRD, European Fisheries Fund (EFF), and POSEI). Full advantage 
must be taken of all of these instruments and of the flexibility allowed under the regulations 
to incorporate new priorities, for instance, during the mid-term strategic reflections on the 
national reports for 2009 and the Commission report in 2010. 

The Outermost regions will also be able to become involved in the "Regions for Economic 
Change" initiative and its fast-track element implemented under the interregional strand of 
the territorial cooperation objective and the sustainable urban development programme 
(URBACT II). This initiative includes priority themes of particular relevance for the Outermost 
regions, such as "enhancing coastal areas" and "reaping the benefits of the seas and oceans". 

The main activities of Regional Policy with relation to climate change could be classified in 
two categories: 

Activities of climate change adaptation – is a response to climate change that seeks to 
reduce the vulnerability of natural and human systems to climate change effects. Climate 
change adaptation is especially important in developing countries since those countries are 
predicted to bear the brunt of the effects of climate change. That is, the capacity and 
potential for humans to adapt (called adaptive capacity) is unevenly distributed across 
different regions and populations, and developing countries generally have less capacity to 
adapt. Those activities are to be regarded as passive strategies against climate change and 
comprise e.g. funding for preservation of natural assets, water distribution and treatment, 
disaster management (building of dams, enforcing of harbour infrastructure), health 
initiatives (health infrastructure) 

Activities of climate change mitigation are any measure to reduce GHG emissions or 
enhance the removal of these gases from the atmosphere (enhancing carbon sinks). These 
are activities designed in a pro-active approach against climate change, and would comprise 
e.g. support in investments of renewable energy, change of consumption patterns (like 
supporting public transport), and changes in the production processes towards more energy 
efficient modes of production. 
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4. REGIONAL POLICIES AND CLIMATE CHANGE IN 
OUTERMOST REGIONS – THE FINDINGS 

KEY FINDINGS 

• Climate change will affect the Caribbean biodiversity particularly in the highly 
vulnerable flood-prone freshwater eco-systems (in Guadeloupe), and the highland 
tropical rainforest (in Martinique). Additionally, mangroves and the marine 
biodiversity will be sorely afflicted by an intensified tropical storm and massive coral 
bleaching.  

• Agricultural activities and climate change are increasingly destroying natural 
habitants in Réunion and facilitate the invasion of alien species. Rising sea level and 
accelerated coral bleaching will cause serious ramifications on the coastal areas.  

• Changing wind and precipitation patterns enhance the invasion of alien species and 
cause desertification that will affect the forest ecosystem’s balance in Macaronesia 
severely. The marine ecosystem is changing as well, due to acidification and a rise in 
water temperatures.  

• The Amazonian Rainforest in French Guiana will be severely affected by drying out 
due to climate change. In addition, droughts will jeopardize the nourishment of the 
growing population and foster the vulnerability to forest fires.  

• These developments will have severe effects on public health. Humid conditions 
favour the spread of vector-borne diseases. Heat waves contributing to allergies and 
respiratory problems will pose challenges to the health system. 

• In all Outermost regions, these diverse consequences of climate change affect the 
attractiveness for tourism. 

• Only a moderate share of EU Regional Policies is directly or indirectly devoted to 
addressing climate change. The shares for the ERDF range from less than a quarter 
(The Azores, French Guiana) to a third (Martinique, The Canaries) of the ERDF 
budgets (EU contribution for the ongoing programming period 2007-2013). 

• The bulk of these measures goes rather to climate change adaptation – i.e. 
protection and valorisation of biodiversity, distribution and protection of scarce water 
resources, the treatment of waste, the promotion of sustainable tourism and use of 
agricultural land.  

• The best examples for climate change mitigation strategies are to be found in the 
development of smart transport solutions. Moreover, all regions are aiming at energy 
independence through the usage of renewable energies and the valorisation of waste 
or agricultural by-products.  

• However, the few measures contributing to combating climate change are by far 
(sometimes by a factor 10 in terms of funding volume) outranked by measures 
actually increasing climate change (e.g. motorized traffic, emission intensive 
economic processes, mass tourism). 

 
 
 
 
 

 41 



Policy Department B: Structural and Cohesion Policies 
 

4.1. Difficulties of evaluating the impact of Regional Policy on 
Climate change  

In the following section we present the key findings from the climate change analysis of the 
seven aforementioned Outermost regions. It will link the projected impacts of climate change 
to the components of the EU co-funded Regional Policy programs that help contribute to 
climate change mitigation and adaptation.  

Some of the underlying difficulties of this analysis are the following: 

Many of the Regional Policy measures do not explicitly address climate change, but rather 
focus on other objectives (e.g. nature protection, territorial cohesion, economic growth), 
with results in climate change being categorized as “unintended or deadweight effects” 
rather than program priorities. This makes the identification of the climate change benefits 
derived from Regional Policy difficult.  

The positive – negative effect problem – the impacts of Regional Policy programs in 
addressing climate change may have both positive and negative implications on regional 
climate change adaptation and mitigation. The true impact on climate change is usually 
difficult to identify in the short term, and becomes clear from longitudinal assessment. For 
example, sustainable tourism can have both positive and negative effects. By supporting 
the preservation of natural heritage and channelling the access of these resources to 
tourists, local biodiversity is preserved. However, the additional attractiveness of the tourist 
destination may produce negative effects on climate change in the long run through the 
increased GHG emissions of transportation and additional waste in the region.  

The weak information problem – with regards to some climate change adaptation and 
mitigation programs, information on program specifics and budgets is limited. Regional 
operational programmes (OP) have been used as the primary basis for analysis, however, 
at times it has been difficult to assess the full extent of the Regional Policy measures from 
the information provided. One example is the policy measure under the ERDF programme 
“Multimodal Transport”, which could mean either the funding of climate friendly 
transportation or the co-funding of additional highway infrastructure. Therefore, while one 
possibility encourages the transition of the modal split of transportation towards public 
transport, the other potentiates a significant increase in individual motorized traffic. 

We have identified that not all Regional Policy measures have a solely positive effect on 
climate change and in some cases fundamentally divergent programs offset positive impacts 
on climate change. Therefore, Regional Policy measures should be considered with a certain 
caution, identifying both their positive and negative impacts on climate change in a wholistic 
way.  

The following subchapters all feature the same structure seeking for concise information for 
each of the Outermost regions. 

They start with a short description of the respective region, its socio-economic profile and its 
environmental conditions. The second part covers a description of the Regional Policy in 
place, indicating the share of climate change relevant measures. The sections are  addressing 
in detail each of the fields characterizing the Outermost regions: biodiversity, terrestrial, 
coastal and marine ecosystems, tourism and health, water and energy – alongside the two 
approaches, climate change mitigation and adaptation, and then presenting the Regional 
Policy measures in these fields.  
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4.2. Caribbean 

Climate change in the Caribbean  

Past trends 

In the past, the climate showed increasing trends in SST (see Chapter 2) and decreasing 
trends in precipitation (see Figure 9). While the increase in SST in the Lesser Antilles and the 
coast of French Guiana is smaller than around Réunion, the precipitation change is evolving 
in the different direction. Whereas Réunion experienced some increase in rainfall, the 
Caribbean and northeastern coast of South America observed a decline in precipitation.  

Figure 9: Mainstreaming Adaptation to Climate Change (MACC) Project 

 
Source: CARICOM 2005 

The future  

Climate change is projected to affect the region through: 

• increases in evaporation losses; 

• decreased precipitation (continuation of a trend of rainfall decline observed in some 
parts of the region); 

• reduced length of the rainy season – down 7–8% by 2050; 

• increased length of the dry season – up 6–8% by 2050; 

• increased frequency of heavy rains – up 20% by 2050; 

• increased erosion and contamination of coastal areas. 

The Caribbean Community Climate Change Center (CCCC) published regional climate 
models which calculated a rise in July air temperature up to 1.5°C by mid-century and a 4°C 
rise by the end of this century compared to the reference period 1961-1990 in the smaller 
Antilles. The development of the mean surface temperature shows a similar development. 
These results were achieved using the A2 scenario of regionalization and emphasis on human 
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wealth, and show higher values than in the B1 scenario of globalization and emphasis on 
sustainability and equity47.  

In terms of precipitation the model results are very diverse (see Figure 10). IPCC predicts a 
trend that points to an average decrease in annual precipitation of 12% [-19 to -3], but while 
the increase in temperature is certain and only the extent of the increase is still under 
discussion, it is not definite whether precipitation will increase or decrease during the next 
decades. 

As mentioned above, SLR will continue in the Caribbean and even accelerate compared to 
other regions. 

Climate change experts in North and South America are increasingly worried by the 
potentially devastating implications of higher estimates for possible SLR. The Americas have 
until now been seen as less vulnerable than other parts of the world like low-lying Pacific 
islands, Vietnam or Bangladesh. But the increase in the ranges for anticipated SLR presented 
at a meeting of scientists in Copenhagen in March has alarmed observers in the region. Parts 
of the Caribbean, Mexico and Ecuador are seen as most at risk. New York City and southern 
parts of Florida are also thought to be particularly vulnerable.  

The 2007 IPCC report suggested that sea levels would rise by between 19cm (7.5 inches) 
and 59cm by the end of this century. However, several scientists consider a larger rise 
probable, even if the world's GHG emissions were kept at a low level. For example, a one-
metre rise would flood an area in coastal French Guiana where 70% of the population and 
40% of agricultural land is located. That would imply a major reorganisation of the country's 
economy.  

                                          
47  CCCC, 2011. 
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Figure 10:  Projected precipitation changes under different time horizons (Adapting 
to Climate Change in the Caribbean (ACCC) Project) 

 
Source: Guide to the Integration of Climate Change Adaptation into the EIA48 

A November 2008 study by UN-Habitat on the world's cities pointed out that in most 
Caribbean island states, 50% of the population lives within 2 km (1.2 miles) of the coast. 
They would be directly affected by SLR and other climate impacts. The Bahamas, French 
Guyana, Belize, and Jamaica have been pin-pointed by the World Bank as being particularly 
at risk from a one-metre rise49.  

The El Niño–Southern Oscillation (ENSO) phenomenon and variability in the subtropical 
North Atlantic high SLP are known to affect rainfall in the Caribbean region. A change in 
ENSO can significantly alter the climate in the Caribbean. One of the consequences might be 
an increased exposure of reefs due to this phenomenon. The following figure points at the 
reefs at risk – with reefs in Guadeloupe and Martinique being especially endangered. 

                                          
48  CARICOM, 2004. 
49  Source: BBC news http://news.bbc.co.uk/2/hi/americas/7977263.stm 
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Figure 11:  Reefs at risk in the Atlantic/Caribbean 

 
Source: World Ressource Institute 2011 

Health Effects of Climate Variability and Change in the Caribbean  

Operating as a Caribbean Community (CARICOM) agency the CCCCC – see box below – has 
published a report on potential health effects due to climate change in the Caribbean. Some 
of the findings and recommendations impose the following: 

Human health will more than likely be impacted by climate change.  

The link between climate change and human health are, however, complex and sometimes 
not well defined. Climatic factors are but one of the stresses that alter disease patterns. 
The climatic impacts must be seen in terms of their broader socio- economic context.  

In the Caribbean, threats to wellbeing will likely increase in the face of more extreme 
events (e.g. droughts, higher temperatures, hurricanes) either directly or indirectly.  

In the face of possible increased flooding and storm surges due to more intense hurricanes, 
threats include: 

1) injury and loss of life;  

2) hunger or malnutrition due to loss of food security; and  

3) increases in water-borne and rodent-borne diseases.  

Possible future threats linked to increases in temperatures and altered rainfall patterns in 
the future include:  

1) increased transmission of diseases such as dengue;  

2) increased episodes of diarrhoeal diseases and sea food poisoning;  

3) increased presence of dangerous pollutants, including ozone, in the atmosphere;  

4) an increase in the altitudinal range of mosquitoes; and  

5) increases in respiratory ailments and heat stress. 

While some of the population can overcome these threats, others, especially the poor, will 
suffer. The degree of vulnerability will depend on awareness, forewarning, and the capacity 
of governments to act/react. 

Of the recommendations presented, priority should be given to  
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i) Sensitizing all stakeholders, including the general public and health professionals 
to the role and threat of climate change in determining general wellbeing and 
health.  

ii) Recognizing and factoring in climate change in existing and new national health 
policies.  

iii) Assessing and implementing options for adapting to the likely increased incidences 
of some diseases already common in the region, e.g. dengue. This may include 
the development and implementation of early warning systems where possible.  

iv) Improving the capabilities of national and regional disaster units to warn of, and 
(react) respond to disasters.  

v) Ensuring efficient water monitoring and management.  

vi) Improving the data gathering and manpower capabilities of national 
meteorological offices and ministries of health. 

vii)  Encouraging research on linkages between climate and health, with an emphasis 
on diseases and impacts relevant to the region.  

viii)  Improving collaborations between regional research bodies, meteorological 
offices, health ministries, water agencies, disaster management units, and other 
relevant agencies.  

ix) More pro-active government action in pressing the case for mitigation of GHG, 
especially by the developed countries. 

Necessity, possibility, and practice of adaptation  

According to the study “The Costs of Inaction”50 an increasing percentage of Gross Domestic 
Product (GDP) will be necessary to be spent on the effects of climate change if no action is 
taken to adapt or mitigate. For Guadeloupe, in 2025 2.3% of the GDP in 2004 will be 
consumed for these measures according to the author’s calculations. In 2050 it will be 4.6%, 
in 2075 7%, and in 2100 already 9.5 percent. The calculations for Martinique render lower, 
but have rather similar results (2025: 1.9%; 2050: 3.8%; 2075: 5.9%; 2100: 8.1%) 

Box 1: Success stories: Adapting to Climate Change in the Caribbean (ACCC) and 
Caribbean Information Platform on Renewable Energy (CIPORE) 

SUCCESS STORIES (NOT EU CO-FUNDED) 
Adapting to Climate Change in the Caribbean (ACCC)51 

Adaptation to climate variations and change, and to SLR, is of fundamental economic and 
social importance to the countries of the Caribbean. The ACCC project is funded by the 
Canadian International Development Agency (CIDA) and ran from October 2001 to 
March 2004. The project built on the initial experience gained through the Caribbean Planning 
for Adaptation to Climate Change (CPACC) project, which concluded in December 2001. This 
EUR 1,4 million project involved 9 individual components that continue from CPACC in order 
to consolidate, extend and make sustainable climate change responses. They are also 
designed to lead into and complement the Global Environment Facility (GEF) program – 
MACC. 

  

                                          
50  Bueno, 2008. 
51  CCCCC 2008. 
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The nine components of the ACCC project include: 

Component 1: Development of Business Plan for Caribbean Climate Change Centre 

Component 2: Public Education and Outreach (PEO) 

Component 3: Risk Management Approach to Physical Planning 

Component 4: Strengthening Regional Technical Capacity 

Component 5: Adaptation Planning in Environmental Assessments 

Component 6: Strategies for Adaptation in the Water Sector 

Component 7: Adaptation Strategies to Protect Human Health 

Component 8: Adaptation Strategies for Agriculture and Food 

Component 9: Fostering Collaboration with non-CARICOM Countries 

The outcomes from this initiative aimed to ensure that: 

• The CCCCC becomes a sustainable institution for coordinating all climate change 
related activities in the region; 

• the region builds climate change adaptation into planning and assessment processes 
in key economic and social sectors; 

• the scientific and technical competence to address climate change issues is 
strengthened in the region; 

• national and regional agencies can constructively engage in international climate 
change negotiations; and 

• citizens, the private sector and governments of the region have the knowledge to 
support and conduct appropriate climate change responses. 

CARICOM countries which participated in the ACCC project: 

Antigua & Barbuda, Bahamas, Barbados, Belize, Dominica, Grenada, Guiana, Jamaica, St. 
Lucia, St. Kitts & Nevis, St. Vincent & the Grenadines, Trinidad & Tobago 

The ACCC project was executed through the Canadian Executing Agency (CEA) which is 
comprised of the Canadian firms, de Romilly and de Romilly Ltd. and GCSI – Global Change 
Strategies International Inc. Day-to-day implementation was the responsibility of the 
Regional Project Implementation Unit (RPIU), based in Barbados that was originally 
established for the CPACC Project. However, implementation was the full responsibility of the 
CARICOM Secretariat. 

Climate change adaption measures, like strategies for agriculture, water and health to 
mention only a few, are clearly in focus in the ACCC project. Additionally, measures like PEO 
as well as an emphasis on regional cooperation point to an implementation of mitigation 
measures.  

Program: by CIDA from October 2001 to March 2004 

CIDA contribution: EUR 1,4 million 

Caribbean Information Platform on Renewable Energy (CIPORE) 

Very few ministries responsible for energy in the region have a web presence, and only 
Jamaica has a section devoted to renewable energy. The CIPORE was developed for the 
provision of information on renewable energy in the region, and it will be integral to assist 
the local ministries responsible for energy build their capacity in this area. 
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CIPORE is a renewable energy web portal that will serve to: 

• Provide links to regional RE web pages at Ministries of Energy, utilities, universities, 
etc.; 

• provide detailed information in the form of case studies on the planning process and 
execution of a number of successful RE projects in the region and the wider 
Caribbean; 

• publish articles that demonstrate the cost-effectiveness of RE systems in the region 
and beyond; 

• provide links to regional RE expertise in relevant areas who are capable of providing 
consultancy services and training; 

• review the viability of renewable energy developments relevant to the region and 
adapt them to the local/regional conditions; 

• share lessons learned from best practices. 

The RE portal will provide a virtual storefront where all existing information on RE will be 
linked via the Internet to a single access point. 

In general CIPORE can be regarded as a project promoting the use of renewable energy. 
Thus it could be argued that the project contributes to the mitigation of climate change 
by encouraging more sustainable energy production and consumption behaviour. 

 

4.2.1. Guadeloupe 

Human influence and current situation – socio-economic situation (agriculture, 
fisheries, tourism, other major economic sectors), demography 
 

Number of islands 2 main islands side by side + 11 small scattered islands 

Population 420,000 inhabitants (2006) 

Area 1,628 km² 

Population density 258 inhabitants/km² 

GDP/inhabitant EUR 5,700/inhabitant (2003) 

Unemployment rate 22.7% (2007) 

Main economic activities Agriculture, food production, tourism 

The department of Guadeloupe, situated some 600 kilometres to the east of the Dominican 
Republic, consists of two large side-by-side islands, Grande-Terre and Basse-Terre, as well as 
11 smaller scattered islands, including Marie Galante, the Saintes and Désirade. To the north 
of the Lesser Antilles, the Island of Saint Barts and the French sector of Saint Martin were 
also part of this department until February 2007. Since then, they have become overseas 
communities in their own right. One-third of the area of the two main islands is devoted to 
agriculture, while the mountainous regions are uninhabitable. Agriculture (mainly sugar cane 
and bananas), once the economic mainstay of the island, now survives thanks to subsidies52. 
Between 2000 and 2009 the population was moderately growing, and in 2009, about 
450,000 people were living in the Department of Guadeloupe. According to the regional 
government the birth rate was 2.2 children per woman (Conseil Régional de Guadeloupe). 
About a third of the population is younger than 25 years old, but the number is decreasing. 
                                          
52  Petit et Prudent, 2008. 
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On the contrary, the median age of the inhabitants is increasing. In 2009 about 60,000 
people were older than 65 years.  

The main export crop is bananas. However, nowadays just seven percent of the working 
population is employed in the primary sector. Of the very few industries that exist, most 
belong to the agro-food sector (sweets, rum distilleries and bottled foods). Currently 
expanding economic sectors include tourism and the service industries, and in the years 2004 
and 2005 about 370,000 tourists visited Guadeloupe. The main destinations are Gosier and 
Saint-François as well as the islands of Saint-Martin and Saint-Barthélemy. (Conseil Régional 
de Guadeloupe) In June 2007, the rate of unemployment was 22.7%.53 

  
Source: http://europa.eu/abc/maps/regions/france/mer_de.htm 

In terms of the environment, the situation shows some worrying developments: 

The retreat and degradation of the forest caused by urbanization, cultivation, and extractions 
(hunting and fishing) have seriously impinged upon the biodiversity of Guadeloupe. Charcoal 
is still locally made at the expense of the dry forest. Forest clearing is continuing to occurr in 
the area of Grands Fonds (Grande-Terre), while in Marie-Galante, the Saintes, and Désirade, 
the mangroves have all but disappeared. Chlordecone, an organochlorine-based insecticide 
once used intensively against weevils in the banana plantations and outlawed since 1993, has 
permanently poisoned some of the soils and waters of Guadeloupe54. Efforts have been put in 
place to ensure access to potable water, but the soils of some regions of the island and other 
islands in the Antilles have been irretrievably polluted. Studies are currently being 
undertaken to assess the impacts of these products on health. With a few exceptions, the 
effluents from the distilleries are little or poorly treated. As for the coral reefs, more than 
50% of the reef base has been degraded, due in part to poor management of the pollution 
arising from sewage and agricultural activity55. Many marine grasses have also been 
damaged by chemical and land-based pollution. A large number of herbivorous fish, such as 
the parrot fish, have been over-fished and the algae are now gaining on the coral. Some 
sites, such as the Pigeon Isles are also being overrun by keen deep-sea divers.56 

 

                                          
53  Petit et Prudent, 2008. 
54  Belpomme, 2007. 
55  Reefbase, 2007. 
56  Petit et Prudent, 2008. 
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The Regional Policy in place – medium term trends 

Regional Policy – co-funded by the EU and relevant in the context of addressing climate 
change – stems from two sources: ERDF and Pillar 2 of the CAP (Rural Development 
Programmes (RDP)). 

Guadeloupe received a total of about EUR 500 million EU contribution in the programming 
period 2000-2006 from the ERDF, and has been granted EUR 542 million EU contribution of 
ERDF budget for the ongoing period (2007-2013). It is difficult to assess the share of 
measures relevant for addressing climate change in the previous programming period , as 
only a very rough specification of measures is available. When assuming that activities 
funded under “Environmental Infrastructure”, “Planning and rehabilitation”, and shares of 
“Tourism” and “Transport Infrastructure” are deemed to directly or indirectly address climate 
change – approximately a third of the ERDF budget may be accounted for the remedy of 
climate change. 

For the current period (2007-2013) the attribution of funds addressing climate change is 
easier, as the breakdown of measures has become more detailed. As indicated in Guadeloupe 
received a rather moderate support from the Rural Development Fund in the previous 
programming period (see Figure 13), which changed significantly throughout the ongoing 
programming period (2007-13), with a peak of EU contribution of about EUR 1.5 million in 
2009. 

Guadeloupe received a rather moderate support from the Rural Development Fund in the 
previous programming period (see Figure 13), which changed significantly throughout the 
ongoing programming period (2007-13), with a peak of EU contribution of about EUR 1.5 
million in 2009. 

Figure 12, around a third of the ERDF budget is dedicated to funding activities addressing 
climate change, with the largest share being spent in “energy efficiency, co-generation, and 
energy management” and “management of household and industrial waste” (climate change 
mitigation) as well as “management and distribution of water” (climate change adaptation). 

Guadeloupe received a rather moderate support from the Rural Development Fund in the 
previous programming period (see Figure 13), which changed significantly throughout the 
ongoing programming period (2007-13), with a peak of EU contribution of about 
EUR 1.5 million in 2009. 
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Figure 12:  2007-2013 ERDF Budget for climate effective measures on Guadeloupe 
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jobs and sustainable development; Brussels 

Figure 13:  Annual amount of Pillar 2 in Guadeloupe 
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Source:  OPs for RDP (2000-2006 and 2007-2013) Guadeloupe and DG for Agriculture and Regional Development 

(2010): Study on Employment, Growth and Innovation in Rural Areas (SEGIRA); Brussels 

The single measures relevant for addressing climate change within the Rural Development 
Programme (RDP) are mainly in Axes 1 and 2 – support of less favoured areas (mountain) as 
well as agri-environmental payments. The overall contribution from CAP addressing climate 
change issues is to be considered as very moderate – especially when taking the annual 
support of agriculture in Guadeloupe from Pillar 1 as reference, which showed annual 
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expenditures between EUR 21 million and EUR 61 million (EU contribution) for the period 
between 2004 and 2008. 

4.2.1.1. Impact on terrestrial ecosystems and agriculture  

Biodiversity 

The fragmented mountain forests around the summits of the islands, which are rich in 
biodiversity, will be affected by changes in temperature and amount of precipitation. It is 
probable that many species will move upwards and their habitats will be replaced by more 
opportunistic species, with the result that specialized and adapted species will become 
increasingly rare or even disappear. 

Additional populations of Caribbean endemic bats, often the only indigenous land mammals 
on these islands, are threatened by the intensification of tropical storms. 

The rich but extreme fragile biodiversity of the archipelago of Guadeloupe, due to the 
persistent delay of the combat against pollution and the increasing pressure through human 
activities, needs preservation, valorisation, and sufficient management of natural resources in 
order to promote sustainable development. This requires a comprehensive approach which 
includes beside others the promotion of sustainable tourism practices, environmental 
education, the implementation of environment protection and management directives.57  

In terms of concrete Regional Policy measures initiatives to preserve biodiversity and nature 
protection are co-financed (i.e. climate change adaptation). 

4.2.1.2. Impact on coastal and marine ecosystem and fisheries  

Mangroves zone 

In Guadeloupe, the flood-prone freshwater eco-systems situated behind the mangroves seem 
to be the most vulnerable to climate change. These eco-systems are locked-in between the 
mangroves and human settlements. As a result, they are unable to expand inlands to protect 
against rising sea levels and at risk of salination.  

Coral reefs 

Over the last few years, Guadeloupe has experienced some major episodes of coral 
bleaching. During 2005, the water temperature in the Caribbean basin as a whole exceeded 
29°C for six months (from May to November) and was warmest in the east58. That year was 
the hottest since records began in 1880. These exceptional meteorological conditions led to a 
massive bleaching of the corals. Regular surveys showed that on average 50% of the coral 
reefs had been bleached in 2005. The resulting mortality was 40% one year later59. This 
mortality was observed at sites including the Pigeon Isles, Port Louis and the Grand Cul-de-
Sac Marin barrier reef. 

