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Abstract: Some European regions are experiencing unprecedented impacts due to climate
change. The islands of the Outermost Regions are also being affected by this phenomenon.
When these islands have a higher level of functional complexity, climate change increases the
difficulty of defining their urban and regional planning tools. A comparative analysis of the
characteristics of these islands (comparing land use and demographic density) and a review of
the efficacy of planning tools for incorporating climate change adaptation has been developed
in order to understand the transformations produced in the regulatory frameworks. Through
the case studies of Gran Canaria (Spain) and Reunion Island (France), which show high levels
of urban and peri-urban land use pressure, the paper focuses on analysing the degree of
mainstreaming adaptation strategies, as key elements for land use planning in a context of
climate change. Results show a dysfunction between adaptation needs and the incorporation
of the climatic issue in land use management. Insular planning tools do not generally consider
climate change adaptation and excessive top-down management is observed in the decision-
making process. This paper contributes new case studies to the literature, comparing two
non-sovereign European islands, and reviews the regulatory framework on adaptation in
insular contexts related to climate change.
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Introduction

The increase in extreme events due to climate change is necessitating the reformulation of
planning tools, focusing on mainstreaming adaptation into spatial and urban planning (Fiissel,
2007; Mastrandrea et al., 2010; Nurse et al., 2014; While & Whitehead, 2013). Although the
concept of adaptation to climate change has a long history in the scientific literature,
incorporation into planning tools is at a very early stage (Berrang-Ford et al., 2011; Tompkins
et al., 2010). In this sense, several institutions are promoting the introduction of climate
change adaptation into planning, such as the United Nations Urban Agenda and the 13%
Sustainable Development Goal (Climate Action); the European Union with the Covenant of
Mayors promoting adaptation action plans; or the Inter-American Development Bank,
developing specific methodologies for transforming into resilient cities and regions the Latin
America and the Caribbean urban areas (IADB, 2016; UN-Habitat, 2014). There is a close
relationship between adaptation strategies associated with climate change and the confluence
of local vulnerability factors (Smit & Wandel, 2006; Vogel et al., 2007). These relationships
lead to what Etkin (2009) calls the chain of causes and effects, where climate change in
conjunction with a lack of adequate planning tools favours the progression of risk and the
concatenation of numerous hazards.

In the specific case of island territories, these variables compromise the resilience of their
functional structures (Aswani, 2015; Lazrus, 2012). Some islands, as limited territories, are
becoming places for experimentation on alternative planning tools in the face of climate
change (Depraetere, 2008; Gagliardi, 2009, p. 47; Hernandez et al., 2018) in combination
with sustainable development (Chapman, 2011). Critical nodes on the world scale such as
small islands (King, 2009, p. 77) are ideal places for comparative exploration of local-scale
development strategies for their later projection at an international scale. In fact, as Depraetere
(2008, p. 4) has suggested, islands can even become references in international environmental
policies, whose experiences can be transferred to continental territories. In relation to climate
change, islands play a decisive role, even being proposed in the “Islands Declaration on
Climate Change” as “sentries of climate change” (Region Reunion, 2014). In this context,
the special island conditions make the practice of urban and regional planning