As a result of damage to the coral, numerous other marine species were also affected, such 
as the reef fish and the herbivores that depend directly upon these habitats for their survival. 
The bleaching observed in the Caribbean did not have an equal impact on the corals 
throughout the islands. The resilience of the reefs is highly variable from one zone to 
another, with a greater level of mortality observed among weakened reefs that were exposed 
to high levels of human impacts such as over-fishing, sedimentation, and agricultural or 

                                          
57  Préfecture de la Guadeloupe, 2007: p. 91, 137-138. 
 

58  Sheppard, 2005. 
59  Dynecar, 2007. 
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domestic pollution. Moreover, severe erosion was observed on a number of beaches as a 
result of the violence of the hurricanes. In Guadeloupe 14% about 45% of the coastline is 
currently subject to erosion. 

The Regional Policy initiatives addressing these challenges in the context of climate change 
are to be found in the tourism relevant activities. The EU co-funded Regional Policy 
programmes addressing marine issues and regional development of coastal zones (Axis 4 of 
the EFF) show no activities relevant for combating climate change. 

4.2.1.3. Impact on tourism and health  

Tourism is the most important and sustainable economic activity in Guadeloupe. The 
degradation of the corals and the erosion of the beaches could therefore have important 
consequences for this sector which depends directly on the natural landscape. The frequency 
of tropical storms and their impact on infrastructure could threaten tourist activities. 
Similarly, rising sea levels and the submersion of low-lying areas could lead to conflicts over 
the use of resources (land, water resources). The displacement of structures and populations 
towards the interior will likely have a strong indirect impact on biodiversity. 

Climate change in Guadeloupe could also pose a threat to public health. The rise in 
temperatures in pond and river water could not only increase the prevalence of bilharzias, an 
infectious parasitic disease spread by insects, but could also strengthen other existing 
diseases such as dengue fever, and facilitate the spread of new illnesses. 

Finally, agriculture and animal husbandry could also be seriously affected by climate change. 
Variations in temperature and rainfall levels could result in important land-use changes and 
lead to new interactions between natural and impacted ecosystems. For example, the spread 
of some diseases or crop-destroying insects could be facilitated, while some self-propagating 
species could become invasive. 

The measures of Regional Policy in this field are entirely supporting climate change 
adaptation: tourist facilities such as the national park, national forest office and the 
preservation of the littoral zone. 

4.2.1.4. Necessity, possibility and practice of adaptation  

Water 

Because of the unequal distribution of water in matters of time and space, it is essential to 
ensure a general access to water, to save and to protect water resources. Main objectives 
are the production and distribution of potable water and the reduction of polluted sewage. 
Supported operational measures are beside others the protection of potable water at all 
sampling points, the renovation or renewal of the sewer system, clarification plants, and the 
sewage disposal network as well as the construction of new dams.60 These measures will be 
accompanied by information and education of the public. 

4.2.1.5. Mitigation possibilities and practice (energy autarchy)  

Energy 

In order to raise the independence in matters of energy and to contribute to the international 
combat against climate change, Guadeloupe promotes besides the reduction of energy 

                                          
60 Préfecture de la Guadeloupe 2007: 135. 
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consumption the development of renewable energies, which will be accompanied by 
information and education campaigns.  

According to EDF (Electricity of France) and PRERUE (regional plan for the exploration and 
exploitation for renewable energy sources as well as the rational use of energy for 
Guadeloupe until 2020), there is a potential for the energy production from renewable 
resources, particularly wind energy, hydro energy and geothermic energy, of 468 GWh until 
2020. 

Renewable energy 
source 

Installed 2006 
Power, production 

Foreseen 2010 
Power, production 

Foreseen 2020 
power, production 

EOLIAN (high estimate) 
2.3% 21.2 MW 35 GWh 36 MW 64.8 

GWh 80 MW 144 
GWh 

Photovoltaic (high 
estimate) 0.3% 0.84 MW 929 GWh 30 MW 42 GWh 100 MW 140 

GWh 

Geothermal 5.1% 15 MW 78 GWh Bouilante 3: 10 à 30 MW vers 2013, 
interconnexion Dominique: 40 MW 2015 

Mini hydraulic 1.2 6.5 MW 17 GWh 11 MW 33 GWh 18 MW 54 GWh 

Source: Préfecture de la Guadeloupe-Secrétariat général aux affaires régionales – Cellule Europe 

Subsidies for renewable energies should be practically orientated and innovative, should 
match with the local social context, but also meet the goal of competitiveness. This applies 
e.g. to anti-cyclonic wind power stations, architectural integration of photovoltaic power 
plants, valorisation of biomass, processing the surplus of the annual molasses production to 
fuel (2.2 – 3.5% of the total fuel consumption of Guadeloupe), exploration of geothermic 
deposits, and energy production from waste. The production of agro-fuels can be an option 
for land contaminated by pesticides. One example for operationalisation is the project 
Synergîles. This program originated from an initiative of Guadeloupe. It created a 
competitiveness centre or cluster which is dedicated to the materials and energies of tropical 
islands, which are exposed to major natural risks, in order to create jobs in construction and 
generally in the field of renewable energies. Furthermore, of main interest is the education on 
development of innovative solutions as well as the management of energetic systems which 
are adapted to local requirements and applicable in the tropics.61  

According to the framework agreement for energy conservation, the aim is to diminish the 
annual growth in electricity consumption (in 2007 4.5% p.a.) to a maximum of 2.3% and 
2% from 2010 to 2013 and prepare the next period to a maximum of 1% in 2020. 
Additionally, the reduction of the maximum power peak to 264 MW from 283 MW in 2010 
and 2013 and will prepare for the next period to a maximum of 321 MW in 2020.  

The focus is on public transport as an efficient alternative to the personal car as well as on 
the provision of intermodal transport possibilities for the connection between the islands. In 
this sense, the optimization of the public transport net in the agglomerations of Basse-Terre 
and Pointoise (in combination with urban renewal programs) is of high importance62 and 
therefore part of the Regional Policy initiatives co-funded under the ERDF. 

Waste 

In general, the treatment of waste poses great challenges to the authorities of Guadeloupe. 
Under the ERDF, domains of action will be the reduction of the amount of waste, recycling, 
waste collection as well as the treatment and or rehabilitation of landfills, contaminated and 

                                          
61 Préfecture de la Guadeloupe 2007: 81. 
 

62 Préfecture de la Guadeloupe 2007: 82-83.  
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brown field land. Furthermore, the valorisation of waste is a future topic. All this requires the 
information and environmental education of the inhabitants.  

Box 2:  Success Stories: The answer is blowing in the wind and Protecting nature 
for everyone to enjoy 

SUCCESS STORIES 
The answer is blowing in the wind  

On the island of La Désirade, technology has harnessed an inexhaustible source of natural energy that 
does away with pollution and the effort and expense of importing costly fuel: the power of the wind. 

Until January 1993, electricity generation on La Désirade was dependent on a 350 kW diesel-driven 
power plant that consumed nearly 600 tonnes of oil a year. Since then, twelve 12 kW wind-powered 
generators were set up and swept by trade winds blowing at an average of 9 to 10 metres per second 
most of the time. The installed system calls for the diesel power plant to continue ticking over at all 
times. As consumer demand increases, the wind turbines kick in one after the other. When demand 
peaks, all the wind dynamos are operational and extra energy is provided by a power surge from the 
diesel turbines. The wind station brings savings of around 220 tonnes of diesel oil a year. Due to its 
good performance record, the power of the windmill farm was more than doubled in 1996 and is now 
rated at 500 kW. The unit power of the original twelve dynamos has been increased from 12 to 25 kW 
and eight additional 25 kW wind turbines have been installed so that the new wind-energy park can now 
produce about 80% of the island's power requirements. In slack local energy-demand periods, La 
Désirade even exports wind-generated electricity to Guadeloupe. 

This success story is an example of generating value from the topographical conditions of the outermost 
region in Guadeloupe. The island of La Désirade provides optimal conditions for using wind as power 
generator. The electric energy produced satisfies the regional demand and leads to a renunciation of 
fossil fuels which contributes to the mitigation of climate change. 

Total Cost: EUR 1.4 million 

EU contribution: EUR 0.5 million 

 
Protecting nature for everyone to enjoy 

Faced with increasing environmental pressure, the Caribbean island of Saint Martin is fighting back. 
Several major projects are raising public awareness and remedying the most serious problems. 

The island of Saint Martin, which is located north-west of Guadeloupe, is split in two parts. The southern 
area belongs to the Netherlands Antilles while the northern is part of the fFrance ‘overseas collectivity’ 
and is therefore part of the EU. Under a project partly financed by the EU, three sub-projects are 
tackling some of the most challenging problems on the island. In the project 'Baie de Cul-de-Sac: 
Barrière lake', which covers some 25,000 m2, workers are building a path on stilts through the 
endangered mangroves. A large bird observatory and information panels are also under construction. 
The ‘Pinel islet’ project includes construction of a near-circular path for walkers to admire fragile local 
habitats, beaches, corals and plants. Seagrape plants will also be planted on some beaches. In the ‘Baie 
de l’embouchure’ project, the goal is to protect the whole bay and include it in its entirety in the existing 
nature reserve. This involves compulsory purchase of several old properties. Landscape development 
studies also aim to improve visitor facilities. Nearby, work at the Oyster Pond observatory site includes 
construction of a new observatory for people to admire the scenery. All three sites will feature large 
information panels at their entrance. These will explain their environmental importance to local people 
and tourists. 

This project in Saint Martin is a success story for protecting natural heritage and explaining the fragile 
habitat to the public while at the same time opening – with caution – the area for tourists. In other 
words on a small scale, this project successfully combines short term climate adaption measures 
(nature protection) with more sustainable mitigation measures, like awareness building.  

Total Cost: EUR 306,310 

EU contribution: EUR 153,155 
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The following table provides an overview of the climate change relevant measures in Guadeloupe in the programming period 2007-
2013. For a more detailed description of policy measures see annex 2. 

 Ecosystems/biodiversity Tourism/health Energy/transport Water/waste 

Climate 
change 
adaptation 

ERDF: actions under the heading of 
“promotion of biodiversity and 
nature protection” 

EAFRD offers some measures, 
which may be safeguarding 
biodiversity 

ERDF: tourist facilities as the 
national park, national forest office, 
and the preservation of the literal 
zone, ecotourism 

EAFRD offers one measure for the 
Promotion of tourism activities in 
natural environment 

 ERDF: management and 
distribution of water (drinking 
water)” and “water treatment 
(waste water)” comprise of roughly 
14% of the total ERDF budget in 
Guadeloupe. 

EAFRD: activities funded comprise 
interventions in the preservation of 
the water cycle as well as 
purification of water through phyto-
sanitary practices and forestry 

Climate 
change 
mitigation 

  ERDF: Subsidies for renewable 
energies, information and 
education campaigns, public 
transport as an efficient alternative 
to the personal car, intermodal 
transport possibilities for the 
connection between the islands 

EAFRD: fosters renewable energy 
within the measure “modernisation 
of agricultural holdings”, measures 
in energy-savings (investments in 
buildings and equipment), support 
of sustainable practices of 
agriculture (agri-environment 
payments) 

ERDF: action for reduction of the 
amount of waste, recycling, waste 
collection, treatment and or 
rehabilitation of landfills, 
contaminated and brown field land 
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4.2.2. Martinique 

Human influence and current situation – socio-economic situation (agriculture, 
fisheries, tourism, other major economic sectors), demography 
 
Number of islands 1 island 

Population 397,820 inhabitants (2005) 

Area 1,128 km2 

Population density 352 inhabitant/km² 

GDP/inhabitant EUR 14,293/inhabitant (2000) 

Unemployment rate 25.2% (2006) 

Economic activities Agriculture, tourism, agro-food industry 

Martinique is a French overseas department situated some 700 kilometres to the south-east 
of the Dominican Republic. The landscape of this volcanic island is very rugged; it is made up 
of a series of massifs that are home to a large number of biotopes. The last active volcano, 
Mount Pelée, occupies the north of the island and rises to a peak of 1,396 metres. During its 
1902 eruption, it claimed 28,000 victims. With a population of 398,000 inhabitants in 2005 
and 352 inhabitants per km², Martinique is the second most densely populated French 
overseas territory after Mayotte. The economy of Martinique is based primarily on agriculture 
(sugar cane, bananas, and pineapples), tourism, and light industry, which is mainly agro-
food industries.63 

 Source: http://europa.eu/abc/maps/regions/france/mer_de.htm 

In terms of the environment, Martinique’s natural landscapes are seriously degraded. Human 
activities have a detrimental impact on the natural habitats of the island; these compound 
with recurring natural disasters such as intense volcanic activity and repeated tropical 
storms. Tourism and urban development, closely linked to population growth, have been 
directly responsible for the destruction of numerous habitats over the last 20 years. Similarly, 
the medium and low-altitude rainforests have been decimated to make way for intensive crop 
cultivation. Over the last few years, some invasive species have become a major threat; 
among them, the African tuliptree (Spathodea campanulata) has become particularly 
aggressive. Many mangroves, veritable breeding grounds for numerous species of fish, have 
been filled in. These zones are also affected by pollution from land-based activities. In the 
Salines Lagoon, worrying concentrations of heavy metals have been observed in the 
sediments. The bay of Fort-de-France and the bay of Marin, which are highly polluted, are 
currently undergoing a long-term rehabilitation programme. Some resources such as rock 
lobster, white urchins (Tripneustes esculentus), and queen conches (Strombus gigas) remain 

                                          
63  Petit et Prudent, 2008. 
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over-exploited. Marine turtle poaching and accidental catch in the fishing nets are also a 
serious problem.64 

The Regional Policy in place – medium term trends 

In Martinique, as is the case for all Outermost regions, climate change relevant Regional 
Policy – co-funded by the EU stems from the ERDF and Pillar 2 of the CAP.  

In the programming period 2000-2006, ERDF mobilised EUR 470 million, more than half of 
which may be accounted for the remedy of climate change. This estimation has to be 
considered with a certain caveat, because the specification of measures in this programming 
period is not detailed enough to allow a more precise differentiation.  

For the ongoing ERDF period (2007-2013) the attribution of funds addressing climate 
change is easier, as the breakdown of measures has become more detailed. Figure 14  
illustrates that approximately a third of the EUR 420 million granted to Martinique is 
dedicated to funding activities addressing climate change. With measures on “multimodal 
transport” and “renewable energy” (climate change mitigation), as well as “water treatment” 
(climate change adaptation) receiving the largest shares. 

Figure 14: 2007-2013 ERDF Budget for climate effective measures on Martinique 
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Source:  OP of the ERDF for Martinique – thematic split up from DG for Regional Policy (2008): The Potential for 
regional Policy Instruments, 2007-2013, to contribute to the Lisbon and Göteborg objectives for growth, 
jobs and sustainable development; Brussels 

Compared to ERDF funding the support by the second pillar of the CAP addressing climate 
change has been moderate. On average the support through the RDP has been EUR 750,000 
per year (EU contribution) with the new programming period peaking out in expenditures 
with EUR 1.6 million in 2008 and EUR 1.4 million in 2009. Still compared to the payments to 
agriculture through Pillar 1 with yearly amounts between EUR 51 million and as much as 
EUR 119 million (EU contribution) in the period between 2004 and 2008, the support through 
RDP seems negligible. 
 

                                          
64  Petit et Prudent, 2008. 
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 Figure 15:  Annual amount of Pillar 2 in Martinique 
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(2010): Study on Employment, Growth and Innovation in Rural Areas (SEGIRA); Brussels 

In terms of actions supported through EAFRD showing potential relevance for addressing 
climate change, the payments under the heading of supporting farming in less favoured 
areas (mountains) as well as agri-environmental payments seem to be the most important. 

4.2.2.1. Impact on terrestrial ecosystems and agriculture (mountain forests)  

Biodiversity 

Expected temperature variations could affect the last remaining preserved high altitude 
forests of the Martinican massifs. The high altitude forests are the best-preserved areas on 
the island. This is due in part to their relative inaccessibility. As a result, they have been far 
less affected by human activities and invasive alien species than the coastal ecosystems.  

A team from the Antilles-Guiana University explored the potential changes that could take 
place as a result of climate change in the high altitude forests of the Lesser Antilles. In 
Martinique, as in all the “Mountain Islands” of the Antilles, the sheer variety of biotopes offers 
a veritable laboratory for the study of changes to the vegetation. The climatic conditions of 
these islands vary greatly from one mountainside to another, and are divided into multiple 
“bio-climatic micro regions” depending on their orientation and altitude. The frequency and 
abundance of precipitation are the principal factors which distinguish one bio-climate from 
another. The geographical division of species, as well as the spatial and temporal layers of 
vegetation, are largely determined by the rainfall regime. In Martinique, from the coast to the 
mountain tops, the bio-climatic ranges extends from a dry bio-climate to an extremely humid 
bio-climate (see graph). This bio-climatic range in turn determines the different layers of 
vegetation, which range from dry lowland tropical forest to highland tropical rainforest. 

Climate change will in all likelihood lead to longer dry seasons and a progressive reduction of 
precipitation levels in mountain zones. The result will be the “migration” of the dry bio-
climate towards higher altitudes and the progressive disappearance of the humid mountain 
bio-climate. The forest ecosystems could begin to adapt to the dry conditions and the dry 
lowland forests could begin to migrate towards higher ground leading ultimately to the 

 60 



Regional Policy and Climate Change in Outermost Regions 
 

disappearance of the highland tropical rainforest65. The migration of species towards the 
highlands and the disruption of existing equilibriums run the risk of creating favourable 
conditions for invasive alien species, which will eventually impoverish these hitherto 
preserved landscapes and rob them of their tremendous diversity. 

In 2007, Hurricane Dean caused serious damage in particular in the agricultural sector 
Martinique by completely destroying the islands’ banana plantations. The resulting economic 
losses were evaluated at EUR 115 million66. Root vegetables like cassava (Manihot esculenta) 
and sweet potatoes (Ipomoea batata) are also a very important component of the Caribbean 
diet. They are a major source of nutrition for large sectors of the local populations. Models 
based on climate projections indicate that climate change could also have negative impacts 
on the production of these crops67. The impacts of climate change on agriculture could have 
very serious consequences for Martinique, which is highly dependent on the primary sector. 

EU Policy still plays rather the role of enhancer of these negative developments (see amount 
of Pillar 1 funding of intensive agriculture in relation to EAFRD measures addressing climate 
change). The ERDF only supports climate change adaptation with a limited budget share, in 
the field of “promotion of biodiversity and nature protection”, “protection and development of 
natural heritage” as well as “promotion of natural assets”  

4.2.2.2. Impact on coastal and marine ecosystem and fisheries  

Mangroves 

A potential increase in the intensity of tropical storms and rising sea levels will have an 
impact on the large, currently intact, mangrove areas of Martinique and also indirectly on the 
local fauna. Hurricane Dean which passed close to Martinique in August 2007 seriously 
damaged the forests and the mangroves. 

Coral Reefs 

Martinique has lost in specific sites about 30% of its coral reefs in one year’s time (2005-
2006). Furthermore, due to the increase in SST, many species of Martinique will likely have 
to migrate to the north where the SST is more moderate.68 In 2005, the Observatoire du 
Milieu Marin Martiniquais (OMMM) observed a massive bleaching of the coral reefs of 
Martinique. The percentage of bleached coral reached an average of 70%. The resulting 
mortality from this period of bleaching was estimated at 13% in 2006.69 An increase in 
hurricane intensity could also have major impacts on the marine biodiversity of the territory. 
In August 2007, Hurricane Dean ravaged certain parts of the southern reef of the island and 
had an important impact on the coastal forests and beaches where the hawksbill turtle lays 
its eggs. The female of this species generally lays her eggs on the very beach where she was 
born. If a beach disappears, the turtle population also risks disappearing or becoming highly 
vulnerable. 

The Regional Policy initiatives addressing these challenges in the context of climate change 
are to be found in the biodiversity and tourism relevant activities. The EU co-funded Regional 
Policy programmes addressing marine issues and regional development of coastal zones 
(Axis 4 of the EFF) show no activities relevant for combating climate change. 

                                          
65  Joseph, 2006. 
66  PECE, 2007. 
67  Centella, 2001. 
68  Gillet, 2008. 
69  OMMM, 2005. 
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4.2.2.3. Impact on tourism and health  

Climate change is considered to pose a major threat to tourism, in particular through 
increased tropical storms and the erosion of biodiversity. Unfortunately, no economic 
evaluation of this potential damage has as yet been carried out for this region. 

Research has been carried out in Martinique to assess the potential impact of climate change 
on public health and the spread of infectious diseases such as dengue fever. Dengue fever is 
an infectious disease, transmitted by mosquitoes, that is increasing globally. Under the 
influence of climate change, the increase in temperatures and the change in humidity could 
have important repercussions on the vectors of transmission of many infectious diseases, 
including dengue fever. Diseases carried by vectors of transmission are complicated and 
involve numerous factors: vectors (mosquitoes in the case of dengue fever), parasites (the 
dengue virus), hosts (humans), and environmental factors (habitat, rainfall, temperature, 
humidity, sunlight).  

A change in environmental factors brought about by climate change could affect the 
robustness of the carrying (vector) insect (density, survival rate, lifecycle length). It is likely 
therefore that there will be an increase in the prevalence of dengue in tropical regions and a 
shift in the spatial distribution of the vectors of transmission from the tropical zones to the 
temperate zones70. The Caribbean region has seen a marked increase in the incidence of 
dengue fever over the last 10 years71. The first recommendations put forward as a result of 
the ongoing research, and valid for the whole region, point to a necessity to strengthen 
expertise in the field, the need to strengthen local scientific observations, and the importance 
of organizing an appropriate response in the face of an impending epidemic. 

ERDF funding in this field is provided in actions such as e-health as well as health 
infrastructure and provide at least some climate change adaption. 

In terms of Regional Policy measures from ERDF sources supporting tourism and addressing 
climate change, the activities mainly seek for climate change adaptation as well – water 
treatment, waste management and nature preservation are those measures to be identified 
in this respect. The only climate change mitigation activity, which is at least indirectly related 
to tourism, is the quite prominent support of multimodal transport. 

4.2.2.4. Mitigation possibilities and practice (energy autarchy)  

Energy 

The ERDF supports activities under the heading of energy efficiency, and comprises activities 
in investments in co-generation and energy management. Moreover, 4,2% of the ERDF 
budget in the ongoing programming period is devoted to renewable energy initiatives – such 
as wind, solar, biomass, and hydroelectric energy technology support. Still, compared to 
other priorities of the ERDF programmes, renewable energy seems to be of relatively low 
importance in the Martinique Regional Policy. 

Transport 

Martinique is an island which is characterised by very dense road traffic (both for freight and 
passenger transport), resulting in a very high congestion, representing an important brake 
for the development of the local economy, including tourism. Due to its geographical 
situation, intermodal and maritime transport could be a natural alternative to road-only 
transport. So far, no consistent action plan has existed for the development of an intermodal 

                                          
70  Hopp & Foley, 2003. 
71  CAREC, 2007. 
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transport, or an analysis of the current situation, future trends and potential and necessary 
actions. 

The ERDF programme has devoted quite a prominent share of its budget to multimodal 
transport (17%). The activities within this measure comprise the preparation of a detailed 
master plan for the Conseil Régional de la Martinique, aiming at facilitating a coherent local 
transport policy, involving all actors and taking into account the needs at various levels 
(users, clients, operators, economical situation, etc.). However, at the same time this 
measure also supports the upgrading and construction of public transit lanes, adjacent to the 
A1 and RN1 motorways. This support is not necessarily in line with climate change mitigation, 
as individual motorized traffic will increase and thus emissions at the same time. 
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The following table provides an overview of the climate change relevant measures in Martinique in the programming period 2007-
2013. For a more detailed description of policy measures see annex 2. 

 Ecosystems/biodiversity Tourism/health Energy/transport Water/waste 

Climate 
change 
adaptation 

ERDF: limited support, actions 
“promotion of biodiversity and nature 
protection”, “protection and 
development of natural heritage” as 
well as “promotion of natural assets” 
support with a limited budget share 

EAFRD: support of restoring agricultural 
production potential damaged by 
natural disasters, Compensatory 
allowances for natural handicaps, agri-
environment payments, drainage, 
clearing and fight against erosion as 
well as promotion of access to 
irrigation, water-saving practices 

 

ERDF: funding in this field is 
provided in actions such as e-
health as well as health 
infrastructure, water treatment, 
waste management and nature 
preservation 

EAFRD: Promotion of tourism 
activities 

  

Climate 
change 
mitigation 

 ERDF: prominent support of 
multimodal transport 

ERDF energy: activities under the 
heading of energy efficiency: 
activities in investments in co-
generation and energy management, 
renewable energy initiatives such as 
wind, solar, biomass and 
hydroelectric energy technology 
support 

ERDF transport: prominent share of 
its budget to multimodal transport; 
preparation of a detailed master plan 
for the Conseil Régional de la 
Martinique 

EAFRD supports renewable energy 
initiatives through modernisation of 
agricultural holdings and Basic 
services for the economy and rural 
population 
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4.3. Indian Ocean 

4.3.1. Réunion 

Human influence and current situation – socio-economic situation (agriculture, 
fisheries, tourism, other major economic sectors), demography 
 
Number of islands 1 island 

Population 785,000 inhabitants (2006) 

Area 2,512 km2 

Population density 313 inhabitants/m² 

GDP/inhabitant EUR 12,000/inhabitants (2000) 

Unemployment rate 30% (2006) 

Economic activities Tourism, agro-food industry, agriculture, services 

Réunion Island is a French overseas department and a European outermost region. It is 
situated in the Indian Ocean, 700 kilometres to the east of Madagascar. This volcanic island 
is part of the Mascarenhas archipelago and has a very steep mountainous landscape. It has 
two volcanoes: the Piton des Neiges, today inactive (3,069 metres), and the Piton de la 
Fournaise, still regularly active, which occupies the southeast third of the island. Réunion 
Island has an area of 2,512 km², but its exclusive economic zone (EEZ) extends over an area 
of 318,300 km². With a population growth of 1.8% per year over the last 20 years, Réunion 
has the fastest rate of demographic growth of all regions of the EU. For more than a century, 
sugar cane was the island’s principal resource, but this has recently been superseded by 
tourism which is now the primary economic activity. The island welcomed more than 430,000 
visitors in 2004. The agro-food sector remains the island’s principal industrial activity, in 
particular sugar cane distilling and rum production.72 

 Source: http://europa.eu/abc/maps/regions/france/mer_de.htm 

The situation of the environment in Réunion is to be described as tense. Réunion is classified 
as biodiversity hotspot. The 193 natural habitats on the island of Réunion are often highly 
localized, and their distribution over the different slopes is dependent on a very delicate 
balance between humidity and temperature which is likely to be disrupted by climate change. 
A rise in temperatures could lead to the uphill migration of plant species, resulting in the 
potential degradation of mountain forests and an increase in opportunistic species to the 
detriment of more fragile species. That said, no predictions have been undertaken to assess 
the possible impacts of climate change on terrestrial biodiversity of Réunion. Today, it seems 
crucial to carry out such an assessment in order to formulate more precise hypotheses, which 

                                          
72  Petit et Prudent, 2008. 
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can be taken into account in the habitat management and protection policies currently under 
implementation73. 

In terms of potential effects of climate change, in the second half of the 20th century the SST 
around Réunion was rising faster than in the other Outermost regions, while the IPCC 
predicts that the air temperature rise in this century on Réunion is estimated to be similar to 
the one in the Caribbean. Reunion has experienced some increase in rainfall in the last 
decades, and also a slight increase in precipitation has been predicted for the Indian Ocean 
by the IPCC, with annual averages of +4% [+3 to +5]. In many models, Réunion faces only 
modest SLR compared to the Caribbean and Macaronesia74 or even a slight decline in sea 
level75. There is no clear and explicit evidence about increasing frequency or intensity of 
cyclones or strong effects of intensified monsoons or ENSO activity affecting Réunion.  

The Regional Policy in place – medium term trends 

The ERDF and Pillar 2 of the CAP are the financial sources for Regional Policy addressing 
climate change.  

Réunion was granted approximately EUR 822 million (EU contribution) of the ERDF budget in 
the programming period (2000-2006). When implying that activities funded under 
“Environmental Infrastructure,” “Planning and rehabilitation,” and shares of “Tourism,” 
“Energy Infrastructure,” and “Transport Infrastructure” directly or indirectly address climate 
change – more than half of that ERDF budget may be accounted for climate change 
corrective action. 

For the ongoing period (2007-2013) Réunion received EUR 1,000 million from the ERDF 
budget, one third of which is attributed to activities addressing climate change (Figure 16). 
The largest shares are invested in climate change adaptation measures, more precisely in 
“management and distribution of water”, “water treatment”, and “port adaptation”. Climate 
change mitigation measures are only funded with rather negligible budget shares. 

The support by the second pillar of the CAP addressing climate change has been moderate 
compared to ERDF funding. On average, the support through the RDP has been 
EUR 5,000,000 per year (EU contribution) with the new programming period peaking out in 
expenditures with EUR 10 million in 2008 and EUR 9.9 million in 2009. Still, compared to the 
payments to agriculture through Pillar 1 with yearly amounts between EUR 22 million and as 
much as EUR 99 million (EU contribution) in the period between 2004 and 2008, the support 
through RDP seem small, but better off than in other Outermost regions. 

                                          
73  Petit et Prudent, 2008. 
74  Gregory et. al., 2001. 
75  Landerer, 2005. 
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Figure 16: 2007-2013 ERDF Budget for climate effective measures on Réunion 
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Source:  OP of the ERDF for Réunion – thematic split up from DG for Regional Policy (2008): The Potential for 

regional Policy Instruments, 2007-2013, to contribute to the Lisbon and Göteborg objectives for growth, 
jobs and sustainable development; Brussels 

Figure 17: Annual amount of Pillar 2 in Réunion 
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Source:  OPs for RDP (2000-2006 and 2007-2013) Réunion and DG for Agriculture and Regional Development 

(2010): Study on Employment, Growth and Innovation in Rural Areas (SEGIRA); Brussels 

In terms of actions supported through EAFRD showing potential relevance for addressing 
climate change, the payments under the heading of supporting farming in less-favoured 
areas (mountains) as well as vocational training and information actions and agri-
environmental payments seem to be the most important. 
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4.3.1.1. Impact on terrestrial ecosystems and agriculture  

Biodiversity 

The principal threats facing biodiversity on Réunion are direct destruction of natural habitats 
and the growing number of invasive alien species. Almost all the original low-altitude 
forests (below 500 metres) have been converted to agricultural or urban development 
areas76. The low-altitude semi-arid forest is especially threatened and only a few hectares 
remain in the west of the island. Invasions of introduced animal and plant species have 
hastened the degradation of native habitats. Today there are close to 2,200 introduced plant 
species on Réunion, of which 700 have become naturalized and about 150 are invasive77. 
Climate change will exacerbate the problem. It will seriously affect the equilibrium of 
ecosystems, thereby paving the way for the spread of opportunistic exotic species that could 
eventually become invasive. 

Since 2005, the French Committee for IUCN has been leading an initiative for invasive alien 
species throughout French overseas territories; this initiative is coordinated by Réunion from 
the Reunion Island. 

In terms of ERDF funding, this priority seems not to be reflected in the programmes of the 
past or the present. Only a moderate 4.5% of the total budget is dedicated to the promotion 
of biodiversity and nature protection, promotion of natural assets, and protection and 
promotion of natural heritage. 

4.3.1.2. Impact on coastal and marine ecosystem and fisheries  

At the marine level, the ecosystems most at threat from climate change are without doubt 
the coral reefs. The 2.8°C increase in the temperature of the tropical waters between now 
and 2100 projected by the IPCC could mean that coral bleaching events like those of 1998 
and 2005 become more frequent: every year or every two years in 2030-205078. Many 
scientists predict that corals are unlikely to remain abundant on reefs and could be rare by 
the middle of this century79.  

In 1983, the first ever coral bleaching event was reported on the island80. In 1998, during 
the major heat wave which affected the whole of the Indian Ocean, the Reunion corals were 
largely spared. The bleaching remained fairly minor, while the reefs of the western Indian 
Ocean were severely bleached with a resulting high coral mortality rate81. Since then, a few 
minor, but recurring, bleaching events have been observed on Réunion in 200182, 200383, 
200484, and again in 2005. The state of the coral reefs is monitored by the Reunion Island 
Marine Park, in collaboration with the Laboratoire d’Écologie Marine of the University of 
Réunion.  

An increase in the number of bleaching events could seriously weaken the corals of the 
island, with severe consequences for all the associated fauna and for the protection of the 
coastal areas from ocean swells. Similarly, a rise in sea level will probably lead to erosion of 
the beaches and coastal ecosystems. A combination of these phenomena and a rise in the 
intensity of tropical storms is likely to have serious repercussions on the coastal areas. 

                                          
76  Gargominy, 2003. 
77  Soubeyran, 2008. 
78  UNEP, 2006. 
79  Hoegh-Guldberg, 2005. 
80  Guillaume et al,. 1983. 
81  Quod, 2000. 
82  Turquet et al., 2002. 
83  Turquet et al., 2003. 
84  Nicet and Turquet, 2004. 
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Currently there are no global projections of these areas. Certain microscopic algae in the 
tropical regions could take advantage of climate change-induced degradation of the corals to 
develop. For example, dinoflagellates, and particularly Gambierdiscus toxicus which causes 
“ciguatera” food poisoning. These algae proliferate on dead corals; they are closely 
monitored in Réunion and in French Polynesia. 

However, the EU programmes addressing marine issues and regional development of coastal 
zones (Axis 4 of the EFF) show no activities relevant for combating climate change. 

As for the other EU co-funded programmes the initiatives concentrate rather on the water 
quality and water treatment (see below) as well as protection and preservation of the coral 
biosphere. 

4.3.1.3. Impact on tourism and health  

Some 82% of the population of Réunionis concentrated on the coastal strip, where the 
population density is three to four times higher than the island average. Rising sea levels, the 
diminishing protective role of the coral reef, and an increase in tropical storms intensity will 
have a potential impact on the infrastructure of the low-lying areas. The Réunion tourism 
sector would appear, at first glance, to be less vulnerable to climate change than that of the 
Caribbean or Polynesian islands, because it is not exclusively dependent on the quality of the 
beaches and the coral reefs. Some of the island’s tourist attractions, like the volcanic 
landscapes, will survive regardless of climate change consequences. However, a degradation 
of the beaches would nonetheless diminish the island’s attractiveness, and damage to the 
natural landscapes of the National Park cannot be ruled out. Similarly, an aggravation of 
cyclonic phenomena could also damage the tourist infrastructure and the image of Réunion.  

Finally, climate change could also have a negative impact on public health, through an 
increase in the number of vector-borne diseases or the development of micro-algae that are 
harmful to human health and marine breeding grounds. 

In terms of Regional Policy measures from ERDF sources supporting tourism and addressing 
climate change, the activities mainly seek for climate change adaptation – water treatment 
and drinking water provision, and waste management are those measures to be identified in 
this respect. The only climate change mitigation activity, which is at least indirectly related to 
tourism, is the support of renewable energy (see below). 

Box 3: Success Stories: Water sharing and Research coordination 

SUCCESS STORIES 
Water sharing 

To tap into the abundant supplies of water found on the eastern seaboard of Réunion in an attempt to 
meet the growing requirements of domestic and other users in the western part of the island is, in a 
nutshell, the objective of an ambitious project now being implemented by the regional authorities with 
the help of the EU. 

Réunion has what can best be described as patchy water resources. During the year, rainfall distribution 
is very uneven, with a major peak between December and April, when cyclones raise water levels and 
cause floods. The rainfall on Réunion is also poorly distributed geographically, with the mountainous 
areas in the east receiving on average twelve times more rain per year than do the western plains, 
which is precisely where the needs of industry, agriculture and tourism are concentrated. The old idea of 
redistributing the water has been picked up in a project which led to building 30 km of underground 
channels and several basins to enhance water supply in the west. The completion date was initially 
scheduled for 2005 but, thanks to fresh funding of almost EUR 122 million from the ERDF, the work 
could be completed early, when about 60 million m3 of water annually will flow to the west of the island, 
thus benefiting ahead of schedule 15,000 rural sector workers and creating about 5,000 new jobs in 
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industry and in craft trades. 

Redistributing water from one side of the island to the other clearly is a way of adapting to the effects of 
climate change but has no mitigating effect at all. Instead it even could be argued that the construction 
work for that tunnel temporarily resulted in a substantial increase of CO2 emissions and therefore 
contributed to climate change (refer to Chapter 0, the positive-negative problem). 

Total cost: EUR 400 million 

EU contribution: EUR 220 million 

NET-BIOME: Overseas Europe-Wide      
Research Coordination 

NET-BIOME is a regional ERA-NET project presented by a consortium of 11 partners, drawing together 
interests in research activities in the crucial thematic field of biodiversity associated with those of global 
changes and sustainable development (the whole FP6 priority 6.3). The project is coordinated by the 
Regional Council of La Réunion and will last 48 months, began in March 2007. The overall objective of 
NET-BIOME is to network the Regional Research Policies on sustainable management of biodiversity in 
the European tropical and subtropical Outermost regions and territories, in order to: 

• develop a durable partnership in research funding policy and practice between the partner 
organisations, thereby creating added value in high quality tropical and sub-tropical research 
across the seas; 

• increase co-operation between regional programmes, developing a trans-regional research 
funding programme between the partner organisations; 

• build a strategic and operational platform of co-operation which can be the interface between 
regional, national, EU and international structures; 

• contribute to the coordination of biodiversity research funding policies of the Outermost 
regions and territories in cooperation with developing countries; 

• develop a “Sustainable Management of tropical and sub-tropical Biodiversity” European 
Research Area component; 

• facilitate reciprocal opening of regional programmes, develop joint calls and trans-regional“ 
sustainable management of biodiversity” programmes; 

• support the Outermost regions in the designing of their common research policy strategy 
allowing to build the beginning of an EU tropical and subtropical component of the EU 
Research strategy. 

Finally, by substantially improving the knowledge and coherence of funding of both basic and applied 
research, NET-BIOME aims at making an important contribution to improve RTD efforts across European 
Outermost regions/territories and to support long-term perspectives in European research policies to 
address the need to prevent, avoid, and remediate the serious impacts of climate change and human 
pressures on tropical and subtropical biodiversity. 

The remarkable biodiversity and geomorphic characteristics are important assets of the Outermost 
regions for scientific research in the field of climate change, among other things. This success follows 
that approach and contributes to a more solid knowledge base and thus – potentially – to mitigating 
climate change.  

Program: EC Sixth Framework Programme from March 2007 to March 2011 

EU contribution: EUR 2.5 million 

4.3.1.4. Mitigation possibilities and practice (energy autarchy)  

Energy 

Réunion is one of the most advanced regions in terms of energy efficiency. As part of its 
response to the challenge of climate change, Réunion is currently developing an effective 
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strategy for mitigation. It is also implementing a commitment to managing energy 
consumption through the use of renewable energy sources. Numerous activities have been 
implemented over the last few years; actions that should be strengthened within the 
framework of the Reunion 2030 programme. 

Reunion 2030: An Ambitious Vision for Mitigation 

Launched in February 2008, Reunion 2030 is an ambitious development project whose 
objective is to make Réunion entirely energy self-sufficient by 2030. This process could make 
Réunion a model of sustainable development for the rest of the overseas territories and for 
the world as a whole. The different activities foreseen as part of this project are centred on 
the development of clean transport (like the Saint Denis tram-train), the production of 
renewable energy, energy storage, the creation of high environmental quality (HEQ) habitats, 
and sustainable tourism. This project aims to create 15,000 energy and environment-related 
jobs, and rejuvenate the island’s economy.  

Réunion is very advanced in the field of sustainable development, and currently produces 
40% renewable energy through installations like the Bois-Rouge thermal power station which 
uses bagasse (a sugarcane waste); the Saint-Rose wind farm; the hydro-electric power 
plant; and the photovoltaic farm (the largest photovoltaic farm in France). Other large-scale 
projects are in the pipeline, including the construction of a geothermal power station in the 
Plaine des Sables area on the Fournaise massif. There are disagreements over the location of 
this power station, because it is at the heart of the national park, which is currently going 
through the process of inclusion on the UNESCO List of World Heritage sites. Very careful 
studies are needed to assess the potential impact of this power station on the environment 
and to assess compensation plans. The development of clean energy must be carried out in 
harmony with biodiversity and must not become an added threat to the natural areas. 

Therefore, the development of renewable energies is of priority, most notably the 
enhancement of solar energy, hydro energy and geothermics.85  

The project Grenelle de l’Environment à la Réunion (GERRI) aims to make Réunion the first 
territory of the world which integrates all the important environmental innovations in the field 
of mobility, energy production and its usage, urbanism, the construction sector, and tourism 
in a society. The main aims are to develop a realistic and coherent vision of great nature, but 
on a small scale for future society. It is seen as a joint project for Réunion and its 
inhabitants, and a pilot project for the planet. 

Box 4: Success Story: Running Réunion on solar power 

SUCCESS STORY 
Running Réunion on solar power 

The Indian Ocean’s Réunion Island is looking to the sun’s rays to secure a sustainable power 
supply for its 802,000 inhabitants. The goal? To become totally energy self sufficient by 
2025. A photovoltaic power plant is already bringing them closer to this goal by generating 
enough electricity to cover the annual consumption of 850 households. 

The island enjoys around 1,350 hours of sunlight each year. To make the most of this, 8,000 
photovoltaic modules have been installed atop three industrial buildings, producing 1.45 MW 
of photovoltaic energy. Not only has this boosted the island’s own energy resources, it has 
also cut down CO2 emissions. The solar panels are installed in a way improving the insulation 
of buildings, helping to reduce the need for air-conditioning and energy consumption in 
general. Climate change means cyclones on the island are more frequent in number and 
severe in scale. In response to this the solar panels are able to withstand winds of up to 210 
                                          
85 Préfecture de La Réunion 2007, p. 239. 
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km/h and above. 

Job creation has been one of the positive spin-offs of the growing solar energy sector. This is 
of great importance to the Reunion, where unemployment is at a much higher level (around 
30%) than in the rest of Europe. Under the Prerure plan for renewable energies and rational 
energy use, whose goal it is to make Reunion energy self sufficient by 2025, many other 
measures have created new sources of employment. These include the distribution of 
individual solar water heaters (10,000 each year) and wind farms with a capacity to generate 
more than 40 MW of electricity.  

Having the focus on cutting down CO2 emissions and boosting renewable energy positions, 
this best practice example is clearly a climate change mitigation project with future-oriented 
character. 

EU contribution (ERDF): EUR 623,691  

 RegioStars 2009 Winner 

Transportation 

Given the limited territory and the population growth, transportation is of high relevance an
poses significant difficulties. Therefore, apart from the adaptations of the primary an
secondary road network, the regional authorities are also concentrating on the improvemen
of the local public transport e.g. the tram-train project, which is additionally a possibility 
manage urban development.

d 
d 
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The following table provides an overview of the climate change relevant measures in Réunion in the programming period 2007-
2013. For a more detailed description of policy measures see annex 2. 

 Ecosystems/biodiversity Tourism/health Energy/transport Water/waste 

Climate 
change 
adaptation 

ERDF: Only a moderate 4.5% of 
the total budget is dedicated to the 
promotion of biodiversity and 
nature protection, promotion of 
natural assets and protection and 
promotion of natural heritage 

EAFRD: Payments to farmers in 
areas that are intended to 
compensate for natural handicaps; 
Conservation and enhancement of 
forest ecosystem 
Improving and developing 
infrastructure related to the 
evolution and adaptation of 
agriculture and forestry: 
maintenance of cane production 
(introduction of varieties in 
sugarcane production adapted to 
the agro-ecological zones of the 
island), agri-environmental 
payments: fight against erosion, 
conservation of biodiversity 

ERDF: water treatment, drinking 
water provision, waste 
management 

EAFRD: Promotion of tourism 
activities (facilities dedicated to the 
reception of tourists within the 
perimeter of Parc de la Réunion 
(Nature Reserve) 

ERDF: not necessarily all directed 
towards climate change adaptation, 
port adaptation investments, health 
infrastructure and initiatives such 
as e-health measures, development 
of an knowledge based economy: 
construction of schools following 
the standards of High Quality 
Environment (HQE), university 
research  

 

Climate 
change 
mitigation 

 ERDF: support of renewable 
energies 

EAFRD: Recovering energy from 
biomass 
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4.4. Macaronesia 

According to the IPCC there will be a temperature rise in Macaronesia of approximately 2°C 
by 2050. There has been a slight increase in precipitation in the last century, but the IPCC 
predicts a slight decrease in precipitation in the next century. 

A SLR of about between 10 and 20 cm is modelled by the end of this century by Landerer 
2005. There is no clear and explicit evidence about increasing frequency or intensity of 
Atlantic tropical cyclones affecting Macaronesia, but some cyclones nearly reached the coast 
of the Canary Islands. Under the influence of climate change it is likely that the Azores 
anticyclone will move east during the summer months. This will probably serve to diminish 
the frequency and intensity of the north-east trade winds. These weaker trade winds may 
have different effects on the ecosystems of the different islands of Macaronesia. In the case 
of Madeira Island, it may allow for warmer temperatures to reach higher altitudes, pushing 
the “sea of clouds” further up. Laurel forest will likely migrate upwards, displacing high 
altitude vegetation such as Erica spp., and the mountain top vegetation would disappear87. 
In contrast, the weaker trade winds will probably lead to a downward movement of the roof 
of the “sea of clouds” towards lower altitudes in islands such as Tenerife88. This will be 
accompanied by an increase in the number of heat waves in this zone. This will have equally 
serious consequences for these ecosystems as the areas at lower altitude are largely 
developed urban areas, and the forests will not be able to establish themselves. 

In any case, the direct consequence of these climatic changes will be a decline in the bio-
climatic areas occupied by the laurel forest, and as a result, an important reduction in this 
forest formation89. Furthermore, the pine and eucalyptus species, which are also likely to 
migrate to lower altitudes for similar reasons, will probably encroach on the areas occupied 
by the Laurel forest. These more aggressive species, with greater capacity to colonize, will be 
able to migrate more easily. The disappearance of the Laurel forest would be an important 
loss for the biodiversity of Macaronesia. Moreover, it would disrupt the hydric balance of the 
islands and water supplies for human consumption. Since horizontal or ‘hidden’ precipitation 
(i.e., the deposition of water droplets onto vegetation and soil surfaces through direct contact 
with clouds) represents substantial water input, it is of significant ecological importance to 
the ecosystems’ balance, and provides ecosystemic services to local human populations. The 
Laurel forest is a forest system rich in endemic species and unique to Macaronesia. It is made 
up of trees that can grow to a height of 40 metres, such as the Canary Laurel, Laurus 
novocanariensis, and is found in the humid mountainous areas of the islands. These “fossil” 
forests are relics of the Tertiary Period, which once covered most of the Mediterranean basin 
in the days when the region’s climate was more humid, before successive glaciations. When 
the islands were discovered, Laurel forests covered almost the entire island; today they are 
found mainly on the north-facing slopes of the higher islands, in the deep and distant valleys 
of the interior between 300 and 1,300 metres of altitude. The Laurel forest is composed of 
hygrophyte species of bush ‘Erica spp., which develop in areas of high humidity. Because of 
the presence at this altitude of a veritable “sea of clouds”, the area under the influence of the 
north trade winds, the Laurel can flourish. This forest, made up almost entirely of endemic 
species, is a conservation priority zone.  

Madeira, the Azores, and the Canary Islands are home to a large number of deep water 
coral reefs, consisting mainly of Lophelia pertusa, which develop at depths of 50 metres and 
are sometimes found as deep as 1,000 metres. These corals are part of a large belt of cold 
water reefs which stretch from Norway to West Africa. These ecosystems are seriously 

                                          
87  Santos and Aguiar, 2006. 
88  Sperling et al., 2004. 
89  Sperling et al., 2004. 
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threatened by deep sea trawling, which destroys corals that have developed over several 
thousands of years. Since 2004, an EC amendment prohibits deep sea trawling less than 200 
metres from the coasts of Madeira, the Azores, and the Canary Islands. This destructive 
fishing practice is sadly not the only threat to the deep water corals. These organisms are 
also sensitive to the acidification of the oceans caused by an increase in the level of CO2 in 
the atmosphere. A drop in PH levels reduces the rate of calcification of the corals and puts a 
brake on their growth and regeneration. Cold water corals are particularly threatened, 
because the depth at which they begin to dissolve (or the aragonite saturation point) could 
rise by several hundred metres90. These are not the only organisms at risk; a reduction in PH 
levels could affect all marine organisms with calcium skeletons, including most tropical corals, 
but also urchins, some molluscs and several species of calcium-enveloped zooplankton91. The 
consequences for the marine ecosystems as a whole would be considerable. In Macaronesia, 
migrations of southern tropical fish have recently been observed for the first time. Major 
movements of fish stocks could completely modify the equilibrium of marine food chains and 
lead to a decline in certain cold water species that will not be able to migrate to higher 
latitudes.  

Necessity, possibility and practice of adaptation  

At the small scale there is evidence that fish and shellfish farming industries are adapting 
their technology and operations to changing climatic conditions, for example, by expanding 
offshore and selecting optimal culture sites for shellfish cages92. However, adaptation is more 
difficult for smaller coastal-based fishery businesses which do not have the option to sail long 
distances to new fisheries as compared to larger businesses with long distance fleets. At the 
larger scale, adaptation options have not yet been considered in important policy institutions 
such as the European Common Fisheries Policy (CFP) although its production quotas and 
technical measures provide an ideal platform for such adaptation actions. 

Another major adaptation option is to factor the long-term potential impacts of climate 
change into the planning for new Marine Protected Areas. Adaptation strategies should 
eventually be integrated into comprehensive plans for managing coastal areas of Europe. 
However, these plans are lacking, especially around the Mediterranean, and need to be 
developed urgently.93 

MaReS – Macaronesian Research Strategy 

MaReS is one of the 48 projects approved in may by the Management Committee of the 
Programa de Cooperación Transnacional Madeira-Azores-Canarias (MAC) 2007-2013. The 
Madeira Tecnopolo and the Fundo Regional da Ciencia y Tecnología are participants of the 
Canary Islands Oceanic Platform consortium. Based in the autonomous initiatives with 
adequate level of consolidation in each region, as PLOCAN (sciences and marine technologies 
area), project CMU/Madeira (TICs area) and the Experimental Underwater Observatory in the 
Azores, it is intended to project a common tool for analysis, coordination, and opportunity 
identification in both the European and international arenas.  

Many European coastal zones face problems of deterioration of their natural, socio-economic, 
and cultural resources. The impacts of climate change are expected to further increase the 
exposure of the coast to flooding and erosion. Yet, coastal planning activities or development 
decisions still take place in a sectoral way, hardly being linked to each other. This fragmented 

                                          
90  Doney, 2006. 
91  Orr, 2005. 
92  Pérez et al., 2003. 
93  Coccossis, 2003. 
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approach to planning and management leads to inefficient use of resources, conflicting claims 
on space, and missed opportunities for more sustainable coastal development.  

To improve this situation, the European Parliament and the Council adopted a 
Recommendation on Integrated Coastal Zone Management (ICZM) in 2002, which defines the 
principles sound coastal planning and management. These include the need to base planning 
on sound and shared knowledge, to take a long-term and cross-sector perspective, to pro-
actively involve stakeholders, and the need to take into account both the terrestrial and the 
marine components of the coastal zone.  

4.4.1. The Canaries 

Human influence and current situation – socio-economic situation (agriculture, 
fisheries, tourism, other major economic sectors), demography 
 
Number of islands 7 main islands 

Population 2,025,951 inhabitants (2008) 

Area 7,447 km2 

Population density 272 inhabitants/km² 

GDP/inhabitant EUR 20,800 

Unemployment rate 26,2% 

Economic activities tourism 

The Canaries archipelago is an autonomous region of Spain whose easternmost point is only 
100 kilometres to the west of Morocco. The region consists of seven main islands: Tenerife, 
Fuerteventura, Gran Canaria, Lanzarote, La Gomera, El Hierro and La Palma. With a 
population of about 2 million inhabitants it is the most populated European overseas entity. 
The population density differs significantly within the region. The majority lives on the islands 
of Gran Canaria and Tenerife, while the rural areas, which accounted for 67% of the total 
territory, are sparsely inhabited.94 The islands have very rugged landscapes as a result of 
recent – and in some places current – volcanic activity. The El Teide volcano on the island of 
Tenerife, which culminates at 3,718 metres, is the highest summit in Spain.  

The tertiary sector and tourism in particular, with more than 10 million visitors a year, 
account for 75% of the economy of the Canaries. Agriculture plays a minor role in the 
islands’ economy. Only 10% of the islands’ land area is cultivated (cereals, vines, bananas, 
tomatoes and tropical fruit).” 

 Source: http://europa.eu/abc/maps/regions/spain/canarias_de.htm 

The situation of the environment is fragile due to its climatic conditions. The Canaries are 
classified as biodiversity hotspot. Direct destruction of habitats, over-exploitation of 
                                          
94  Directorate General Communication, 2008. 
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resources, and invasive species are the three principal past and present threats to the 
biological diversity of the Canary Islands.  

Climate change may affect the flora and fauna in various ways: plagues of Pilgrim crickets 
(locusts) could become more frequent as a result of the strengthening of the south-westerly 
winds from Africa, which are expected with higher temperatures. The desertification of the 
island of Fuerteventura in the Canaries might have led to the establishment of several 
species of exotic birds, which were restricted to the Sahara desert region until now. Most of 
the actors in the field who were consulted considered climate change to constitute a 
secondary threat to biodiversity. The main threat, according to them, remains ecosystem 
destruction as a result of urbanization and overexploitation of resources. That said, the 
potential impacts of climate change on the plant formations of the Canary Islands have been 
well documented. There are fewer data relating to marine ecosystems.  

The Regional Policy in place – medium term trends 

During the previous programming period (2000-2006) the Canaries Islands were split up into 
two territorial programming areas – Las Palmas and Tenerife – for all EU co-funded 
programmes: 

• Structural Funds Objective 1 

• Cohesion Fund 

• Community Initiative URBAN 

• CAP – Pillar 2 Rural Development Fund 

The total amount of Structural Funds paid out during this period was EUR 940 million in Las 
Palmas and EUR 967 million in Tenerife (EU contribution). The Cohesion Fund contributed 
EUR 85 million for environmental infrastructure in Las Palmas and EUR 83 million for 
transport and environmental infrastructure in Tenerife. The URBAN programme supported 
only Tenerife with almost EUR 4 million during the previous programming period (mostly for 
planning and rehabilitation and environmental infrastructure). 

When analysing the single measures within these programmes and their relevance with 
respect to climate change, more than a third of the expenditures may be deemed to 
contribute to either climate change adaption or mitigation. However it is to be noted that the 
largest share of expenditures during the previous programming period went into areas which 
contributed to higher emissions and climate change (e.g. transport infrastructure – individual 
motorized traffic, support of enterprises – curbing economic growth and emissions, and 
tourism – increasing the number of inbound and outbound air traffic and man-made capital). 

Within the ongoing period (2007-2013) the picture has somehow changed to the better. 
Roughly EUR 1,000 million is the size of EU contribution for the ongoing programming 
period of the ERDF. Within this budget, about a third may be regarded as climate change 
relevant (see Figure 18). The bulk of these expenditures is allocated for port infrastructure 
improvement, Health infrastructure as well as management and distribution of water (climate 
change adaptation), thus indicating a rather defensive approach vis-à-vis climate change. 
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Figure 18:  2007-2013 ERDF Budget for climate effective measures on the Canaries 

4,90%

11,43%

0,95%

5,33%

1,14%

0,08%

10,61%

1,64%

63,92% ‐ Other measures

Services and applications  for citizens (e‐health, e‐
government, e‐learning, e‐inclusion, etc.)

Ports

Energy efficiency, co‐generation, energy 
management

Management and distribution of water (drink 
water)

Promotion of biodiversity and nature protection 
(including Natura  2000)

Promotion of clean urban transport 

Health infrastructure

Renewable energy (wind, solar, biomass, 
hydrroelectric, geothermal & other  

Source:  OP of the ERDF for the Canaries – thematic split up from DG for Regional Policy (2008): The Potential for 
regional Policy Instruments, 2007-2013, to contribute to the Lisbon and Göteborg objectives for growth, 
jobs and sustainable development; Brussels 

 

Compared to ERDF funding, the support by the second pillar of the CAP addressing climate 
change has been moderate. The support through the RDP has been EUR 1,000,000 per year 
(EU contribution) with some peaks in expenditures up to EUR 4.9 million in the previous 
programming period. Nevertheless, compared to the payments to agriculture through Pillar 1 
with yearly amounts between EUR 59 million and as much as EUR 90 million (EU 
contribution) in Las Palmas, and EUR 78 million and EUR 167 million in Tenerife in the period 
between 2004 and 2008, the support through RDP seem small. The enormous amounts spent 
in Pillar 1 – direct agricultural support payments – seem to be even more remarkable 
considering the low relative importance of agriculture (very limited arable land) on the 
Canaries. 

When looking into the RDP with respect to their relevance in addressing climate change, it 
becomes quite clear that in the Canaries the main emphasis of the programmes is on the 
modernisation of agricultural holdings as well as adding value to agricultural and forestry 
products, which only may contribute indirectly to climate change mitigation by energy 
efficiency and/or the production of renewable energy. Unlike other Outermost regions the 
agri-environmental measures seem to be of low importance. 

4.4.1.1. Impact on terrestrial ecosystems and agriculture  

The biodiversity of the Canaries is most impacted by a change in wind patterns. Cool, humid 
north-south winds are expected to turn to the east-west. As a result, humid coastal areas in 
the north of the islands could become dryer, while the currently semi-desert southern coasts 
could become more humid. In 2008, the water temperature reached record highs with peaks 
of 29.5°C, or 3 degrees higher than the maximum temperatures recorded in the previous 15 
years95. At the same time, the retreat of the north trade winds created a vacuum that was 
filled by an influx of masses of warm air from the Sahara. 

                                          
95  Ramos, 2005. 
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The change in wind directions might lead to a migration of numerous terrestrial plant species, 
including invasive ones, who spread using wind borne seeds. Those that are unable to 
migrate run the risk of declining. The endemic hydrophile species such as the Canary willow 
(Salix canariensis) or the Canary Island date palm (Phoenix canariensis) will be particularly 
affected. 

The five habitats of the Canary Islands could also be perturbed by a change in the wind 
direction as well as by the resulting changes in temperature and precipitation96. The 
euphorbia shrubs could spread out, while the thermophilous forests will tend to contract. The 
latter already have a very weak resilience because of their high fragmentation and slow rate 
of growth. The Laurel forests are almost certainly the most vulnerable to climate change. 
They will be directly affected by a change in the direction of the trade winds. The pine 
forests, for their part, could be more vulnerable to forest fires which are likely to be more 
frequent because of the rise in temperatures and the drop in precipitation. During summer 
2007, a violent fire destroyed close to 35,000 hectares of forest, affecting practically the 
entire habitat of the Blue chaffinch (Fringilla teydea) on Gran Canaria Island. Finally, the high 
altitude ecosystems will also suffer the effects of rising temperatures, because they will be 
unable to migrate to higher altitudes. The subalpine Bencomia exstipulata or Rhamnus 
integrifolia for example, are already on the verge of extinction; drought would almost 
certainly make them disappear definitively.  

At the coastal level, a rise in sea levels could affect the vegetation of the dunes and beaches 
and bring about major changes in the coastal landscape. In addition, the introduction of 
invasive species and the extension of the spatial distribution of existing invasive species could 
also be among the major consequences of climate change. In particular, numerous species of 
African origin could settle in the Canaries, attracted by dryer climatic conditions. The African 
fountain grass (Pennisetum setaceum) for example, a grass which develops on high grounds, 
is already present in the Canaries, but is currently limited to the arid lands. It could see its 
area of spatial distribution extended. Warmer summers could also lead to massive plagues of 
African locusts. New bird species, originally from the Sahara region, have also been observed 
recently in the Canary Islands. 

As agricultural production is limited to small plots of arable land, climate change effects are 
putting the whole sector into danger – especially in the sense of loss of specific crop species 
due to unfavourable climatic conditions. 

The ERDF provides very limited answers to these challenges – only 1.14% of the overall 
budget is dedicated for the promotion of biodiversity and nature protection. 

4.4.1.2. Impact on coastal and marine ecosystem and fisheries  

Many species of tropical fish were observed for the first time in Macaronesia because of the 
rise in water temperatures. For instance, the Ocean triggerfish (Canthidermis suflamen), a 
warm water fish, was recently observed in the vicinity of the Canary Islands. Climate change 
could seriously modify the composition and abundance of fish stocks in the region. In 
addition, the Canary Island corals, largely made up of very fragile cold-water species, could 
also be threatened by a rise in temperatures and acidification of the sea water. 

Along with higher water temperatures, they cause massive flowering of the cyanobacteria. 
The resulting concentration levels are sufficiently strong to cause discoloration of the water97. 
These red tides frequently lead to public health problems caused by the ingestion of sea food, 
as well as to high rates of mortality among the fish and seabirds. In the Canary Islands, 
                                          
96  Del Arco, 2008. 
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algae flowering episodes are not strong enough to create red tides, but they could increase in 
frequency with a rise in the temperature of the water. 

In order to achieve a better quality of life of the population and to foster sustainable socio-
economic development the conservation and protection of natural habitats including marine 
needs to be addressed. On top of this, the guarantees of maritime security as well as the 
prevention of natural hazards are key topics.98  

The support of these issues through ERDF and EAFRD are limited and mainly accomplished 
through support of the tourism sector (see below). However, the EFF provides some 
assistance for sustainable development in coastal zones through Axis 4 of the programme. 
Within the fisheries areas network, it is intended to establish Fisheries Local Action Groups 
(similar to the LEADER Local Action Groups) following a local development strategy set up in 
a bottom-up way and ensuring a sustainable management of the maritime resources. FLAGs 
in the Azores will be chosen in the upcoming selection round. Another initiative funded by the 
EFF is the ICZM and guidelines on good practices for coastal land use, which have been 
issued in an attempt to reduce the pressure from human activity along the Portuguese 
coastline. 

4.4.1.3. Impact on health and tourism  

The socio-economic implications of climate change in the region are numerous. The number 
of heat waves is likely to increase and will directly affect the human populations of these 
islands. In 2003, an exceptional heat wave accompanied by temperatures as high as 46°C in 
Lanzarote, led to the deaths of 13 people. A rise in temperatures could also facilitate the 
spread of tropical diseases, especially insect-borne diseases which could multiply rapidly. La 
calima is the weather situation which is generated when the eastern wind carries Sahara dust 
to the Canary Islands. The consequences for the inhabitants are dust, mugginess, and 
headache. An increase in dust-charged winds from the Sahara could increase the incidence of 
allergies and respiratory problems. 

The conservation and protection of natural areas is important to maintain the main tourist 
attractions of the Canary Islands, and corresponds with the achievement of the objectives of 
the Gothenburg strategy. The natural environment of the Canary Islands is both a tourist 
attraction and provides a better quality of life for the population, hence the importance 
attached by the Canary Government and by the General State.99 This strategic orientation is 
stipulated in the ERDF programme of the ongoing period (2007-2013).  

Still, the ERDF mainly provides adaptation measures with respect to climate change. Water 
management and risk prevention are funded. There is a comparably high share of support for 
health – either through health infrastructure support or through services and applications for 
citizens (such as e-health). 

4.4.1.4. Necessity, possibility and practice of adaptation  

A decrease in fish stocks would have an impact on the fishing industry. Aquaculture, a fairly 
recent activity in the archipelago, could also be affected by a change in climate conditions. 

Most importantly, increased warming in the archipelago could seriously affect the tourist 
industry, the main economic pillar of the archipelago. An increase in the number of heat 
waves, like the one which hit the region in 2003, could discourage visitors during the summer 

                                                                                                                                     
97  Walsh, 2006. 
98  Ministerio de Economía y Hacienda, 2010, p. 57, 61. 
99  ERDF 2007, p. 139. 
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months. Desertification of the natural landscapes would also reduce the attractiveness of 
these islands. 

Funding regional research on climate change and supporting local climate change initiatives 
in the Canary Islands  

On the Canary Islands, the regional research strategy provides funding for a widespread 
range of projects. The Government of the Canary Islands manages the fund, which has 2 
transversal- instrumental areas (Technology of Information and Communications, and 
Biotechnologies) and 9 scientific-technological priorities sectors; among these sectors is 
Natural Resources and within this field, projects related to energy, water, climate change and 
biodiversity are funded. 

There are two councils in the Government of the Canary Islands that have competence in 
biodiversity, the Council for Agriculture, Fisheries and Food and the Council for the 
Environment and Territory Regulation. They are funded by the Government of Canaries but 
they also apply for INTERREG IIIB and Life projects. On a regular basis, they use the 
Government of the Canary Islands budget that has been assigned to these two councils to 
monitor resources, such as surveillance of Natural Protected Areas, to reforest selected 
zones, and so on. They produce a general plan, but the management of the resources of 
each island is transferred to the local administration of the island (called Cabildo) that has an 
Environmental Department to deal with the conservation of the island natural resources.  

Each island administration has the corresponding technicians to deal with the matter, and 
very often they are supported by researchers of the universities (University of La Laguna in 
Tenerife and University of Las Palmas de Gran Canaria), and several research and planning 
centres.  

Water management 

According to the Spanish Transborder Program, the border regions (including the Canaries) 
are facing major environmental problems due to the use of industrial chemicals, intensive 
agriculture, mass tourism, increased maritime traffic and the concentration of the population 
in the coastal areas. The program recommends several possible actions to meet these 
challenges e.g. the creation of complete operational systems to manage the water resources, 
the diversification of the uses of natural areas to tourism and leisure activities, and so 
forth.100  

The main support – as mentioned above- is provided with respect to water management and 
provision of drinking water. In order to protect valuable ecosystems, integrated water 
management and planning of the scarce water resources are of particular importance. This 
task is comprised of various aspects like guaranteeing an adequate water quality, the 
efficient distribution of potable water to the most remote areas, protection of public water, 
and sustainable water use, encouraged through more restrictive pricing policies101 . 

Apart from water management, an appropriate waste management system is key for 
sustainable development in order to reduce pollutant impacts on the receiving environments, 
human health, and climate change. Therefore reuse, recycling, and reducing waste 
generation are to be promoted.  

In terms of air quality, the Canaries established a network of surveillance, which is also 
responsible for the information of the population regarding air pollution, in accordance with 
Directive 2008/50/EC. While generating an information system about the current state of air 

                                          
100 Ministerio de Economía y Hacienda, 2010, p. 49-50. 
 

101 ERDF 2007, p. 137. 
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pollution, the main emitters can be tracked down and further actions to control pollution can 
be taken.  

4.4.1.5. Mitigation possibilities and practice (energy autarchy)  

Energy 

Most of the guidelines are determined by the Energy Plan of the Canaries (PECAN). Besides 
energy efficiency and the reduction of energy consumption, renewable energies are of 
increasing importance (30% of the electricity generation and 8% of the Canarian energy 
supply). In particular, solar energy, photovoltaic, wind energy, biomasses, hydropower, and 
geothermic energy have a strong potential. The aims are to create economic growth, reduce 
external dependency, improve social welfare, and to protect the environment. These policies 
encourage the substitution of fossil fuels and thus foster sustainable development.102 
Additionally, to reduce GHG according to the Kyoto protocol, the Canaries are promoting the 
production and distribution of natural gas. This would diminish the dependence on oil imports 
but due to the lower costs, would contribute to a positive development of the local economy.  

Besides the above-mentioned actions, the Spanish Transborder Program recommends the 
reduction of institutional, legal, technical, commercial and financial difficulties in order to 
promote the expansion and dissemination of renewable energy and energy-efficient 
technologies.103  

Despite these declarations in the various strategies and programmes, the ERDF provides a 
very limited share of its budget for renewable energy support. Still, one good practice 
example may be identified: El Hiero. 

                                          
102 ERDF 2007, p.  146. 
103 Ministerio de Economía y Hacienda 2010, p. 50. 
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Box 5: Success Story: El Hierro: The First Energy Self-Sufficient Overseas Island? 

SUCCESS STORY 
El Hierro: The First Energy Self-Sufficient Overseas Island? 

El Hierro, an island of 10,500 inhabitants, is a UNESCO biosphere reserve. It hopes to 
become one of the first entirely energy self-sufficient islands. To do so will require the 
complete restructuring of the island’s energy production facilities. The island has also 
received a EUR 54.3 million grant, whose disbursement was staggered until 2009. The 
project will prevent annual emissions of 18,700 tonnes of carbon dioxide. Most of the energy 
will come from a 10 megawatt hydroelectric power station. A windmill park (10 megawatts) 
will be used to fuel a pumping system to stock water in one of two reservoirs, and will 
provide a supplementary source of energy. The excess wind power will be used to fuel two 
sea water desalination factories. Water and wind should produce up to 80% of the island’s 
energy requirements. Thanks to photovoltaic and thermodynamic panels, the sun should 
provide the rest. The island’s current power station, which uses fuel and provides most of the 
island’s electricity, will cease to operate at the end of its life. A programme to raise 
awareness of the importance of energy efficiency among the local population is also an 
integral part of this project. The example of El Hierro demonstrates that energy self-
sufficiency on the islands is possible with currently existing technologies. A combination of 
different energy sources will be necessary to make the system viable in the long-term; the 
exploitation of a single resource would render energy production uncertain and make it 
dependent upon meteorological conditions. Several other islands of continental Europe have 
already achieved energy self-sufficiency, including the Island of Samso in Denmark, and the 
Island of Vlieland in the Netherlands. 

This project for achieving energy self-sufficiency is an example of a very ambitious climate 
change mitigation strategy. If successful, the island will reduce its GHG emissions by as much 
as 187,000 tonnes per annum. Moreover, the renewable energy powered desalination plant is 
a combination of an adaptive and mitigation strategy that will help provide local drinking 
water, while not relying on imported energy for its production. 

The EU has announced its emphasis on the development of a knowledge based economy. The 
Canaries are going to concede grants for research in innovative and advanced research and 
development projects among others in the fields of biomedicine and health; sustainable 
development and management of natural resources; biodiversity; renewable energy; climate 
change, and desertification. For example, this includes the development of an offshore 
aquaculture or a platform for research projects on the Canaries Ocean.104  

Furthermore, training and exchange of experts in the field of renewable energy management, 
water resources, and waste is an eligible activity for the cooperation of the Spanish Atlantic 
Area.105  

Transportation 

To reduce isolation, the encouragement of intermodal transport and the development 
intelligent transport solutions e.g. bus priority roads, automatic vehicle location, and real-
time information obtain high priority.106  

 

                                          
104 ERDF 2007, p. 122. 
105 Ministerio de Economía y Hacienda 2010, p. 61. 
106 ERDF 2007, p. 168. 
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Box 6: Success Story: Maximizing island mobility 

SUCCESS STORY 
Maximizing island mobility 

Bus passengers in the Canary Islands spent several months testing a prototype real-time 
information system. Designed and built locally, it had static and active screens on an 
information terminal, so they could quickly check vehicle times or plan wider journeys within 
the archipelago using other means of transport. 

In 2000, the archipelago’s government drew up a plan to increase the use of ICT in the 
Canary Islands, including traffic management and resource planning, one aim being to 
improve public transport systems for inter-island mobility. The SIVR: En Route Passenger 
System project fitted into this scheme, by developing a prototype terminal that provides 
passengers with more and better travel information. Supported by the Canary Islands’ 
government, the project was co-funded by the EU and completed after twelve months in 
December 2005. It involved municipalities and island councils, plus regional transport 
companies, technology firms and the University of Las Palmas. Real-life tests were done in 
Santa. Information terminals in the shape of a totem pole were developed and installed at 
some bus stops used by vehicles of local public transport company. Each information point 
had a static top screen displaying bus timetables and adverts. The touch-screen below 
allowed users to plan journeys on the island or to consult local tourism information. Further 
innovations included WiFi, so passengers could access information, and central monitoring of 
the terminals through GPS and radio-contact. The terminals also provided network 
information to bus inspectors and drivers. Designed to be transferable to other transport 
companies, the SIVR demonstrated how ICT could facilitate passenger mobility, improve 
transport services and enhance the efficiency of transport companies. 

Investments in ICT in the Canary Islands have contributed to climate change mitigation by 
improving the efficiency of public transport services. Over the long term, this project will 
hopefully help to further encourage a shift from car use to greater emphasis on public 
transportation. 

EU contribution 2000-2006 : EUR 138,547  
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The following table provides an overview of the climate change relevant measures of the Canaries in the programming period 2007-
2013. For a more detailed description of policy measures see annex 2. 

 Ecosystems/biodiversity Tourism/health Energy/transport Water/waste 
Climate 
change 
adaptation 

ERDF: very limited answers to 
these challenges 
EAFRD: measures for 
biodiversity preservation and 
protection of natural 
resources; agri-environment 
payment (combat erosion, 
prevent natural disasters, 
protect biodiversity) 

ERDF: Water management and 
risk prevention, comparably 
high share of support for 
health – either through health 
infrastructure support or 
through services and 
applications for citizens (such 
as e-health) 
network of surveillance 
(environmental information) 
EAFRD: Promotion of tourism 
activities, restoring the 
traditional landscape of rural 
areas 

 ERDF: Water management and risk 
prevention, provision of drinking 
water, guaranteeing an adequate 
water quality, the efficient 
distribution of potable water to the 
most remote areas, protection of 
public water and sustainable water 
use encouraged through more 
restrictive pricing policies 
waste management systems, 
reuse, recycling and reducing waste 
generation 
EAFRD: Improving and developing 
infrastructure related to the 
evolution and adaptation of 
agriculture and forestry, 
improvement of water 
management, efficiency of 
irrigation systems and quality of 
irrigation water 

Climate 
change 
mitigation 

EAFRD: capacity building in 
agriculture (increase 
knowledge and awareness in 
relation to sustainable 
agriculture and forestry 
issues, access counselling 
services to improve the 
overall and environmental 
performance of their 
exploitation) 

ERDF: grants for research in 
innovative and advanced 
research and development 
projects among others in the 
fields of biomedicine and 
health, sustainable 
development and management 
of natural resources, 
biodiversity, renewable 
energy, climate change and 
desertification 

ERDF supports solar energy and 
photovoltaic, wind energy and biomasses, 
hydropower and geothermic energy. 
Additionally, to reduce GHG according to 
the Kyoto protocol, the Canaries are 
promoting the production and distribution 
of natural gas. 
supporting intermodal transport and 
development intelligent transport 
solutions 
EAFRD: Diversification in non-agricultural 
activities, sales and installation of 
alternative energy technology, Basic 
services for the economy and rural 
population, construction and 
improvements in small infrastructures for 
energy supply 
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4.4.2. The Azores 

Human influence and current situation – Socio-economic situation (agriculture, 
fisheries, tourism, other major economic sectors), demography 
 
Number of islands 9 islands 

Population 241,206 inhabitants (2005) 

Area 2,332 km² 

Population density 104 inhabitants/km² 

GDP/inhabitant 15,200 

Unemployment rate 6.7% (2009) 

Economic activities Agriculture, fishery, tourism 

The Azores are an autonomous overseas region of Portugal and an Outermost region of the 
EU, situated in the centre of the Atlantic Ocean about 1,500 kilometres from Lisbon and 
Morocco, and 3,900 kilometres from the east coast of North America. The Azores archipelago 
consists of nine islands with a total area of 2,333 km² of emerged land. It has a very humid 
oceanic climate with fairly minor annual variations. Mount Pico, on the island of the same 
name, reaches a peak of 2,352 metres of altitude and is the highest mountain in Portugal.  

The economy is primarily based on agriculture, with an annual production of 500 million litres 
of milk, or 25% of Portuguese milk production. Fishing brings in revenues of about 
EUR 26 million for the region each year, with 10 thousand tonnes of fish extracted from an 
EEZ of about a million km². The tourist industry is far less well-developed than those of 
Madeira or the Canary Islands, but tourist infrastructure has grown over the last 10 years.  

Situated in an isolated region of the North Atlantic, the Azores behaves like a laboratory for 
natural evolution. Most of the species of the region are living fossils that resemble the 
preglacial flora of the European continent, such as the Laurel forest, which is typical of 
Macaronesia. The archipelago is home to an important diversity of endemic species that are 
found nowhere else. Among them the Azores bullfinch (Pyrrhula azorica), an endangered 
species with a population of about 250, included in the IUCN Red List, is restricted to the 
cloud forest on the east of the Island of Sao Miguel.107 

 
Source: http://europa.eu/abc/maps/regions/portugal/acores_de.htm 

                                          
107  McGinley, 2007, Petit et Prudent, 2008. 
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Since the arrival in the Azores of the first settlers, the indigenous flora and fauna have been 
under severe pressure from deforestation, agriculture and the introduction of invasive 
species. Only 2% of the original Laurel forest cover has been spared from deforestation. 
Exotic species of tree like the Japanese cedar (Cryptomeria japonica) or the Sweet 
pittosporum (Pittosporum undulatum) thwart the survival of the indigenous flora and fauna. 
The islands were once important nesting areas for seabirds, but the introduction of rats 
caused a decline in these populations which are now confined to the steep cliffs or small 
islets. The important and recent agricultural development of the Azores has resulted in the 
conversion of approximately 50% of the natural spaces, which have been used as pasture to 
raise dairy cattle over the last 10 years. This development was in part a result of Portugal’s 
entry into the EU and the subsequent subsidies for which it is eligible.108 The archipelago has 
no national park, and the protected areas which do exist lack legal protection.109 

The tourism sector has been growing through the last decade becoming itself a major source 
of climate change related emissions. 

The Regional Policy in place – medium term trends 

The Azores received more than EUR 780 million of Structural Funds (EU contribution) 
during the previous programming period (2000-2006). Additionally more than EUR 91 million 
was added by the Cohesion Fund. Still, when analysing the potential expenditures in relation 
with addressing climate change, only a quarter of these funds may be accounted for. 
Environmental measures only take a share of 5.6% of the total budget, which has been 
dominated by support for transport infrastructure (individual motorized traffic) and social and 
public health infrastructure (which at least might be considered partly as adaptation 
measure). 

In the ongoing period (2007-2013) of the ERDF, the situation has not changed 
significantly (see Figure 19). Although the Azores received more than EUR 966 million (EU 
contribution) in total, less than a quarter may be considered as climate change relevant. The 
support of ERDF mainly benefits the improvement of port infrastructure and water 
management issues – both to be considered adaptive actions against climate change. 

                                          
108  McGinley, 2007. 
109  McGinley, 2007. 
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Figure 19: 2007-2013 ERDF Budget for climate effective measures on the Azores 
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Source:  OP of the ERDF for the Azores – thematic split up from DG for Regional Policy (2008): The Potential for 

regional Policy Instruments, 2007-2013, to contribute to the Lisbon and Göteborg objectives for growth, 
jobs and sustainable development; Brussels 

 

The Pillar 2 support of the CAP has been on average more than EUR 11 million per year in the 
Azores, which is a comparably high figure. The support has increased within the ongoing 
programming period, where payments of up to EUR 21 million (in 2008) have been paid out. 
Still, in comparison to the support of agriculture through Pillar 1, these funds are small, as 
Pillar 1 support for the Azores has been between EUR 47 million in 2004 and as much as 
EUR 91 million in 2008. 

Figure 20:  Annual amount of Pillar 2 on the Azores 
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Source:  OPs for RDP (2000-2006 and 2007-2013) Azores and DG for Agriculture and Regional Development 

(2010): Study on Employment, Growth and Innovation in Rural Areas (SEGIRA); Brussels 
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In terms of measures addressing climate change, the EAFRD supports mainly less-favoured 
areas (climate change adoption) and agri-environmental activities. 
Generally, the Azores are probably the outermost region with the least Regional Policy 
support addressing climate change. EDRF only provides some 1.5% of the total budget within 
the ongoing programming period for nature protection, promotion of natural assets, and 
protection and management of natural heritage. This lack of support will lead to a decrease in 
adaptive capacity of the ecosystem in the medium term. 

4.4.2.1. Impact on coastal and marine ecosystem and fisheries (migration of 
tropical fish)  

Several species of tropical fish have recently been observed in the waters around the Azores. 
The Spined pygmy shark (Squaliolus laticaudus) was first spotted in 1998110 and the Lesser 
amberjack (Seriola fasciata) in 2006111. These recent sightings could be explained by a 
change in the spatial distribution of these species brought about by a warming of the waters. 
Similarly, the establishment and development of the green algae Caulerpa webbiana, an 
invasive species recently detected in the Azores, could be facilitated by rising water 
temperatures112. Numerous migrations of fishes have been observed in the waters of Europe. 
In the North Sea, a recent study analysed changes in the spatial distribution of several 
species of fish between 1977 and 2001. Of 36 species studied, 15 species like the Dover sole 
(Solea solea) and the Atlantic cod (Gadus morhua) have migrated further north in response 
to a warming of the waters by an average of 1.5°C113. Some species have migrated up to 
1,000 kilometres further north in less than 20 years114. By substituting themselves for native 
species, colonizing species can create huge imbalances in the ecosystems. 

Although fishing is a vital part of income for the Azores and otherwise well supported by EU 
policies, the EFF does not offer any measure addressing climate change. 

4.4.2.2. Impact on tourism and health 

The tourism sector has been growing through the last decade, becoming itself a major source 
of climate change related emissions. The counter measures funded by the ERDF are to a 
large extent dealing with adaptation: mainly directed to water treatment and water 
management (drinking water) as well as waste treatment. To some extent health issues have 
been addressed as well (health infrastructure and services/applications for citizens), although 
these expenditures are well below those in other Outermost regions. 

4.4.2.3. Mitigation possibilities and practice (energy autarchy)  

Energy 

The production of renewable energy and the use of geothermal energy are the main climate 
change mitigation initiatives, which are actively supported by Regional Policy, as can be seen 
in the following examples. 

                                          
110  Silva, 1998. 
111  Silva, 1998, Machado, 2006. 
112  Cardigos et al., 2006. 
113  Perry, 2005. 
114  Quéro, 1998. 
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Box 7: Success Story: The soft energy of volcanoes  

SUCCESS STORY 
The soft energy of volcanoes 

Two geothermal power plants, built with assistance from the ERDF, have demonstrated that 
volcanoes are a source of endogenous energy for the Azores. The safe and clean energy they 
provide has the potential to compensate for the very remote location of these islands. 

Located at the intersection of three tectonic plates, the Azores archipelago is the site of 
intense volcanic activity to which it owes its origins. This peculiarity is also an opportunity for 
this most remote and economically disadvantaged region whose nine islands stretch over 600 
km. In 1973, students revealed the high geothermal gradient of the northern slopes of Fogo 
volcano at the island of São Miguel. Since then a number of scientific studies and 
thermometric drillings have confirmed the existence of a major geothermal reservoir at a 
depth of over 800 metres. Starting in 1994 with the installation of two turbogenerators with a 
unit power of 2.5 MW, the power plants of Ribeira Grande and Pico Vermelho had a capacity 
of 23 MW in 2006. It has been demonstrated that geothermics is the most promising 
renewable energy source for the Azores and the one best able to dramatically reduce their 
energy dependence. In 2007, geothermics were expected to be delivering 161 GHw, which is 
38% of the archipelago’s electricity supply. The combined output of all the projects currently 
being prepared suggests a production increase of up to about 275 GWh/year from 2010. 
Requiring highly skilled human resources, geothermics favours the development of a regional 
skills centre. In terms of employment, in addition to the 80 persons employed in the 
construction of the two power plants, 25 direct jobs have been created to date. 

These geothermal power plants play a central role in climate change mitigation by shifting 
the region’s energy source to clean energy, thus greatly reducing GHG emissions. 
Furthermore, these geothermal plants contribute to economic resilience by creating jobs in 
the construction and energy sectors.  

• Total Cost: EUR 20 million 

• EU contribution: EUR 10 million 
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The following table provides an overview of the climate change relevant measures of the Azores in the programming period 2007-
2013. For a more detailed description of policy measures see annex 2. 
 

 Ecosystems/biodiversity Tourism/health Energy/transport Water/waste 

Climate 
change 
adaptation 

ERDF only provides some meagre 
1.5% of the total budget within the 
ongoing programming period for 
nature protection, promotion of 
natural assets and protection and 
management of natural heritage 

EAFRD: also very limited support 
addressing climate change: 
compensatory allowances for 
natural handicaps other than 
mountain areas, Conservation and 
enhancement of rural heritage 
maintenance production conditions 
that may be affected by severe 
natural disasters 

ERDF: water treatment and water 
management (drinking water) as 
well as waste treatment 

EAFRD: promotion of tourism 
activities – i.e. the development of 
tourism initiatives and other 
recreational and leisure activities in 
combination with the enhancement 
of environmental components and 
increase in sustainability 

ERDF: Infrastructure investments 
in the fields of ports 
 

EAFRD: Improving and developing 
infrastructure (adequate 
management of water resources, 
irrigation) 

Climate 
change 
mitigation 

  ERDF: production of renewable 
energy and the use of geothermal 
energy  

EAFRD: capacity building and 
sustainable farming practices 
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4.4.3. Madeira 

Human influence and current situation – socio-economic situation (agriculture, 
fisheries, tourism, other major economic sectors), demography 
 
Number of islands 3 main islands and several islets 

Population 244,098 inhabitants 

Area 828 km2 

Population density 295 inhabitants/km² 

GDP/inhabitant 21,400 

Unemployment rate 7,6% 

Economic activities Agriculture and tourism 

The Madeira Archipelago is an autonomous region of Portugal situated in the Atlantic Ocean 
to the west of Morocco. It consists of 2 inhabited islands, the island of Madeira (742 km²) 
and the island of Porto Santo (43 km²), three small islands known as Desertas (Ilhéu Chão, 
Deserta Grande and Bugio) and the small archipelago of Selvagens, with its two small islands 
(Selvagem Grande and Selvagem Pequena) and one islet (Ilhéu de Fora), and several other 
small islands. The capital of the archipelago, Funchal, is about 660 kilometres from the 
African coast and 980 kilometres from Lisbon. The island of Madeira, which represents 90% 
of the land of the archipelago, is of volcanic origin with steep slopes. With its sub-tropical 
climate and unique landscapes, it is a much appreciated tourist destination. At the time of its 
discovery by the Portuguese, the archipelago was uninhabited; the current population is 
descended from the colonizers, and mainly Portuguese. The population density, of about 300 
inhabitants per km², is approximately three times higher than the Portuguese average. The 
region’s economy is based essentially on agriculture and tourism. With 850,000 visitors a 
year (2005 estimate), tourism accounts for 20% of GDP. The bananas, flowers, and wine 
produced on Madeira are destined for the local and metropolitan markets. There is little 
industry, but favourable fiscal conditions are attracting many international finance 
companies. 

Source: http://europa.eu/abc/maps/regions/portugal/acores_de.htm 

Madeira will be confronted with rather drastic precipitation changes through climate change. 
The following set of pictures shows the bandwidth of possible changes according to different 
IPCC scenarios. The darker the colour, the higher the potential changes; it becomes clear, 
that especially the western part of the island will be suffering from a loss of precipitation 
whereas the south will be affected by temperature rises. 
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Figure 21:  Significant loss of precipitation  

 

 
Source: Abreu, 2008 

Figure 22:  Temperature Madeira (2071-2100)  

 

 
Source: Abreu, 2008 

The most important threat hanging over the ecosystems of Madeira is direct habitat 
destruction. As soon as the first settlers arrived from Portugal, at the start of the 15th 
century, the island was deforested to make way for cereal fields and, later, sugar cane. The 
tourism industry is also occupying an important part of land, especially the coastal habitats. 
Eleven sites in the whole archipelago are designated under the Natura 2000 network and 
eleven other sites are designated IBAs (Important Bird Areas). The most celebrated 
environment of the archipelago is its Laurel forest which still extends over 15,000 hectares, 
or 20% of the archipelago. These forests, of tremendous biodiversity richness, are the largest 
and best-preserved Laurel forests in the whole of Macaronesia.  
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The Regional Policy in place – medium term trends: 

Madeira was awarded a total of EUR 660 million in the programming period 2000-2006 from 
the ERDF and some additional EUR 175 million from the Cohesion Fund. Within the ongoing 
period (2007-2013), the ERDF granted Madeira only EUR 320 million. As previously 
stated, assessing the share of measures relevant for addressing climate change in the 
programming period 2000-2006 poses problems due the vague specifications. About a third 
of the ERDF and more than half of the Cohesion Fund expenditures can be considered to 
countervail climate change, if it is assumed that “Environmental infrastructure”, “Planning 
and rehabilitation”, and shares of “Tourism”, “Energy infrastructure”, and “Transport 
infrastructure” directly or indirectly address climate change. 

As for the ongoing period (2007-2013) a little more than a quarter of the ERDF budget is 
dedicated to funding activities addressing climate change (Figure 23). Climate change 
adaption measures like “management of household and industrial waste” or water and waste 
water management consumed the better part of the ERDF expenditures. As in the case of the 
Azores, Madeira shows a rather limited Regional Policy support with respect to climate 
change mitigation. 

Figure 23:  2007-2013 ERDF Budget for climate effective measures on Madeira 
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Source:  OP of the ERDF for Madeira – thematic split up from DG for Regional Policy (2008): The Potential for 
regional Policy Instruments, 2007-2013, to contribute to the Lisbon and Göteborg objectives for growth, 
jobs and sustainable development; Brussels 

Compared to ERDF funding, the support by the second pillar of the CAP addressing climate 
change is even smaller. On average, the support through the RDP has been EUR 1.6 million 
(EU contribution) per year with the previous programming period showing a steady increase 
until 2006 (EUR 2.9 million) and a rather quick uptake of the programme in the ongoing 
programming period. Still, compared to the payments to agriculture through Pillar 1 with 
yearly amounts between EUR 13 million (EU contribution) in 2007 and as much as 
EUR 28 million in 2008 in the period between 2004 and 2008, the support through RDP 
seems negligible.  
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Figure 24:  Annual amount of Pillar 2 in Madeira 
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Source:  OPs for RDP (2000-2006 and 2007-2013) Madeira and DG for Agriculture and Regional Development 

(2010): Study on Employment, Growth and Innovation in Rural Areas (SEGIRA); Brussels 

In terms of actions supported through the EAFRD, the payments for compensating farming in 
mountain areas are by far the largest within the programme. Some emphasis has been put 
on agri-environmental payments as well. 

4.4.3.1. Impact on terrestrial ecosystems and agriculture  

The Madeira Laurel forests are the ecosystems of the archipelago most vulnerable to climate 
change, and particularly to a change in the intensity of the north-trade winds. 

Some of the island’s plant species, which until now posed no threat, are able to take 
advantage of the changes in the climate which provide optimal conditions for their 
development. They are beginning to spread rapidly and their expansion is gaining ground on 
the indigenous forest. 

A change in the migratory habits of some of the archipelago’s birds has also been observed 
recently. For example, a small number of Pallid swifts (Apus pallidus) now spend the entire 
year in Madeira and no longer migrate towards Africa in the autumn. Others leave for their 
winter destinations later or return earlier. 

The ERDF barely supports this aspect in the Madeira ongoing programme. 

4.4.3.2. Impact on coastal and marine ecosystem and fisheries  

In recent years, the occurrence and/or increase in frequency of several warm-water species 
around Madeira may also be due to progressive warming of the water due to climate 
change115. Continued warming may lead to the appearance and establishment of additional 
tropical fish species at Madeira116. In addition, the deep water corals of the archipelago are 
threatened by the acidification of the oceans. 

                                          
115  Wirtz et al., 2008. 
116  Wirtz et al., 2008. 
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Regional Policy does not support coastal and marine ecosystems explicitly, and the EFF has 
no measures available addressing climate change issues. 

4.4.3.3. Impact on health and tourism  

In 2004, the mosquito Aedes aegypti was reported in Madeira for the first time. This 
mosquito, locally known as ‘St. Luzia mosquito’ (the place where it was first detected), is the 
vector species of dengue fever and yellow fever.  

Resources were allocated to eradicate the species as well as to mitigate the spreading of its 
population. However, despite all the efforts, the mosquito has found favourable climate 
conditions to establish and proliferate and has become a major problem for the affected 
human population.  

It causes acute skin reactions and has been responsible for a few hundred people needing 
medical attention and the intervention of local public health authorities.  A toll-free line was 
created to assist people with questions given the magnitude of the problem. The mosquito’s 
population is not yet infected with viruses, but since Madeira is a tourist destination and has 
high immigration rates from South American countries as well as from South Africa, the 
chances that diseases such as dengue or yellow fever might be introduced to the region are 
significant. The arrival of the vector species of these tropical diseases together with the 
increasingly favorable climate conditions might require adaptation of public health policies117. 

The Regional Policy in Madeira does address tourism in several ways, but almost entirely to 
support infrastructure and increase tourism activities (thus increasing climate change 
emissions considerably). The main measures addressing climate change and contributing to 
climate change adaptation in relation to tourism are improvements of water and waste 
treatment. 

In terms of public health, only about 2% of the ERDF budget is dedicated to health 
infrastructure and public services (such as e-health initiatives). 

4.4.3.4. Necessity, possibility and practice of adaptation  

As mentioned above, the bulk of Regional Policy interventions in Madeira are launched in 
climate change adaptation: Water procurement as well as water treatment, waste 
management, and also the improvement of port infrastructure. 

                                          
117  Santos and Aguiar, 2006. 
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Box 8: Success Story: The Cohesion Fund, a lever for the sustainable development 
of the Outermost regions 

SUCCESS STORY 
The Cohesion Fund, a lever for the sustainable development 

of the Outermost regions 

To promote their sustainable development, the outermost island regions of the EU, including 
the Autonomous Region of Madeira (ARM), are highly dependent upon their accessibility. 
Aware of this fact, the EU provides a financial contribution for the construction and 
modernisation of their infrastructures. In this respect, the Cohesion Fund plays a particularly 
high profile role, as illustrated recently by the extension of the international airport in 
Madeira. 

For an outlying island such as Madeira, the port infrastructures are of major importance as a 
platform for regular goods traffic, and as a vector for the development of the tourist sector. 
The region’s general development over recent decades has resulted in a growth in shipping, 
both goods and passengers, which has resulted in congested port operations, conflicts 
between various types of traffic, and a fall in the quality and competitiveness of services in 
general. The regional authorities decided to define a solution, as part of an integrated 
development plan for the port infrastructures in Madeira with a long term perspective. The 
idea is to transform the port at Caniçal into a commercial port for Madeira large enough to 
absorb current and future traffic. At the same time, the port at Funchal is to be freed up so 
that it can concentrate on tourist activities. The accomplishment of the port projects will 
enable Madeira to optimise and further integrate its transport logistics chain and thus achieve 
one of the EU’s fundamental objectives: to strengthen its economic, social and territorial 
cohesion for the benefit of its citizens. 

The Madeira port is an example of a climate change mitigation strategy which will enhance 
efficiency at local ports, thus reducing GHG emissions caused by port congestion. Improved 
and localized tourist access helps improve the region’s economic sustainability, and facilitates 
the more efficient development of public modes of transport to and from the port. 

Programme: Cohesion Fund 

Total Cost: EUR 73.5 million 

EU contribution: EUR 42.6 million 

4.4.3.5. Mitigation possibilities and practice (energy autarchy)  

As mentioned above, the contribution to mitigation of climate change through Regional Policy 
support is limited in Madeira. Still, there are some measures within the ERDF supporting 
renewable energy as well as sustainable transport systems. 
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Box 9:  Success Story: Eco-friendly transport wins hearts and minds in Madeira 

SUCCESS STORY 
Eco-friendly transport wins hearts and minds in Madeira 

Residents and visitors in Funchal, Madeira have exacting standards on all fronts, from high-
quality accommodation to a tantalising range of shops, restaurants, and bars at competitive 
prices, all in preferably unspoilt natural surroundings. The need to combine a high-quality 
environment with modern and fashionable commercial facilities makes Madeira the perfect 
location for eco-friendly public transport. Now everyone can enjoy an upgrade in city centre 

transport, where the latest eco-technology in buses is improving air quality and congestion 
levels, with a comfortable, quiet and easy to use service. 

The city authorities of Funchal are following a long term transport strategy dating back to the 
1980s, but updated more recently to include the greenest technology. Businesses and 
tourism on the island gain in equal measure; the city is accessible to all and tourist publicity 
is increasingly using the buses to present an appealing image of the island. They offer easy 
access for the disabled, through low level boarding and an area for wheelchairs. The buses 
relieve traffic congestion and everyone welcomes their contribution to cleaner air around the 
city centre. Even after accounting for power generation, Funchal’s electric buses lead the way 
in low carbon transport. Their success rests on the performance of so-called ‘zebra’ batteries 
that allow a whole day’s use in between charging. Funchal is the second European city after 
Lucca in Italy to include this technology in its public transport network. While some eco-
friendly technologies come with compromises in terms of practical usefulness, Funchal’s four 
electric buses offer good performance by any standards. They can travel up to 33km/hr, 
which is easily sufficient for city centre journeys, and carry 22 passengers. All in all, a great 
example of green city living in the twenty-first century. 

Eco-friendly transport in Madeira exemplifies a climate change mitigating program. By 
improving access to public transportation, GHG emission from car use is reduced, investing in 
battery powered buses further amplifies these benefits further contributing to climate change 
mitigation.  

EU contribution (ERDF): EUR 459,000 
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The following table provides an overview of the climate change relevant measures in Madeira in the programming period 2007-2013. 
For a more detailed description of policy measures see annex 2. 

 

 Ecosystems/biodiversity Tourism/health Energy/transport Water/waste 

Climate 
change 
adaptation 

ERDF: Only about 3% of ERDF 
budget is foreseen for nature 
protection measures 

EAFRD: provides mainly support for 
compensation of farming in less 
favoured areas and only to a small 
extent for the conservation of the 
rural heritage 

ERDF: support infrastructure and 
increase tourism activities (thus 
increasing climate change 
emissions considerably). The 
main measures addressing 
climate change and contributing 
to climate change adaptation in 
relation with tourism are 
improvements of water and 
waste treatment. 

 ERDF: Water procurement as 
well as water treatment, waste 
management, but also the 
improvement of port 
infrastructure 

EAFRD: offers also some minor 
measures in order to improve 
infrastructure and/or improve 
the adaptive capacity of 
agricultural production against 
climate change 

Climate 
change 
mitigation 

  ERDF: supporting renewable 
energy as well as sustainable 
transport systems 

EAFRD: the support is low in 
volume and spreads across the 
fields of capacity building (training 
and advisory services), agri-
environmental measures, 
afforestation and diversification of 
agricultural activities (renewable 
energy) 
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4.5. Amazon 

Climate Change in the Amazon 

According to IPCC projections, between now and the end of the century, average annual 
temperatures in French Guiana could increase by 3.3°C [2.6 to 3.7], with the most marked 
increase of 3.5°C [+2.7 to +3.9] taking place in June-July-August. French Guiana warms 
faster than the Caribbean because continents warm faster than the oceans, on account of 
their reduced thermal inertia.  

Levels of precipitation are also likely to undergo a change, with an increase in rainfall of 4% 
[+0 to +1] during the months of December-January-February and a reduction of 3% [-10 to 
+2] in June-July-August, during the dryer months118.  

4.5.1. French Guiana 

Socio-economic situation (agriculture, fisheries, tourism, other major economic 
sectors), demography 

 

Population 230,000 inhabitants (2005) 

Area 86,504 km² 

Population density 2,7 inhabitants/km² 

GDP/inhabitant EUR 11,935 (2006) 

Unemployment rate 24.5% (2004) 

Economic activities Aerospace industry, State subsidies 

French Guiana is a French overseas territory to the north of Brazil. It is the only European 
territory in South America and the only outermost region of the EU on the continent. Its area 
of 86,504 km² is the equivalent of the area of Portugal. French Guiana has an equatorial 
climate, with average temperatures of 27°C and 70 to 90% humidity. The 230,000-strong 
population of French Guiana is highly multi-cultural and includes: Creoles, Amerindians, 
Maroons, Metropolitans, Hmongs, Chinese, Lebanese, etc. Population density is low with 2 
inhabitants per km², while the demographic growth rate of 3.8% is very high. French 
Guiana’s economy is largely dependent on subsidies from Metropolitan France and the 
aerospace industry. At 24.5%, the rate of unemployment is one of the highest in overseas 
Europe. 
 

   
Source: http://europa.eu/abc/maps/regions/france/mer_de.htm 

In French Guiana in particular, ecosystem modelling based on climate projections indicates 
that a drop in levels of precipitation could bring about a potential decline in the primary 
                                          
118  IPCC, 2007. 
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productivity of the tropical forest119. High resolution satellite images point to significantly 
higher levels of rainfall above deforested zones and a change in the patterns of precipitation 
for the region as a whole."120 

The main threats to the French Guiana ecosystems include fragmentation by roads, illegal 
gold panning and poaching. Road development remains limited in the department when 
compared with other forests of South America. Forest exploitation is therefore restricted by 
lack of access. The poaching of protected species like the Collared peccary (Pecari tajacu), 
species of Red Spider monkey (Ateles sp.) or the Jaguar (Panthera onca), has been facilitated 
by the opening up of the roads. Artisanal and industrial gold panning also lead to the local 
destruction of forest habitats, as well as to significant pollution of the rivers and the water 
table by mercury (used for extracting gold) and waste mud. Gold panning, especially illegal 
gold panning, affects all the large rivers and French Guiana, even those within the National 
Park. 

The Regional Policy in place – medium term trends 

Within the 2000-2006 period about a third of the EUR 233 million granted in the 
programming period was addressing climate change. For the ongoing period (2007-2013) 
the attribution of funds addressing climate change is defined more clearly, as the breakdown 
of measures has become more detailed. As can be seen in Figure 25, less than a quarter of 
the EUR 305 million ERDF budget was used for climate change remediation, the largest 
share of which is allocated for ports and water management, which can be considered climate 
change adaptation measures. As in the case of the Azores and Madeira, French Guiana shows 
a rather limited Regional Policy support with respect to climate change mitigation. 

Compared to ERDF funding, the support by the second pillar of the CAP addressing climate 
change is even smaller in French Guiana. On average, the support through the RDP has been 
some EUR 283,000 (EU contribution) per year with the previous programming period 
showing a steady increase until 2006 (EUR 406,000), and a rather quick uptake of the 
programme in the ongoing programming period (showing a steep rise in funding up to more 
than EUR 1 million in 2009. As French Guiana is not really a region with intensive agricultural 
production the Pillar 1 support from the CAP is much lower than in the other Outermost 
regions with an average funding of EUR 4.9 million per year (EU contribution) between 2004 
and 2009. 

                                          
119  Cox, 2004. 
120  Chagnon, 2004. 

 101 



Policy Department B: Structural and Cohesion Policies 
 

Figure 25: 2007-2013 ERDF Budget for climate effective measures in Guiana 
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Figure 26:  Annual amount of Pillar 2 in Guiana 
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Source:  OPs for RDP (2000-2006 and 2007-2013) Guiana and DG for Agriculture and Regional Development 

(2010): Study on Employment, Growth and Innovation in Rural Areas (SEGIRA); Brussels 

4.5.1.1. Impact on terrestrial ecosystems and agriculture  

Higher temperatures and a drop in precipitation during the dry season will in all likelihood 
lead to longer and more severe droughts in the Amazon region, giving rise to a drying out of 
the tropical forests. Such conditions will considerably increase the risk of forest fires121. Some 

                                          
121  Nepstad et al., 2004. 
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studies already show that the number of fires has increased significantly in the region on 
account of a change in climate conditions122. Furthermore, ecosystem modelling using 
climate projections has pointed to a potential decline in the productivity of the tropical forest, 
that is to say, in the amount of carbon sequestered, as a result of a reduction in precipitation. 
This decline could have major repercussions on the global carbon cycle123. In fact, climate 
change could modify the current status of the Amazon.  

The Amazon forest is home to highly specialized plant and animal species, at times with a 
very limited geographical distribution. A recent scientific study analysed the spatial 
distribution of 69 species of angiosperm plants in relation to IPCC climate predictions 
between now and the end of the century. A map of the potential distribution of these species 
was drawn up taking into account the temperature and rainfall conditions necessary for their 
germination, their growth and their survival. The results showed that 43% of the species 
studied would become non-viable between now and 2095 on account of a radical change in 
their spatial distribution caused by temperature and rainfall variations. Under the predicted 
climate change variations, these species would have no more areas to which to migrate, or 
their new spatial distribution would be too removed from their current habitats to enable 
migration. Plants with a limited spatial distribution and short generations are likely to be the 
most impacted124. This study clearly illustrates that the complex ecosystems of the tropical 
forest, and that the highly adapted species will not always be able to acclimatize themselves 
to changes, even very minor ones, in climate conditions.125  

According to Brazilian researchers, between now and 2100 the Amazon could become a 
savannah. During the course of 2005, the surface temperatures of the tropical North Atlantic 
were particularly high; this led to the formation of a depression above this zone. This 
depression modified the wind regime above the entire Amazon region and significantly 
reduced the amount of rainfall, leading to the most serious drought ever observed in the 
region. Rivers dried up, thousands of km² of fires burned, releasing 100 million tonnes of CO2 

into the atmosphere.126 A sustained increase in Atlantic Ocean temperatures, such as those 
observed in 2005, could profoundly affect the Amazon forest. A study undertaken in Brazil 
analysed the effects of climate change on the Amazon forest using IPCC predictions. The 
results are alarming. Under the worst case scenario put forward by the IPCC, an increase in 
temperatures of between 5 and 8 degrees accompanied by a 15% drop in precipitation could 
transform the Amazon landscape into a savannah.127 The consequences would be 
considerable, not just for the biodiversity of this region, but also for the global carbon cycle. 

A change in climate conditions in the region will certainly affect agriculture. A drop in 
precipitation during the critical months could reduce harvests and facilitate the spread of 
pests. Under these conditions greater surface areas will be needed to feed the population, 
which will speed up the process of deforestation.128 Several studies indicate that the intense 
droughts that will affect these ecosystems run the risk of increasing their vulnerability to 
forest fires.129 Research has indicated that in French Guiana a shortening of the sugarcane 
growing season would result in an acceleration of maturation and reduce yields by 29.8 % 
under 2xCO2 conditions, in St. Kitts and Nevis climatic conditions would be too dry for rain-

                                          
122  Cochrane, 2003. 
123  Cox et al., 2004. 
124  Miles, 2004. 
125  Woodward, 2004. 
126  Marengo, 2008. 
127  Marengo, 2006. 
128  WWF, 2007. 
129  Nepstad, 2004. 
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fed agriculture making it economically unviable, and there would be a 20 % decrease in 
productivity in St. Vincent and the Grenadines.130 

Despite these scenarios, the ERDF only gave very limited support of nature preservation 
and/or protection of natural assets in favor of the adaptive capacity of the eco-systems 
against climate change. 

4.5.1.2. Impact on coastal and marine ecosystem and fisheries  

In French Guiana about 45% of the coastline is currently subject to erosion according to the 
study “Outermost regions” by the Policy Research Corporation. However, there are very few 
Regional Policy initiatives supporting any measure to counteract this development. 

4.5.1.3. Impact on tourism and health  

It has already been shown that extreme climatic conditions, which sometimes lead to floods, 
can engender important epidemics of insect-borne diseases like malaria and dengue fever, as 
well as other infectious diseases like cholera or meningitis.131 The incidence of dengue fever 
has increased in French Guiana since the 1960s.132 

The ERDF programme of French Guiana shows some initiatives in “developing potentials of 
high added value and innovation”: In order to cope with (re)emerging tropical diseases (e.g. 
dengue, malaria, arboviruses) it is essential to enhance a knowledge based economy and 
foster research in fields of biotechnology. Measurements include health surveillance, research 
on locating and tracking outbreaks of tropical illnesses as well as the creation of laboratories 
and clinics dealing with virology, immunology and epidemiology.  

As French Guiana is not really a highly developed tourist destination, the support of these 
activities is low – thus the measures addressing climate change under this heading are 
insignificant as well. 

Box 10: Success Stories: To the water and the wild and Reserve of Turtles 

SUCCESS STORIES 
To the water and the wild  

The Kaw-Roura Nature Reserve covers an area of 94,700 hectares, and its ecological 
significance derives from its diverse range of ecosystems and the large biodiversity that they 
support. The reserve’s ecosystems include coastal and estuarine mangroves, subcoastal 
marches (the marsh of Kaw), and mountain forests. The biggest settlements are Roura and 
Kaw which both are located just outside the nature reserve. Tourism, fishing and hunting are 
important sources of income and food for the local population and these are allowed in 
certain parts of the reserve. Local residents have developed tourist activities, such as trips in 
dugout canoes, and also provide guest accommodation and catering. Thanks to EU support, 
the reserve now has a new administrative and visitors centre, which has improved the 
facilities available to visitors and scientists. It has also enabled the development of a more 
ambitious policy for environmental education and reinforced the touristic and cultural 
attractiveness of the reserve. The reserve currently employs four guards and a manager. 

The Kaw-Roua Nature reserve is an example of a successful combination of both climate 
change adaptation and mitigation strategies. By preserving natural habitats some of the 
damaging effects of climate change can be minimized, while education programs encourage 
                                          
130  UNFCC 2005. 
131  ONERC 2006. 
132  Gagnon, 2001. 
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the sustained uptake of more ecologically sustainable practices. 

 Total Cost: EUR 228,675 

 EU contribution: EUR 152,450  

Turtles: look, don’t disturb 

In the far western corner of French Guiana, between the mouths of the Maroni and Organabo 
rivers, Amana is an extraordinary and probably unique spot. To preserve it and publicise it, 
the departmental authorities have made it into a nature reserve.  

The beaches of the Amana reserve are home to half the world's Leatherback turtles. In 1997, 
at the height of the laying season 400 leatherbacks came to lay their eggs on three km of 
beach. The area, the mangroves and lagoons cover around 17,000 ha, has been turned into a 
reserve in 1996. In the following year, the ERDF contributed to the project. Under the 
Community's Envireg and Regis Initiatives, the EU had provided assistance in protecting the 
area through part-financing for a refuse and waste-water management scheme and the 
installation of parking areas and catering facilities. The reserve has created both direct and 
indirect employment though the promoters do not wish to attract mass tourism. The 
reserve's very existence is important for several reasons: The Amerindian inhabitants live to 
some extent from hunting and fishing within the reserve. Parts of the reserve are open to 
monitored green tourism. Local organizations and the World Wildlife Fund (WWF) are carrying 
out scientific research and measures to protect five species of marine turtles living in the 
reserve. This campaign also comprises public-awareness measures; these will be continued 
and stepped up as a result of the nature reserve's creation. This success story taken from 
French Guiana is an example of a program whose central focus is on climate change 
adaptation. By preserving natural habitats, future generations will be able to experience and 
learn from the local facility.  

 Total Cost: EUR 0.5 million 

 EU contribution: EUR 76,000 
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The following table provides an overview of the climate change relevant measures of French Guiana in the programming period 
2007-2013. For a more detailed description of policy measures see annex 2. 

 Ecosystems/biodiversity Tourism/health Energy/transport Water/waste 

Climate 
change 
adaptation 

ERDF: the Regional park of Guiana 
(PNRG) and the Amazons Park of 
Guiana (PAG) have been created in 
order to protect the environment 
but to encourage the development 
of local economic activities as well 

EAFRD: Payments to farmers in 
mountain areas that are intended 
to compensate for natural 
handicaps 
support for infrastructure 
improvements and eco-system 
restoration and preservation 

ERDF: initiatives in “developing 
potentials of high added value and 
innovation (enhance a knowledge 
based economy and foster research 
in fields of biotechnology) 

 ERDF: provision of potable 
water 

 

Climate 
change 
mitigation 

  ERDF: technologies aiming at 
reducing the impact of corrosion 
and degradation of materials 
caused by humidity, heat, sun and 
sea air 
support in the field of knowledge 
building and innovation for the 
improvement of energy 
infrastructure (renewable energy) 

EAFRD supports capacity building 
and sustainable practices in 
agriculture and forestry as well as 
support for renewable energy 
production 
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5. SYNTHESIS AND RECOMMENDATIONS 

KEY FINDINGS 

Climate change is expected to affect the Outermost regions in various ways; what they all 
have in common are effects on biodiversity, agriculture, tourism, and health. 

In order to cope with the ramifications of climate change, Regional Policy pursues two 
strategies: adaptation and mitigation measures. On the one hand, adaptation measures in 
almost all Outermost regions include (waste) water management, installing technical 
infrastructure that withholds extreme weather events, protecting natural heritage and 
investing in social and health infrastructure. Mitigation measures on the other hand aim at 
increasing the renewable energy production while at the same time reducing the energy 
consumption by changing the modal split, installing energy efficiency measures and 
investing in sensitisation. 

This study shows that the focus of interventions through EU Regional Policy lies on the 
more defensive strategy, i.e. measures for adaptation to climate change. 

This study concludes that especially considering the priority of climate change in the EU 
2020 strategy, the Cohesion Policy investments in this area are fairly limited in the 
Outermost regions and could be increased in the future. 

This study provides an analysis of the effects of climate change in the Outermost regions of 
the EU and presents measures addressing these effects in the framework of EU Regional 
Policy. Interventions have been identified in the following areas: 

• Biodiversity and agriculture 

• Tourism and health 

• Climate change adaptation 

• Climate change mitigation 

The major threats for Outermost regions caused by climate change are the change of climatic 
conditions (temperature, precipitation), SLR and sea temperature changes, and extreme 
weather conditions (cyclones). Moreover, tipping effects of conditions causing weather 
patterns may arise (changes of winds and maritime streams). 

These changes will affect the Outermost regions in various ways and all of them are expected 
to experience these phenomena: 

Biodiversity is endangered in all Outermost regions due to climate change. This is especially 
problematic as almost all of them are islands with highly sensitive and unique compositions of 
flora and fauna. Human activities and competition for land are a multiplying factor, which 
already puts biodiversity under pressure, but the stress through climate change will cause a 
dramatic reduction of species in these regions. This threat of biodiversity loss is extended to 
the flora and fauna of the sea. Coral bleaching and the increased tourism and fishing are also 
putting many maritime species at risk. 

Agriculture will be affected by climate change through the lack of water and the conflicts of 
land use. However, also the composition of crops and the loss of specific arable species may 
be the consequence. 

Very significant effects will be observed with respect to tourism and health. Extreme 
weather events as well as temperature rises will reduce the attractiveness of some of the 
Outermost regions as holiday destinations, which will reduce the income of these regions 
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considerably. Together with the loss in biodiversity these climatic changes will put the 
tourism sector in some of the regions at risk (especially the Canaries, Madeira). In addition, 
tourism will be affected by the increasing problem of water provision in some of the regions. 

In terms of health in almost all of the regions, the risk of increased vector-borne diseases will 
become pertinent. 

The remedy – adaptation 

In terms of adaption, the Regional Policy measures in almost all of the Outermost regions 
include: 

• Water management – in the sense of water treatment and provision of drinking 
water; 

• Waste management – although in many cases this comprised waste incineration, 
which might increase climate change; 

• Adoption of infrastructure to withhold extreme weather events – especially with 
respect to port infrastructure; 

• Preservation and protection of natural heritage and nature protection – setting up of 
nature protection areas, conducts for using natural resources; 

• Investments into social infrastructure – health infrastructure to remedy negative 
health effects of climate change. 

The remedy – mitigation 

In terms of mitigation, the Regional Policy measures in almost all of the Outermost regions 
include: 

• Renewable energy production – the setting up of renewable energy infrastructure; 

• Energy efficiency measures – investments in new technologies saving energy; 

• Transport – support of changes in the modal split for transport with more emphasis 
on public transport; 

• Education and training – the training of adults to become more sensitive to climate 
change issues and adopt technologies to prevent climate change (especially in 
agriculture). 

Considering the distribution of financial resources under Regional Policy, measures for climate 
change adaptation were supported far more than mitigation measures. This means that the 
Outermost regions and/or governments rather choose a defensive strategy towards climate 
change which is not astonishing, as any drastic, offensive approach vis-à-vis climate change 
would immediately put important economic sectors of these regions at risk. The most 
effective remedy against climate change would be for instance to stop all tourism activities 
with their enormous ecological footprint and GHG emissions. However, this would mean 
cutting the lifeline of many of these regions, and cannot be considered as practicable. 

Even though, in terms of EU funds spent, mitigation measures were less important than 
adaptation measures, in terms of effectiveness they tend to be superior, as they provide a 
pro-active approach and empower the people to actively do something against climate 
change. 

It can be concluded that there are some encouraging initiatives from Regional Policy 
addressing climate change. Especially in the field of renewable energy and nature protection 
(including sustainable tourism), we detected good examples with EU money well spent.  
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However, the overall proportion of the investments to tackle climate change in relation to the 
total spending under EU Cohesion policy is fairly small. This is even more true considering the 
high amounts of funding granted for activities enhancing the negative effects of climate 
change, e.g. supporting motorized individual traffic or supporting unsustainable modes of 
production, increasing tourism and exploiting natural resources of these regions rather than 
preserving them for future generations; these investments exceed by far those provided to 
mend climate change.  

Following the spirit of the EU 2020 strategy of inclusive and sustainable growth, it could be 
recommended to policy makers to increase interventions aiming at adaptation and especially 
mitigation of climate change in the Outermost regions. Furthermore, each of the projects 
financed by EU Structural and Cohesion funds should include a climate change test, balancing 
the net effects of the project vis-à-vis climate change. 

The more powerful role which the Lisbon Treaty gives the European Parliament might be a 
good vantage point for the Members of the European Parliament - and particularly for the 
Members of the Committee on Regional Development - to support and encourage Member 
States and Outermost regions alike to rethink the Regional Policy priorities and foster 
sustainable endogenous development in these regions. 
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ANNEX 

A1 SOCIO-ECONOMIC CONDITIONS OF THE OUTERMOST 
REGIONS 

Guadeloupe 

The GDP at current market prices for Guadeloupe was steadily growing between 1998 and 
2008. Still, it was approximately 22% below the average of the EU 27.  

Figure A1 1: GDP at current market prices 
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Source: Eurostat 

Between 2002 and 2007 the rate of sectoral employment has shown significant fluctuations. 
While the decline in tourism was more moderate, the construction business as well as the 
manufacturing sector faced a roller coaster ride in employment rates. After a peak in 2006 
the rate of employees slumped again in 2007. For the hotels and restaurants sector the rate 
is growing again since 2006. 

Figure A1 2: Development of sectoral employment on Guadeloupe 
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As the employment rate is fairly volatile, Guadeloupe is facing the problem of high 
unemployment, which is especially affecting young people. In 2009 only 40% of the 
adolescents were successful in finding an adequate job, while the situation was even worse 
for young women. Although the general unemployment rate was not that high, it has 
remained quite stable at about a quarter of the working population between 2001 and 2009. 
The trend of shrinking manufacturing and construction since 2007 has been accelerated due 
to the economic crisis and lead to a sharp increase in unemployment in 2009. 

Figure A1 3: Unemployment rate of Guadeloupe 
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Source: Eurostat 

Martinique 

From 1998 to 2008 the GDP at current market prices was constantly rising although it was 
still below the European average. During this time the gap between the GDP in Martinique 
and the GDP in the EU 27 was more or less constantly about 25%.  
 

Figure A1 4: GDP at current market prices 
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The development of the employment rate was very unbalanced between 2002 and 2007. 
Especially tourism experienced a series of ups and downs. The employment rates peaked in 
all sectors (manufacturing, construction, hotels and restaurants) in 2006 but decreased again 
in 2007. 
 
Figure A1 5: Development of sectoral employment on Martinique 
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Although on the one hand the general unemployment rate has fallen between 2001 and 2009 
from 24% to 21.8%, on the other hand the rate of youth unemployment has been increasing 
by 7% in the same period of time. In 2009 almost 60% of Martinique’s young population was 
affected by unemployment. 
 

Figure A1 6: Unemployment rate of Martinique 
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The number of inhabitants rose moderately between 2000 and 2009 from 384,000 to almost 
399,000 inhabitants. In 2005 the growth rate was 13 births per 1000 inhabitants.133 The 
amount of inhabitants under the age of 25 has decreased while the number of inhabitants 
aged over 65 years has increased, which implies the Martinican society was ageing.  

Réunion 

The GDP at current market prices has risen from EUR 11,400 in 1998 to EUR 17,900 in 2008 
which implies an increase of almost 60%. Nevertheless, the growth was less dynamic 
compared to the EU 27 and amounted only to 70% of the average of the other EU states in 
2008.  
 

Figure A1 7: GDP at current market prices 
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Sectoral employment has changed significantly during the observation period between 2002 
and 2007. After a rise until 2004, except for the hotels and restaurants sector, the rates 
plummeted in all sectors in 2005. From then on Eurostat reported a sharp increase although 
the manufacturing sector developed more stable than the construction as well as tourism, 
where the employment rates decreased again.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                          
133 Programme de développement rural régional 2009. 
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Figure A1 8: Development of sectoral employment on Réunion 
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Source: Eurostat 

Although there has been some success between 2003 and 2007 by temporal decrease in 
unemployment, the unemployment rate has risen again and remained at a fairly high level of 
27% in 2009. The situation was even worse for young people as half of them were affected 
by youth unemployment in 2009. 
 
Figure A1 9: Unemployment rate of Réunion 
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Source: Eurostat 

The number of inhabitants increased from 716,000 in 2000 to 821,000 in 2009 which means 
a growth by 15%. This growth poses great challenges on regional authorities in order to 
provide adequate infrastructure, public services and jobs as well as to deal with the 
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advancing urbanization.134 The share of inhabitants younger than 25 years has remained 
quite stable while the one of people aged above 65 increased by 43%.  

Canaries 

The GDP at current market prices has grown from EUR 12,900 to EUR 20,800 - which is 
equivalent to a increase by 62%, between 1998 and 2008 -, but it remained about 20% 
below the average of the EU 27 in 2008.  
 

Figure A1 10: GDP at current market prices 
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Especially the construction sector has experienced a lot of ups and downs between 2001 and 
2007. After it touched bottom in 2006, the employment rates have risen again. The 
development of the manufacturing sector wasn’t that rough, but since 2006 the number of 
employees has decreased again. In tourism the employment rate has remained quite stable 
at a level of 4% but has peaked off since 2005.  
 
Figure A1 11: Development of sectoral employment on the Canaries 
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134 RDP Réunion, 2010c, p. 1. 
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While the unemployment rate has remained at a stable level between 1999 and 2007 it has 
soared since then. Youth unemployment was very high in 2009 with about 48% which means 
that it was 1.5 times higher than in 1999.  

Figure A1 12: Unemployment rate of the Canaries 
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Source: Eurostat 

Population has grown by 9% between 2005 and 2009 when more than 2 million people were 
living on the Canaries. Meanwhile, the society as a whole was ageing due to the fact that the 
number of people older than 65 has increased by 14%. The share of inhabitants below the 
age of 25 has remained quite stable and accounted for 27% in 2009.  

Azores 

The GDP at current market prices has increased from EUR 8,800 in 1998 to EUR 15,200 in 
2008. Even though this implies a growth rate by more than 70% within 10 years, it has still 
remained far below the average of the EU 27.  

Figure A1 13: GDP at current market prices 
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Except from manufacturing, which has performed quite stable, the development of 
employment rates in the economic sectors was very volatile. In particular, the construction 
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sector plummeted in 2002 after a peak in 2001 and rose again sharply in 2003. The 
development of hotels and restaurants was quite similar, though less extreme.  

Figure A1 14: Development of sectoral employment on the Azores 
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Source: Eurostat 

Although the unemployment rate hasn’t been as high between 1999 and 2009 as in the other 
Outermost regions of the EU, the development trend is obvious: the number of unemployed 
was rising significantly. In 2009 6.7% of the total working population and 15.9% of the 
adolescents were unemployed.  
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Figure A1 15: Unemployment rate of the Azores 
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Source: Eurostat 

The population has remained at a stable level between 2000 and 2005. In 2005 there were 
about 240,000 living on the Azores. Both, the share of the young population and of 
inhabitants older than 65, years were decreasing. 93% of the population is living in rural 
areas which cover 99.6% of the total territory. 

Madeira 

The GDP at current market prices has risen sharply between 1998 and 2008. It has doubled 
from EUR 10,300 to EUR 21,400. While it accounted only for 60% in 1998 of the EU 27 
average, it has increased to 85% in 2008. 

Figure A1 16: GDP at current market prices 
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Source: Eurostat 

The economic sectors have differed significantly in their performance between 2000 and 
2004. The manufacturing industry has recorded a slump whereas the construction sector 
rocketed in 2002 but has decreased again in the following years. For tourism, comprising of 
hotels and restaurants, the development has been more moderate and for 2004 the 
employment rate reached a peak of almost 20%. 
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Figure A1 17: Development of sectoral employment on Madeira 
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Source: Eurostat 

The number of unemployed workers was volatile between 1999 and 2009 but has tended to 
rise during the observation period. The rate of youth unemployment was almost 20% in 2009 
and thus 2.5 times higher than the general rate.  

Figure A1 18: Unemployment rate of Madeira 
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Source: Eurostat 

The population of Madeira has remained fairly stable between 2000 and 2005. The numbers 
of inhabitants below 25 decreased while the one of inhabitants, who were older than 65, 
increased slightly by 3.7%. A third of the total population is living in rural areas which cover 
81.4% of the total territory. 

French Guiana 

In contrast to the other outmost regions of the EU, the GDP at current market prices has 
risen only moderately between 1998 and 2008. Thus the gap between the average of EU 27 
and Guiana was enlarging. Especially in 2000 the region faced a crises and the GDP 

 120 



Regional Policy and Climate Change in Outermost Regions 
 

plummeted. In 1998 the GDP of Guiana was 27% lower than the average of the EU 27 while 
in 2008 it was even 44% lower. Problematic for the regional economic development is the 
narrow market and the disequilibrium in supply and demand135. 

Figure A1 19: GDP at current market prices 
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Except for the construction sector, sectoral employment was very unstable between 2002 
and 2007. Particularly in construction, hotels and restaurants the employment rate has 
significantly fallen and risen again almost every year. Employment in construction industry 
has developed more stable since 2003 and the number of employees was increasing.  

Figure A1 20: Development of sectoral employment in Guiana 
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135 Programme de développement rural de la Guyane 2007-2013, 2008: 16 f. 
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As for the unemployment rates there has been a positive trend. Between 2001 and 2009 the 
numbers of unemployed has shrunken. Especially the situation of young unemployed people 
could be improved since the rate has decreased by 13.2%. Nevertheless, unemployment still 
remained a challenge in 2009 with a rate of about 20%.  

Figure A1 21: Unemployment rate of Guiana 
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Source: Eurostat 

Guiana was facing a sharp growth in inhabitants during the period 2000 to 2009. The 
population increased by more than 70% within nine years. Particularly the number of young 
people has soared, 51% of the population being younger than 25 years in 2009, while the 
amount of inhabitants aged above 65 years has just slightly grown. Considered over a longer 
period of time, the population doubled within 25 years due to both a high birth and migration 
rate. Therefore regional authorities have to deal with great challenges in providing sufficient 
social and technical infrastructure like education, public health, water supply and electricity, 
particularly in the costal region and alongside the great rivers, where the population is 
concentrated136. 
 
 
 

                                          
136 Programme de développement rural de la Guyane 2007-2013, 2008: 16f. 
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A2 MEASURES RESPONDING TO CLIMATE CHANGE 
EFFECTS UNDER CAP 

Guadeloupe 

Impact on terrestrial ecosystems and agriculture  

The policy initiatives in this area comprise some actions under the heading of “promotion of 
biodiversity and nature protection” – establishing a national park for nature protection. Still, 
there is no "Natura 2000" area established in Guadeloupe by now. 

The EAFRD offers some measures, which may be safeguarding biodiversity in the sense of 
climate change adaption137: 

 Measure 126 – restoring agricultural production potential damaged by natural 
disasters finances material and immaterial investments for the restoration of 
agricultural production potential (replanting of orchards, reconstruction of 
buildings)138.  

 Measure 211: Compensatory allowances for natural handicaps (ICHN) in the 
mountain area supports farms which are handicapped by the constraints of terrain. 
(RDP Guadeloupe, p158) 

 Measure 212: Compensatory allowances for natural handicaps (ICHN) other than 
mountain areas. 

 Measure 214 – agri-environment payments 

– Operation A: Protection of endangered breeds: This involves protection of 
threatened species in order to preserve the diversity of animal farm species as 
well as preserve plant resources threatened by extinction. Guadeloupe focuses on 
the “creole” bovine breed.139  

– Operation E: Integrated pest management; maintaining the banana crop: 
Integrated farming is applied for different purposes adapting thus to regional 
specificities and problems, for instance, integrated banana production in 
Guadeloupe aims to maintain the banana crop which suffers from a specific pest 
(the weevil from the “Curculionidae” family, known for destroying plants and 
grain); goals are to perpetuate the culture of bananas and at the same time limit 
the use of pesticides.140  

– Operation G: Agri-environment measures aim to encourage farmers to continue 
their livestock activities in areas sensitive to environmental risks by adopting 
environmentally friendly activities (e.g.: Planting and maintaining hedges, lines of 
trees; irrigation and drainage ditch and swales maintenance; establishment and 
maintenance of the grass cover under banana plantations; establishment of 
mulches derived from plants or biodegradable substances; opening of heavily 
overgrown parcels; annual application of the “green sugarcane harvesting” 

                                          
137  Measures and axes under CAP are defined in several regulations and amended regulations, e.g. in the  

Commission Regulation (EC) No 1974/2006 of 15 December 2006 laying down detailed rules for the application of 
Council Regulation (EC) No 1698/2005 on support for rural development by the European Agricultural Fund for 
Rural Development (EAFRD).  

 

138 ENRD 2010a, p. 10. 
 

139 ENRD, 2010a, p. 9.; RDP Guadeloupe, p.183. 
140 ENRD, 2010a, p.9.; RDP Guadeloupe, p. 201. 
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technique; improvement in the rate of organic matter by the addition of compost 
timber etc.)141  

 Measure 323: Conservation and enhancement of rural heritage supports the 
development of management plans for natural areas of high heritage value, 
restoration of degraded natural environments, rehabilitation of dry forests, 
reinforcement of rare or endangered species and the preservation and restoration of 
natural habitats of high value142. 

Impact on tourism and health  

The EAFRD offers one measure for the Promotion of tourism activities in natural environment. 
It seeks to support the development of new ecotourism activities and to help to achieve the 
associated infrastructure143. 

The rich biodiversity of Guadeloupe is regarded as a major tourist attraction and its 
preservation is inscribed in tourist facilities as the national park, national forest office and the 
preservation of literal zone. The investments in projects following the objective of promoting 
Guadeloupe as a tourist destination which meet the criteria of sustainable and diversified 
tourism shall be particularly enhanced144.  

Regarding ecotourism, the approach taken by the national park, to award a seal of quality for 
activities and accommodations that meet the criteria of integration and low power 
consumption will be continued and encouraged145. In this sense, ecotourism especially in 
Basse-Terre and the islands is fostered. For example through the label “bienvenue à la 
ferme” which is both a way to promote integrated tourism and to brand Guadeloupe as a 
destination for ecotourism. 

Necessity, possibility and practice of adaptation  

Water 

Within the EAFRD the activities funded comprise interventions in the preservation of the 
water cycle as well as purification of water through phyto-sanitary practices and forestry. 

 Measure 125-1, 2: Sustainable and balanced flow of irrigation water: Under this 
measure explicit reference is made to supporting investments for the improvement 
and development of irrigation infrastructures. Examples of supported actions include 
modernisation of transport and distribution systems, water storage systems, 
investments in individual or collective dams and water storage facilities for water 
storage during heavy rainfall periods as well as drainage equipment146.  

 Measure 216 – Assessing the state of contamination of soils and plants by phyto-
sanitary practices aims to optimise the use of land under phytosanitary constraints, 
to preserve or restore water and soil quality and to preserve biodiversity. Operation 
A seeks to assess the state of contamination of soils and plants by organochlorine. 
Operation B supports the use of land under phytosanitary constraints147.  

 Measure 227 – Non-productive investments – Afforestation protection: Supports 
the establishment of preventive measures in order to prevent natural risks, actions 
for fighting erosion and desertification from natural catastrophes, the creation and 

                                          
141 ENRD, 2010a, p. 9.; RDP Guadeloupe, 2009 p. 183. 
142 RDP Guadeloupe, p. 279. f. 
143 RDP Guadeloupe, p. 275. 
144 Préfecture de la Guadeloupe 2007: 63-64, 103. 
 

145 Préfecture de la Guadeloupe 2007: 63-64. 
146 ENRD, 2010a, p. 10. 
 

147 RDP Guadeloupe, p. 249 f. 
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recovery of open spaces in forests (clearings) and elimination of undesirable or 
intrusive plant species. Investments for providing information on the use of forests 
and other non-productive investments are also supported148.  

Mitigation possibilities and practice (Energy autarchy)  

Energy 

In order to raise the independence in matters of energy and to contribute to the international 
combat against climate change, Guadeloupe promotes the reduction of energy consumption 
the development of renewable energies, which will be accompanied by information and 
education campaigns149.  

According to EDF and PRERUE, there is a potential for the energy production from renewable 
resources, particularly wind energy, hydro energy and geothermic energy, of 468 GWh until 
2020. 

SER Installed 2006 
Power, production 

Foreseen 2010 
Power, production 

Foreseen 2020 
Power, production 

EOLIAN (high estimate) 
2.3% 21.2 MW 35 GWh 36 MW 64.8 

GWh 80 MW 144 
GWh 

Photovoltaic (high 
estimate) 0.3% 0.84 MW 929 GWh 30 MW 42 GWh 100 MW 140 

GWh 

Geothermal 5.1% 15 MW 78 GWh Bouilante 3: 10 à 30 MW vers 2013, 
interconnexion Dominique: 40 MW 2015 

Mini hydraulic 1.2 6.5 MW 17 GWh 11 MW 33 GWh 18 MW 54 
GWh 

Source: Préfecture de la Guadeloupe-Secrétariat général aux affaires régionales – Cellule europe 

Subsidies for renewable energies should be practically orientated and innovative, should 
match the local social context but also meet the goal of competitiveness. This applies e.g. to 
anti-cyclonic wind power stations, architectural integration of photovoltaic power plants, 
valorisation of biomass, processing the surplus of the annual molasses production to fuel (2.2 
– 3.5% of the total fuel consumption of Guadeloupe), exploration of geothermic deposits and 
the energy production from waste. The production of agro-fuels can be an option for land 
contaminated by pesticides150. One example for operationalisation is the project Synergîles. 
This program originated from an initiative of Guadeloupe. It created a competitiveness centre 
or cluster which is dedicated to the materials and energies of tropical islands, which are 
exposed to major natural risks, in order to create jobs in construction and generally in the 
field of renewable energies. Furthermore the education on development of innovative 
solutions as well as the management of energetic systems which are adapted to local 
requirements and applicable in the tropics is of main interest151.  

The aim is to diminish the annual growth in electricity consumption (in 2007 4.5% p.a.) to 
a maximum of 2.3% and 2% from 2010 to 2013 and prepare the next period to a maximum 
of 1% in 2020. Furthermore the reduction of the maximum power peak to 264 MW from 283 
MW in 2010 and 2013 and prepare for the next period to a maximum of 321 MW in 2020. 

The focus is on public transport as an efficient alternative to the personal car as well as on 
the provision of intermodal transport possibilities for the connection between the islands. In 

                                          
148 ENRD, 2010a, p. 12. 
149 Préfecture de la Guadeloupe 2007: 135. 
 

150 Préfecture de la Guadeloupe 2007: 81, 134. 
151 See also for the following, Préfecture de la Guadeloupe 2007: 80ff.  
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this sense, the optimization of the public transport net in the agglomerations of Basse-Terre 
and Pointoise (in combination with urban renewal programs) is of high importance and 
therefore part of the Regional Policy initiatives co-funded by the ERDF. 

The EAFRD fosters renewable energy in Guadeloupe within the measure “modernisation of 
agricultural holdings”. This measure includes investments for manure treatment and 
processing with a view to reduce ammoniac and GHG emissions, for instance coverage of pits 
and manure treatment equipment. It includes also investments in spreading equipment for 
better application of fertilisers and thus the achievement of fertilisation efficiency152. Regional 
goals of Guadeloupe are the modernisation of production units and the upgrading of facilities, 
the development of bio-energies to reduce global warming, to promote the use of healthy 
plant material as well as the development of breeds adapted to local conditions153.  

Another activity within the Rural development Programme is Measure 123 (1&2) – adding 
value to agricultural and forestry products: This objective encourages the creation of local 
networks and local supply chains for wood energy supply. Energy saving and renewable 
energy actions are also supported through for instance investments in buildings and 
equipment to facilitate energy savings and renewable energy production (e.g. equipment for 
bio-fuels), creation of local supply chains for wood energy supply154.  

The main measure through which RDPs seek to support efforts to reduce agricultural GHG is 
measure 214 – agri-environment payments155:  

 Operation B: Conversion to organic farming (involves the elimination of synthetic 
fertilisers, the exclusion of chemical products for the control of plagues and diseases 
and no cultivation of the same species in other parts of the farm that do not employ 
organic agriculture methods156)   

 Operation C: Maintenance of organic farming 

 Operation D: Apiculture: improvement of the potential of pollinators to protect 
biodiversity 

 Operation F: extensification of pastures management: involves reduced/no 
fertilisation, reduced use of phytosanitary products, help maintain/increase soil 
organic levels, protect the soil against erosion and contribute to effective 
management of grasslands whose role is fundamental for the ecosystem (in 
particular for biodiversity and water quality).157 

Moreover the Rural Development Funds support climate change mitigation through the 
following measures: 

 Measure 221: First afforestation of agricultural land: This measure supports 
climate change mitigation through the establishment of forests and their 
maintenance directly contributing to the uptake of CO2 emissions, as well as 
adaptation by countering runoff and erosion and water retention and preserving and 
restoring the water status.158 
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 Measure 222: Help with the first installation of agro-forestry systems shall provide 
additional resources for farmers and generate public interest as well as respect for 
natural resources (protection of landscapes, soils, water resources).159 

 Measure 321: Basic services for the economy and rural population: Construction 
and improvements in small infrastructures for energy supply. Use of biomass at 
collective level. Small scale infrastructure for autonomous energy production 
systems and/or experimentation with renewable energy.  

Waste 

In general, the treatment of waste poses great challenges to the authorities of Guadeloupe. 
ERDF resources will co-finance the reduction of waste, recycling, waste collection as well as 
the treatment and/or rehabilitation of landfills, contaminated and brown field land. 
Furthermore the valorisation of waste is a future topic. All this requires an environmental 
education of the inhabitants.160 

Martinique 

Impact on terrestrial ecosystems and agriculture (mountain forests)  

The ERDF provides only limited support with respect to addressing these issues. Only the 
actions “promotion of biodiversity and nature protection”, “protection and development of 
natural heritage” and “promotion of natural assets” support with a limited budget the combat 
against biodiversity loss. 

The EAFRD on the other hand addresses the issues of biodiversity quite prominently through 
the following measures: 

 Measure 126 – restoring agricultural production potential damaged by natural 
disasters – finances material and immaterial investments for the restoration of 
agricultural production potential (replanting of orchards, reconstruction of 
buildings)161.  

 Measure 211 and 212: Compensatory allowances for natural handicaps162 – these 
payments may only be regarded as partly relevant for addressing climate change – 
they only preserve agricultural activities in less favoured areas, which does not 
necessarily mean that farming practices are adopted which may help climate change 
mitigation or adoption (e.g. organic farming, renewable energy production). 

 Measure 125-C: Improvement and renovation of forest roads to promote the 
mobilization of the forest resource.163 

 Measure 214: agri-environment payments164  

 Operation C: Protection of endangered breeds, which concerns protected bovine and 
caprine species. 

 Operation E: Agri-environment measures for pasture management 

 Operation F: Preservation of endangered traditional plant resources 
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 Measure 216 – Non-productive investments. Operation A seeks to assess the state 
of contamination of soils and plants by organochlorine. Operation B supports the use 
of land under phytosanitary constraints.165 

 Measure 227 – Non-productive investments – Afforestation protection: Emphasizes 
the importance of forests for the rural areas of Martinique and seeks through 
operation A, “Study, diagnosis, inventory of forest areas”, to establish a complete 
diagnosis of forest areas in Martinique, and through operation B, “Preventive 
measure to strengthen the environmental functions of forests”, to prevent the risk 
of forest degradation.166 

Impact on tourism and health  

ERDF funding in this field is provided for example for e-healthactions and health 
infrastructure and provide at least some climate change adaption. 

Measures from ERDF sources mainly seek for climate change adaptation as well – water 
treatment, waste management and nature preservation are those measures to be identified 
in this respect. The only climate change mitigation activity, which is at least indirectly related 
to tourism, is the quite prominent support of multimodal transport. 

The EAFRD supports the Promotion of tourism activities: The measure aims to develop the 
attractiveness of rural areas to maintain and develop tourism as an economic base for those 
living in these areas and to promote job creation and growth. At the same time the 
consideration of the environmental and social dimension (sustainable tourism) shall be 
fostered.167 

Necessity, possibility and practice of adaptation  

As pointed out in this study about half of all Regional Policy activities addressing climate 
change funded by the ERDF serve climate change adaption purposes: nature protection, 
water and waste treatment as well as health infrastructure. 

The EAFRD supports the climate change adaption capacity of agriculture in Martinique by the 
development as well as protection of farmland and natural periurban spaces by drainage, 
clearing and fight against erosion as well as promotion of access to irrigation in order to 
increase agricultural competitiveness; it also promotes the installation of equipment and 
water-saving practices to reduce the pressure on water resources in dry seasons.  

The Measure on dissemination of scientific economic knowledge in the agricultural, food and 
forestry sectors supports training activities to assist farmers in the application of agri-
environment interventions, such as integrated production, reduction in the use of 
phytosanitary and fertilisation practices as part of integrated farm management168. In 
addition, the RDP of Martinique supports the development of self-checking mechanisms 
against chemical residues in production169. 

Within the agri-environment payments in Martinique, the initiatives strengthening the 
adaptation to climate change in agriculture are the following: 

 Operation A: Conversion to organic farming; 

 Operation B: Maintenance of organic farming; 
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 Operation D: Apiculture: improvement of the potential of pollinators to protect 
biodiversity. 

Conditions for eligibility are reduced or no fertilisation, reduced use of phytosanitary 
products, the existence of manure planning and the absence of water pollution by nitrates 
and phosphates170.  

Mitigation possibilities and practice (Energy autarchy)  

Energy 

ERDF funded activities under the heading of energy efficiency comprise investments in co-
generation and energy management. Moreover 4,2% of the ERDF budget in the ongoing 
programming period are devoted to renewable energy initiatives – such as wind, solar, 
biomass and hydroelectric energy technology support. Compared to other priorities of the 
ERDF programmes though, renewable energy seems to be of relatively low importance in the 
Martinique Regional Policy. 

The Rural Development Programme supports the following initiatives for renewable energy:  

 Measure 121- modernisation of agricultural holdings: The development of 
agricultural irrigation systems and the improvement of the energy performance of 
farms include investment related to energy saving equipment and production of 
renewable energy (e.g. Agricultural biogas). This is to assure the competitiveness of 
traditional agricultural branches such as sugar cane and banana production.171 

 Measure 321: Basic services for the economy and rural population: Construction 
and improvements in small infrastructures for energy supply. Use of biomass at 
collective level. Small scale infrastructure for autonomous energy production 
systems and/or experimentation with renewable energy.172 

Transport 

The ERDF programme has devoted quite a prominent share of its budget to multimodal 
transport (17%). The activities within this measure comprise the preparation of a detailed 
master plan for the Conseil Régional de la Martinique, aiming at facilitating a coherent local 
transport policy, involving all actors and taking into account the needs at various levels 
(users, clients, operators, economical situation, etc.). However, at the same time this 
measure also supports the upgrading and construction of public transit lanes, adjacent to the 
A1 and RN1 motorways. This does not go in line with climate change mitigation as individual 
motorized traffic will increase and thus emissions at the same time. 

Réunion 

Impact on terrestrial ecosystems and agriculture  

In terms of ERDF funding, this priority seems not to be reflected in the programmes of the 
past or the present. Only a moderate 4,5% of the total budget is dedicated to the promotion 
of biodiversity and nature protection, promotion of natural assets and protection and 
promotion of natural heritage. 

As for the EAFRD, the Payments to farmers in areas that are intended to compensate for 
natural handicaps intend to maintain a human presence in sensitive areas and to allow 
endogenous economic development through agriculture.  
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Under the scheme of Conservation and enhancement of forest ecosystem the discovery of the 
natural semi-xerophytic vegetation of Réunion and the education for biodiversity 
conservation and environmental protection are promoted173.  

Impact on tourism and health  

In terms of Regional Policy measures from ERDF sources supporting tourism and addressing 
climate change the activities mainly seek for climate change adaptation – water treatment 
and drinking water provision, and waste management are those measures to be identified in 
this respect. The only climate change mitigation activity, which is at least indirectly related to 
tourism, is the support of renewable energy. 

The EAFRD supports the Promotion of tourism activities: The measure’s goal is a reasoned 
further opening of the natural environment and forestry by supporting the development of 
forest roads for tourism and facilities dedicated to the reception of tourists in these 
environments. The main investments will be made within the perimeter of Parc de la Réunion 
(Nature Reserve).174 

Necessity, possibility and practice of adaptation  

In terms of climate change adaptation strategies the ERDF shows a significant share of 
budget dedicated to port adaptation investments, which are not necessarily all directed 
towards climate change adaptation – still they point into this direction. Some measures 
support the adaptive capacity of the population by funding health infrastructure and 
initiatives such as e-health measures. Some other initiatives of Regional Policy aim at the 
development of an knowledge based economy: Sustainable development is notably put into 
action in the construction of schools following the standards of HQE. But research initiatives 
on the university level are to be found as well: In collaboration with the tropical and sub-
tropical research institutions, la Reunion is responsible for coordinating an ambitious 
European programme to create a network of information about current research and 
sustainable management of biodiversity: the NET-BIOME Programme. 

The EAFRD supports: Improving and developing infrastructure related to the evolution and 
adaptation of agriculture and forestry. It provides a framework for the maintenance and 
development of agriculture through the creation or consolidation of infrastructure or natural 
resources, e.g. in the domains of water intake, fight against agricultural sprawl, land 
improvement and opening up of farms. The reclamation of agricultural land for the 
development of agricultural branches, e.g. the maintenance of cane production is a major 
issue at Réunion.175 Within the agri-environment payments176 some operations may be 
mentioned: 

 Operation 3: Operation designed to preserve grasslands and maintaining open 
spaces for extensive management. Environmental issues are the fight against 
erosion (permanent vegetation cover), preservation of biodiversity and landscape, 
preservation of water quality. In Réunion, the plantation of intermediary crops 
during cyclonic periods constitutes a mechanic protection for the soil against erosion 
and prevents pollutants from entering the water.177 

 Operation 6: Territorialized agri-environmental measures essentially aim to preserve 
or restore water quality, to control erosion and to conserve biodiversity. 
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Some other measures in the OP for Rural development of la Reunion relevant for addressing 
climate change are: 

Measures under operation 1 give technical guidance and support, disseminating knowledge to 
farmers on general issues (Technology, Environment, Economics, Management). Operation 2 
works towards a proactive land policy to help preserving agricultural land. Operation 3, 
Actions of experimentation and innovation in agriculture, implies the introduction of varieties 
in sugarcane production adapted to the agro-ecological zones of the island and development 
of valuation techniques of manure and waste associated with farming. After the CAP Health 
Check this operation was extended by the following goals: 

• New farming systems for ecological fruit production; 

• Establishment of standards for the production of citrus; 

• Experimental development of medicinal and aromatic plants and organic farming; 

• Establishment of certification testing and development of alternative control 
methods; 

• Recovering energy from biomass derived from agricultural biogas, gasification, or 
combustion.178  

• Measure 226 – restoring forestry potential and introducing prevention actions: aims 
to prevent the destruction by fire of natural areas at risk, by the decrease of main 
causes of fires and improvement of systems of prevention, surveillance and 
control179.  

• Measure 227 – Non-productive investments – Preservation of forest areas: Main 
concerns are the conservation of biodiversity, prevention of erosion, control of micro-
climates, the limitation of the impact of aggressive agents and the restoration of 
environmentally degraded sites. 

Mitigation possibilities and practice (Energy autarchy)  

Energy 

La Reunion is one of the most advanced regions in terms of energy efficiency. As part of its 
response to the challenge of climate change, the Reunion Island is currently developing an 
effective strategy for mitigation. It is also implementing a commitment to managing energy 
consumption through the use of renewable energy sources. Numerous activities have been 
implemented over the last few years; actions that should be strengthened within the 
framework of the Reunion 2030 programme. 

Reunion 2030: An Ambitious Vision for Mitigation 

Launched in February 2008, Reunion 2030 is an ambitious development project whose 
objective is to make the Reunion Island entirely energy self-sufficient by 2030. This process 
could make the Reunion Island a model of sustainable development for the rest of the 
overseas territories and for the world as a whole. The different activities foreseen as part of 
this project are centred on the development of clean transport (like the Saint Denis tram-
train), the production of renewable energy, energy storage, the creation of HEQ habitats, and 
sustainable tourism. This project aims to create 15,000 energy and environment-related 
jobs, and rejuvenate the island’s economy. The Reunion Island, very advanced in the field of 
sustainable development, currently produces 40% renewable energy through installations 
like the Bois-Rouge thermal power station which uses bagasse (a sugarcane waste); the 
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Saint-Rose wind farm; the hydro-electric power plant; and the photovoltaic farm (the largest 
photovoltaic farm in France). Other large-scale projects are in the pipeline, including the 
construction of a geothermal power station in the Plaine des Sables area, on the Fournaise 
massif. There are disagreements over the location of this power station, because it is in the 
heart of the national park, currently going through the process of inclusion on the UNESCO 
List of World Heritage sites. Very careful studies are needed to assess the potential impact of 
this power station on the environment as a whole, as well as to assess compensation plans. 
The development of clean energy must be carried out in harmony with biodiversity and must 
not become an added threat to the natural areas. Therefore the development of renewable 
energies is of priority, most notably the enhancement of solar energy, hydro energy and 
geothermics. 

The project GERRI aims to make La Réunion the first territory of the world which integrates 
in a society all the important environmental innovations in the field of mobility, energy 
production and it’s usage, urbanism, the construction sector and tourism. The main aims are 
to develop a realistic and coherent vision of great nature but small scale for future society. It 
is seen as a joint project for La Réunion and its inhabitants, a pilot project for the planet. 

The EAFRD provides some measures which support the production of biomass energy from 
farming, aid for energy saving. Measure 123 – adding value to agricultural and forestry 
products: Operation 1 aims to promote control of resources and the use of renewable energy 
and to support environmentally friendly processes in agriculture. 

Transportation 

Given the limited territory and the population growth, transportation is of high relevance and 
is posing significant difficulties. Therefore the regional authorities are concentrating apart 
from the adaptations of the primary and secondary road network on the improvement of the 
local public transport too e.g. through the tram-train project, what is additionally a possibility 
to manage urban development. 

Canaries 

Impact on terrestrial ecosystems and agriculture  

The ERDF provides very limited answers to these challenges – only 1,14% of the overall 
budget is dedicated to the promotion of biodiversity and nature protection. 

As agricultural production is limited to small plots of arable land, climate change effects are 
putting the whole sector into danger – especially in the sense of loss of specific crop species 
due to unfavourable climatic conditions. 

This leaves the EAFRD to at least show some measures for biodiversity preservation and 
protection of natural resources: 

• Payments to farmers in mountain and non-mountain areas that are intended to 
compensate for natural handicaps – supports agricultural activity in mountain areas 
to avoid the abandonment of land and consequent erosive processes.  

• Conservation and enhancement of rural heritage: Aims to increase knowledge on the 
natural environment as an essential basis for protection plans, management of 
species and habitats of Natura 2000 areas in addition to other areas of high natural 
value. Operations are to carry out restoration, conservation and improvement of 
natural and rural heritage and activities to sensibilise the public to conservation and 
restoration of the natural environment.180 
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Impact on health and tourism  

The conservation and protection of natural areas is maintaining the main tourist attractions of 
the Canary Islands and goes along with the achievement of the objectives of the Gothenburg 
strategy. The natural environment of the Canary Islands is both a tourist attraction and 
provides a better quality of life for the population, hence the importance attached by the 
Canary Government and by the General State.181 This strategic orientation is stipulated in 
the ERDF programme of the ongoing period (2007-2013). The ERDF mainly provides 
adaptation measures with respect to climate change. Water management and risk prevention 
are funded. There is a comparably high share of support for health – either through health 
infrastructure support or through services and applications for citizens (such as e-health). 

The EAFRD offers the Promotion of tourism activities, which at the one hand aims to generate 
additional income for the population and on the other hand to restore the traditional 
landscape of rural areas182.  

Necessity, possibility and practice of adaptation  

The Rural Development Fund mainly supports the following issues related to climate change 
adaptation: 

Within the agri-environment payment, which seeks to foster sustainable use of agricultural 
land, the objectives are to183: 

• Combat erosion, improve soil structure and fertility of agricultural soils; 

• Prevent natural disasters and make better use of rural areas; 

• Protect biodiversity and agricultural landscapes. 

Supported activities are: 

• Conservation of genetic resources (local breeds in danger of extinction, plants under 
threat of erosion); 

• Actions to protect and enhance biodiversity; 

• Landscape maintenance including the protection of historical features of the 
agricultural region. 

Restoring forestry potential and introducing prevention actions: This measure aims at 
mitigating the effects of natural disasters or fires on forests. Other objectives are to recover 
and improve forest cover in the archipelago to foster soil protection against erosion 
processes, groundwater recharge, increase in biodiversity and combating desertification.184 

The measure Non-productive investments – sustainable use of forest land is divided into 
three main lines of action: forestry, restoration of forest hydrology and protection of forest 
habitats. Forestry actions aim to correct man induced erosion processes which trace back to 
deforestation, poor agricultural practices and excessive livestock uses, by restoring forest 
ecosystems. Forest hydrology restoration aims at controlling erosion and mitigating the 
disastrous effects of floods by restoration of forest cover. It shall also serve as a tool to 
ensure quality and quantity of water available for consumption. Protection of forest habitats 
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shall be accomplished by delimitation and demarcation of forest areas as well as the creation 
of plans to safeguard public use of forests185. 

Water management 

The main support – as mentioned above is provided with respect to water management and 
provision of drinking water. In order to protect valuable ecosystems integrated water 
management and planning of the scarce water resources are of particular importance. This 
task comprises actions like guaranteeing an adequate water quality, the efficient distribution 
of potable water to the most remote areas, protection of public water and sustainable water 
use encouraged through more restrictive pricing policies186.  

Also, the EAFRD supports water management initiatives, e.g. Improving and developing 
infrastructure related to the evolution and adaptation of agriculture and forestry which deals 
with the improvement of water management, efficiency of irrigation systems and quality of 
irrigation water187. Types of operation are: Investments in irrigation infrastructures in 
particular in relation to: hydraulic structures, pumping, transport and distribution systems, 
water consumption meters, communication technology, waste water treatment, drainage 
networks, capacity to regulate, store and control water, control systems to regulate water 
consumption.188 

Apart from water management, an appropriate waste management system is key for 
sustainable development in order to reduce pollutant impacts on the receiving environments, 
human health and climate change. Therefore reuse, recycling and reducing waste generation 
are to be promoted.  

In terms of air quality, the Canaries established a network of surveillance, which is also 
responsible for the information of the population about air pollution, in accordance with 
Directive 2008/50/EC. While generating an information system about the current state of air 
pollution, the main emitters can be tracked down and further actions to control pollution can 
be taken.189 

Mitigation possibilities and practice (Energy autarchy)  

Energy 

The Spanish Transborder Program recommends besides the above-mentioned actions the 
reduction of institutional, legal, technical, commercial and financial difficulties in order to 
promote the expansion and dissemination of renewable energy and energy-efficient 
technologies.190 

The EAFRD supports renewable energy production through  

• Measure 311: Diversification in non-agricultural activities supports investments 
related to the acquisition and commercialisation of alternative energies191. For 
example sales and installation of alternative energy technology as well as processing 
and utilization of agricultural waste192.  
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• Measure 321: Basic services for the economy and rural population support the 
construction and improvements in small infrastructures for energy supply (including 
amongst others renewable energy).193 

• Measure 123 – Adding value to agricultural and forestry products contains 
investments directed at energy savings, more efficient use of energy, use of 
renewable energies and co-generation. Additionally supported are investments that 
aim at transforming primary material from agriculture and forestry in bio-energy 
plants and agricultural, livestock and forestry waste into bio-fuel.194 

Knowledge base and training 

The ERDF has announced its emphasis on the development of a knowledge based economy: 
The Canaries are going to concede grants for research in innovative and advanced research 
and development projects among others in the fields of biomedicine and health, sustainable 
development and management of natural resources, biodiversity, renewable energy, climate 
change and desertification. This includes for example the development of an Offshore 
Aquaculture or a platform for research projects on the Canaries Ocean.195 

Furthermore, training and exchange of experts in the field of renewable energy management, 
water resources and waste is an eligible activity for the cooperation of the Spanish Atlantic 
Area.196 

The Rural Development Fund provides support for this climate change mitigation measure: 

• Measure 111 – vocational training and information actions increase knowledge and 
awareness in relation to sustainable agriculture and forestry issues197. Different 
types of training activities are supported, including the dissemination of scientific and 
innovative practices aimed at people working in agriculture, food and forestry. 
Actions include dissemination of knowledge about renewable energy, climate change, 
water management and biodiversity198.  

• Measure 114 – use of advisory services: This measure intends to encourage 
farmers to access counselling services to improve the overall and environmental 
performance of their exploitation199. Topics covered take into account to a greater 
extent environmental and climatic effects and animal welfare200. 

• Measure 121 – modernisation of agricultural holdings: Supports investments in new 
environmental technologies particular in relation to: modernisation of irrigation 
systems; water consumption efficiency; manure storage and treatment; water 
quality and biodiversity201. 

• Measure 214: agri-environment payments seek to foster sustainable use of 
agricultural land. Objectives are amongst others to202: Increase awareness of the 
population about the environment. 
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Transportation 

To reduce isolation, the encouragement of intermodal transport and the development of 
intelligent transport solutions such as bus priority roads, automatic vehicle location, real-time 
information etc. are considered a high priority.203 

One last mitigation measure funded by the EAFRD is Measure 223: First afforestation in non-
agricultural land shall improve the forest cover in the archipelago and protect soils from 
erosion processes, improve CO² fixation and combat desertification.204 

Azores 

Impact on terrestrial ecosystems and agriculture  

Generally the Azores are probably the Outermost regions with the least Regional Policy 
support addressing climate change. EDRF only provides some 1.5% of the total budget of the 
ongoing programming period for nature protection, promotion of natural assets and 
protection and management of natural heritage. This lack of support risks the decrease in 
adaptive capacity of the ecosystem in the medium term. 

As stated above the main agricultural produce of the Acores is milk. This explains the 
relatively high support from Pillar 1 of the CAP. The tendency of transforming natural spaces 
into cattle grazing land and by that augmenting the number of life stock, increases GHG 
emissions considerably (through methane emissions). 

Pillar 2 of the CAP only offers very limited counter measures: 

• Measure 212: Compensatory allowances for natural handicaps other than mountain 
areas – contributes to the continued use of agricultural land in areas affected by 
disadvantages concerning natural resources with the objective of preserving the rural 
landscape and maintaining or enhancing sustainable agriculture.205 

• Measure 323: Conservation and enhancement of rural heritage aims at promoting 
the conservation, restoration and upgrading of the rural, natural and cultural 
heritage of the Azores.206 

Impact on coastal and marine ecosystem and fisheries (migration of tropical fish)  

Several species of tropical fish have recently been observed in the waters around the Azores. 
The Spined pygmy shark (Squaliolus laticaudus) was first spotted in 1998207 and the Lesser 
amberjack (Seriola fasciata) in 2006208. These recent sightings could be explained by a 
change in the spatial distribution of these species brought about by a warming of the waters. 
Similarly, the establishment and development of the green algae Caulerpa webbiana, an 
invasive species recently detected in the Azores, could be facilitated by rising water 
temperatures209. Numerous migrations of fishes have been observed in the waters of Europe. 
In the North Sea, a recent study analysed changes in the spatial distribution of several 
species of fish between 1977 and 2001. Of 36 species studied, 15 species like the Dover sole 
(Solea solea) and the Atlantic cod (Gadus morhua) have migrated further north in response 
to a warming of the waters by an average of 1.5°C210. Some species have migrated up to 
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1,000 kilometres further north in less than 20 years211. By substituting themselves for native 
species, colonizing species can create huge imbalances in the ecosystems. 

Although fishing is a vital part of income for the Acores and otherwise well supported by the 
EFF, it does not offer any measure addressing climate change. 

Impact on tourism  

The tourism sector has been growing during the last decade becoming itself a major source 
of climate change related emissions. The counter measures funded by the ERDF are to a 
large extent dealing with adaptation: mainly directed at water treatment and water 
management (drinking water) as well as waste treatment. To some extent health issues have 
been addressed as well (health infrastructure and services/applications for citizens) although 
these expenditures are well below those in other Outermost regions. 

The EAFRD supports the promotion of tourism activities – i.e. the development of tourism 
initiatives and other recreational and leisure activities in combination with the enhancement 
of environmental components and increase in sustainability.212 

Necessity, possibility and practice of adaptation  

As pointed out above, the main emphasis of Regional Policy support in the Azores addressing 
climate change is adaptation related. Infrastructure projects in the fields of ports, water and 
waste treatment are funded. 

The EAFRD supports similar activities: 

 Measure 125: Improving and developing infrastructure integrates projects and 
actions not only related to irrigation but also targeting an adequate management of 
water resources according to the characteristics of the territories. The action is 
towards the development and beneficiation of collective irrigated plots systems. The 
measure exclusively covers collective interventions, either public or private and its 
main objectives include, namely:  

– To promote water availability, in order to be able to face irregular rainfall 
distribution within a year and between years, by increasing equipped areas, thus 
valorising and rationalising water use, reducing pressure on its exploitation, 
ensuring a more efficient use and safeguarding natural values and landscape, 
conserving or recovering streams, in a global and integrated way;  

– To support the development of irrigation, including the secondary irrigation 
network associated with the Alqueva Multi-purpose Project, as a key instrument to 
the development and competitiveness of Portuguese agriculture, namely its 
strategic chains, taking into account environmental aspects and the need to 
ensure an adequate and sustainable use of water, infrastructures and soil, and 
strictly enforcing the Water Framework Directive;  

– To improve the efficiency and management of the existing irrigation 
infrastructures, primarily aiming to modernise them;  

– To intervene in some irrigation dams in order to enforce the new safety standards;  

– To contribute to eco-efficiency and pollution reduction by supporting 
environmental requalification;  
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– To contribute to improving the competitiveness of farm holdings and to develop 
strategic chains213. 

 Measure 126 – frames the maintenance production conditions that may be 
affected by severe natural disasters through the investment regarding the 
reestablishment or restoration of fixed capital, including on-farm plantations, 
greenhouses and infrastructures. Disaster or calamity situations are included, 
namely those caused by climate (changes) or fire hazards.214 

 Measure 214 – agri-environment payments includes the following actions:215 

– Protection of biodiversity and landscape (conservation of corrals and flagstones of 
Vineyard Cultures, retention of hedges for the protection of fruit crops and 
aromatic and medicinal plants, conservation of traditional orchards, protection of 
the indigenous cattle breed “Ramo Grande”) 

– Natura 2000 payments on agricultural land. 

 Measures 224, 225, 226 and 227 meet the growing demand for environmental 
services, encouraging the holders of forest areas to undertake voluntary and 
mandatory standards that promote:  

– biodiversity; 

– conservation of forest ecosystems of high value; 

– strengthening the protective role of forests against soil erosion; 

– maintenance of water resources and water quality and  

– prevention of natural hazards.  

Natura 2000 payments aid actions promoting diversity of forest species in the stands, 
sustainable use of forest lands and reduction of risks associated with invasive 
plants.216 

Mitigation possibilities and practice (Energy autarchy)  

Energy 

The production of renewable energy and the use of geothermal are the main climate change 
mitigation initiatives, which are actively supported by the CAP. 

The EAFRD provides support for capacity building and sustainable farming practices as 
mitigation answers to climate change: 

 Measure 114 – use of advisory services contributes to sustainable management of 
agriculture and forestry.217 

 Measure 121 supports operations of adapting and purchasing specific equipment 
for producing and using renewable energies, namely to promote the economic value 
of by-products and waste from agriculture and forest sectors (e.g. biogas). In the 
same context, although energy crops are not directly mentioned, they could be 
supported by multi-annual cultures general schemes. This measure also supports 
important mitigation activities.218 

                                          
213 ENRD, 2010c, p. 8. 
214 ENRD, 2010c, p. 8. 
215 RDP Azores, 2007, p. 279 f.  
216 RDP Azores, 2007, p. 338 f. 
217 RDP Azores, 2007, p. 193. 
218 ENRD, 2010c, p. 12. 
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 Other actions such as the development of use of biomass (e.g. bio-products) could 
be supported in measures 123 and 124, concerning the development of new 
products, technologies or processes. Measure 123 has more relevance in the domain 
of biomass, once it considers support to the harvesting, marketing and processing of 
woody material, namely by supporting the investment in plants for the reception 
and sorting of these types of raw materials.219 

 Measure 214 – agri-environment payments includes one mitigation action.220 

 Sustainable production (Organic Farming, Extensive livestock production, protection 
of ponds) 

 Measures 221, 222 and 223 aim to promote forest expansion on abandoned 
agricultural and non-agricultural land with environmentally well-adapted tree 
species. Also supported are links between agricultural and/or livestock production 
and forestry production through the installation of extensive forest structures that 
contribute to the common goals of protecting the environment, increasing 
biodiversity, preventing natural disasters and mitigating climate change.221 

 Measures 311 and 312, Diversification into non-agricultural activities and Support 
for creation and development of micro-enterprises promote investment in the 
production of renewable energies, as well as financing the creation of companies in 
this field.222 

Madeira 

Impact on terrestrial ecosystems and agriculture  

The EAFRD provides mainly support for compensation of farming in less favoured areas and 
only to a small extent for the conservation of the rural heritage: 

 Measure 211 – Natural handicap payments to farmers in mountain areas – The 
main objective of the measure is to create conditions for maintaining the activity 
agriculture as the basis for socio-economic viability of rural communities and to 
preservation of key features of the Region. The measure will be implemented on the 
islands of Madeira and Porto Santo.223 

 Measure 212: Compensatory allowances for natural handicaps other than mountain 
areas – supports agricultural activity in other rural areas.224 

 Measure 323: Conservation and enhancement of rural heritage aims to give 
support for heritage promotion interventions225. No applications or payments were 
approved under this measure.226 

Impact on health and tourism  

The Regional Policy in Madeira does address tourism in many ways, but almost entirely to 
support infrastructure and increase tourism activities (thus increasing climate change 
emissions considerably). The main measures addressing climate change and contributing to 
climate change adaptation in relation with tourism are improvements of water and waste 
treatment. 

                                          
219 ENRD, 2010c, p. 12. 
220 RDP Azores, 2007, p. 279 f. 
221 RDP Azores, 2007, p. 331 f. 
222 ENRD, 2010c, p. 12. 
223 RDP Madeira, 2009, p. 191 f. 
224 RDP Madeira, 2009, p. 191. 
225 RDP Madeira, 2009, p. 243. 
226 GPP, 2010, p. 21. 
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In terms of public health only about 2% of the ERDF budget are dedicated on health 
infrastructure and public services (such as e-health initiatives). 

Necessity, possibility and practice of adaptation  

As mentioned above, the bulk of Regional Policy interventions in Madeira are launched in 
climate change adaptation: Water procurement as well as water treatment, waste 
management, but also the improvement of port infrastructure. 

The EAFRD offers also some minor measures in order to improve infrastructure and/or 
improve the adaptive capacity of agricultural production against climate change. 

 Measure 125: Improving and developing infrastructure integrates projects and 
actions not only related with irrigation but also targeting an adequate management 
of water resources according to the characteristics of the territories. The action is 
towards the development and beneficiation of collective irrigated plots systems. The 
measure exclusively covers collective interventions, either public or private and its 
main objectives include, namely:  

– To promote water availability, in order to be able to face irregular rainfall 
distribution within a year and between years, by increasing equipped areas, thus 
valorising and rationalising water use, reducing pressure on its exploitation, 
ensuring a more efficient use and safeguarding natural values and landscape, 
conserving or recovering streams, in a global and integrated way;  

– To support the development of irrigation, including the secondary irrigation 
network associated with the Alqueva Multi-purpose Project, as a key instrument to 
the development and competitiveness of Portuguese agriculture, namely its 
strategic chains, taking into account environmental aspects and the need to 
ensure an adequate and sustainable use of water, infrastructures and soil, and 
strictly enforcing the Water Framework Directive;  

– To improve the efficiency and management of the existing irrigation 
infrastructures, primarily aiming to modernise them;  

– To intervene in some irrigation dams in order to enforce the new safety standards;  

– To contribute to eco-efficiency and pollution reduction by supporting 
environmental requalification;  

– To contribute to improving the competitiveness of farm holdings and to develop 
strategic chains.227 

 Measure 126 – frames the maintenance production conditions that may be affected 
by severe natural disasters through the investment regarding the reestablishment or 
restoration of fixed capital, including on-farm plantations, greenhouses and 
infrastructures. Disaster or calamity situations are included, namely those caused by 
climate (changes) or fire hazards.228 

 Measure 226 – restoring forestry potential and introducing prevention actions: This 
measure aims to promote the restoration of the productive potential of forest areas 
damaged by fires or other natural causes. Also the improvement and adaptation of 
the infrastructure of forest areas in compliance with necessary accessibility for 
protective measures against forest fires is addressed.229 

                                          
227 ENRD, 2010c, p. 8. 
 

228 ENRD, 2010c, p. 8. 
229 RDP Madeira, 2009, p. 226 f. 
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 Measure 227 – Non-productive investments aims to enhance the environmental 
functions of forests (protection of soil and water resources, biodiversity, etc.). It also 
contains actions to promote the social functions of forests.230 

Mitigation possibilities and practice (Energy autarchy)  

As mentioned above, the contributions to mitigation of climate change through Regional 
Policy support is limited in Madeira. Still there are some measures within the ERDF 
supporting renewable energy as well as sustainable transport systems. 

As for the EAFRD the support is lwo in volume and spreads across the fields of capacity 
building (training and advisory services), agri-environmental measures, afforestation and 
diversification of agricultural activities (renewable energy): 

 Training and information activities (measure 111) could be a crucial tool to improve 
specific competences of human resources engaged in the agricultural, food and 
forestry sectors, increasing their business and technical ability, namely, to deal with 
climate change challenges. Examples are the on-going training for young farmers or 
within the framework of integrated projects. Measure 111 includes actions related 
with enterprise modernisation and capacity building, specialised training and 
thematic networks of information and dissemination and objectives such as:  

– To promote the development of chain competitiveness, namely by introducing 
innovation;  

– To conserve and improve the environment, ensuring compliance with 
environmental and safety standards;  

– To contribute to improve specific capabilities in persons engaged in the 
agricultural, food and forestry sectors, increasing their business and technical 
ability;  

– To foster the emergence of information processing and dissemination networks to 
organize the available technical and scientific knowledge in order to optimize its 
transfer to those who need it.231 

 Measure 114 – use of advisory services: This measure aims to encourage farmers 
to access counselling services to improve their knowledge about good agricultural 
and environmental practice, compliance with public health standards (animal and 
plant health), occupational safety and environment.232 

 Measure 121 supports operations of adapting and purchasing specific equipment 
for producing and using renewable energies, namely to promote the economic value 
of by-products and waste from agriculture and forest sectors (e.g. biogas). In the 
same context, although energy crops are not directly mentioned, they could be 
supported by multi-annual cultures general schemes. This measure also supports 
important mitigation activities.233 

 Other actions such as the development of uses for biomass (e.g. bio-products) could 
be supported in measures 123 and 124, concerning the development of new 
products, technologies or processes. Measure 123 has more relevance in the domain 
of biomass, once it considers support to the harvesting, marketing and processing of 

                                          
230 RDP Madeira, 2009, p. 232 f. 
231 ENRD, 2010c, p. 7 f. 
232 RDP Madeira, 2009, p. 125 f. 
233 ENRD, 2010c, p. 12. 
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woody material, namely by supporting the investment in plants for the reception and 
sorting of these types of raw materials.234 

 Measure 214 – agri-environment payments – according to the RDP document of 
2009 includes the following two actions:235 

– Organic Farming: goals are the improvement of soil fertility and reduction of 
potentially leachable nutrients. 

– Maintenance of Earth Retaining Walls: Preservation of traditional forms of 
consolidation of terraced land 

The RDP of Madeira also includes actions to: 

• Encourage farm management and agricultural production practices based on 
commitments contributing to the protection and improvement of the 
environment, landscape, natural resources and soil that exceed the basic 
requirements of the “Good Agricultural and Environmental Conditions”;  

• To encourage the conservation and improvement of animal and plant genetic 
diversity;  

• To contribute to the production of certified quality products. 

 Measure 221: First afforestation of agricultural land: Aims to promote the 
expansion of forestry on formerly agricultural land in order to strengthen the 
function of forest, with regard to environmental protection, controlling erosion and 
maintaining and improving the landscape. This measure also supports actions that 
contribute to a more appropriate management of forests and to the reduction of fire 
hazards.236 

 Measure 223: First afforestation in non-agricultural land: Aims to promote the 
expansion of forestry on formerly non-agriculturally used land in order to strengthen 
the function of forest, with regard to environmental protection, controlling erosion 
and maintaining and improving the landscape. This measure also supports actions 
that contribute to a more appropriate management of forests and to the reduction of 
fire hazards.237 

 Measures 311 and 312, Diversification into non-agricultural activities and Support 
for creation and development of micro-enterprises promote investment in the 
production of renewable energies, as well as financing the creation of companies in 
this field238.  

 

French Guiana 

Impact on terrestrial ecosystems and agriculture  

The EU measures addressing climate change targeted towards biodiversity and preservation 
of natural resources are only limited to EAFRD: 

                                          
234 ENRD, 2010c, p. 12. 
 

235 RDP Madeira, 2009, p.196 f. 
236 RDP Madeira, 2009, p. 212 f. 
237 RDP Madeira, 2009, p. 218 f. 
238 ENRD, 2010c, p. 12. 
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 Measure 211: Payments to farmers in mountain areas that are intended to 
compensate for natural handicaps – Measure not selected because there are no 
mountain areas in the agricultural regions of Guiana.239 

 Measure 212: Compensatory allowances for natural handicaps (ICHN) other than 
mountain areas aims to compensate for structural problems related to climate and 
poor soils.240 

It is quite alarming, that ERDF does only foresee very limited support of nature preservation 
and/or protection of natural assets as increase of the adaptive capacity of the eco-systems 
against climate change. 

Impact on tourism and health  

The ERDF programme of Guiana shows some initiatives in “developing potentials of high 
added value and innovation”: In order to cope with (re)emerging tropical diseases (e.g. 
dengue, malaria, arboviruses) it is essential to enhance a knowledge based economy and 
foster research in fields of biotechnology. Measurements include health surveillance, research 
on locating and tracking outbreaks of tropical illnesses as well as the creation of laboratories 
and clinics dealing with virology, immunology and epidemiology. 

As Guiana is not really a highly developed tourist destination, the support of these activities 
is low – thus the measures addressing climate change under this heading are insignificant as 
well. 

Necessity, possibility and practice of adaptation  

The bulk of support addressing climate change is accomplished as climate change adaptation 
activities (nature protection, water procurement, environmental friendly modes of 
production): 

 AXIS 1: Developing potentials of high added value and innovation 

One priority is to develop technologies aiming at reducing the impact of corrosion and 
degradation of materials caused by humidity, heat, sun and sea air. Thus priority is 
given to the gaining knowledge, preservation and valorisation (e.g. usage of natural 
ingredients for pharmaceutics products) of the rich biodiversity of Guiana. 

 AXIS 6: Guarantee sustainable development in an exceptional environmental 
context 

The economic potential of Guiana needs to be upgraded without changing its 
environmental quality. In this regard, the Regional park of Guiana (PNRG) and the 
PAG have been created in order to protect the environment but to encourage the 
development of local economic activities as well. 

Aiming at making Guiana known as a destination for sustainable development with 
high quality, it’s important to make use of the natural resources in a environmentally-
friendly way e.g. usage of non-pollutant exploitation techniques in gold mining. This 
should be guaranteed through the implementation of quality management and 
certification systems. 

The concepts of protection of the environment and sustainable development should be 
incorporated by and large but most notably in the construction sector and concerning 
both the implementation of Agenda 21 and the environmental management through 
collective organizations.  

                                          
239 RDP Guiana, 2010, p. 118. 
240 See also for the following: RDP Guiana, 2010, p. 190 ff. 
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 AXIS 8: Improvement of the living environment 

In order to provide of potable water the responsible authorities and the Guianese 
Water Company are seeking to reduce losses in the canalization and to make use of 
the ground water resources. Apart from the supply, the improvement in the 
distribution of water and the quality of the distributed water are main actions. 
Furthermore the treatment of used water and the upgrading of sewage treating 
plants are in the focus of the Urban Waste Water Directive. 

The EAFRD mainly offers support for infrastructure improvements and eco-system restoration 
and preservation: 

 Measure 125: Improving and developing infrastructure related to the evolution and 
adaptation of agriculture and forestry: Operation A concerns the improvement of 
water management, and control of weeds on the polder through the levelling of 
plots. Operation B deals with management and allocation of agricultural land.241 

 Measure 214: agri-environment payments 242 

 Operation F: Preservation of landscapes of high biodiversity potential. (sub items: 
creating and maintaining hedgerows, preservation of riparian forests and groves and 
restoration and maintenance of ponds and water points)  
Operation H: Preservation of endangered breeds 

 Measure 216 – Non-productive investments. Investment measures related to MAE 
(Agri-environment payments) concerning the protection of water resources, 
biodiversity and landscapes. They are linked to the implementation of commitments 
under measure 214243.  

 Measure 226 – restoring forestry potential and introducing prevention actions: This 
measure was not implemented in Guiana244.  

 Measure 227 – Non-productive investments – Preservation of forest areas: 
Concerns sustainable management of the forests of Guiana. This measure focuses 
on several objectives, among others on identifying areas to protect because of their 
natural wealth, sustainable development of forest resources and forest certification 
and continuing the work of expertise and studies of forests in Guiana245.  

Mitigation possibilities and practice (Energy autarchy)  

The ERDF offers mainly support in the field of knowledge building and innovation for the 
improvement of energy infrastructure (renewable energy): 

 AXIS 1: Developing potentials of high added value and innovation 

Under this axis the aim is to foster five key technologies whereof the development of 
renewable energies (especially photovoltaic, wind energy, biomass, hydro power) is 
one part of it.  

 AXIS 6: Guarantee sustainable development in an exceptional environmental context 

Apart from the suitability of the territory for the usage of alternative energy sources it 
is also important to provide sufficient energy resources in order to meet the increasing 
demand induced by a growing population. On the one hand side this would be a 

                                          
241 RDP Guiana, 2010, p. 171 f. 
242 RDP Guiana, 2010, p. 194 f. 
243 RDP Guiana, 2010, p. 205. 
 

244 RDP Guiana, 2010, p. 118. 
 

245 RDP Guiana, 2010, p. 210 f. 
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possibility to connect isolated parts of Guiana to the energy network. Regarding this, 
e.g. solar energy plants might be a good option as well as hydroelectric power stations 
in the South of Guiana. And on the other hand side it’s a possibility to reduce energy 
dependence. 

Furthermore Guiana seeks to valorise waste, industrial by-products and bycatch fishery 
and hence create jobs and wealth. 

 AXIS 8: Improvement of the living environment 

In the matter of the valorisation of waste disposal in form of biogas plants is under 
discussion. Potential sources might be e.g. sludge from sewage treatment plants, 
industrial or agricultural biogas or landfill biogas. 

The EAFRD supports capacity building and sustainable practices in agriculture and forestry 
as well as support for renewable energy production: 

 Measure 111 – vocational training and information actions aims to increase 
knowledge and awareness in relation to sustainable agriculture issues.246 
Operation A aims to help farmers (especially those performing slash) to develop 
to a higher level of sophistication by incorporating the concepts of sustainable 
agriculture and taking into account environmental issues. 

– Operation B seeks to promote and encourage farmers to a voluntary 
implementation of agri-environmental measures. 

– Operation C aims to help professionals make better use of forest resources, and at 
the same time to raise awareness on the need to preserve the rich biodiversity of 
Guiana.247 

 Measure 121 – modernisation of agricultural holdings: With this measure, 
Guiana focuses on technical and technological innovation adapted to the humid 
tropics, energy conservation, improvement in the energy performance of farms, 
renewable energy production (with explicit focus on the production of solar 
energy, the production of biogas from organic waste and the transformation of 
agricultural/forest biomass into renewable energy248) and the rational 
management and economical use of water as well as aid for manure treatment 
facilities.249 

 Measure 214: agri-environment payments250  

– Operation A: Sustainable management of grassland systems – Training on 
reasonable fertilization is imperatively associated with this operation. 

– Operation B: Remove phytosanitary treatments in fruit growing systems 
(perennial trees) and support permanent green cover under tree crops (the 
maintenance of a permanent green cover helps mitigate erosive phenomena and 
the entrance of pollutants (serves the objectives of fight against erosion and water 
quality) while it constitutes a refuge zone for flora and fauna (serves the objective 
of biodiversity)251. 

                                          
246 ENRD, 2010a, p. 8. 
 

247 RDP Guiana, 2010, p. 135 f. 
248 ENRD, 2010a, p. 13. 
249 RDP Guiana, 2010, p. 155 f. 
 

250 RDP Guiana, 2010, p. 194 f. 
251 ENRD, 2010a, p.7. 
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– Operation C: Reduction of phytosanitary treatments in vegetable systems (sub 
items: establishment of a plant or biodegradable mulch on vegetables and 
pineapple; Interruption of a continuous cycle of gardening by a fallow). 

– Operation D: Conversion to organic farming 

– Operation E: Maintenance of organic farming 

– Operation G: Changes in the practice of slash (Abattis – small agricultural 
clearings) 

 Measure 222 – first establishment of agroforestry systems on agricultural land 
targets reintroduction of food crops or crops like coffee, cocoa, vanilla on agricultural 
plots, production of valuable timber and fruit production. The search for new 
agroforestry cropping systems adapted to local conditions aims to: restore and 
maintain soil fertility, upgrade denuded areas on steep slopes, unsuitable for 
traditional agriculture and grazing and install new cropping systems adapted to the 
structural problems related to climate, micro-relief and low soil fertility252  

 Measure 321: Basic services for the economy and rural population: In Guiana this 
measure has particular significance for the promotion of renewable energy sources. 
The objective in inland areas is to continue developing autonomous electricity 
generation units from thermal, solar and hydraulic resources, while in coastal areas 
to improve co-generation using biomass. This measure in the Guiana RDP has 
received additional funding following the CAP Health Check for installations/ 
infrastructures for the production of renewable energy (47% of total additional 
funding for Guiana).253  

                                          
252 RDP Guiana, 2010, p. 207 f. 
253 ENRD, 2010a, p. 13. 
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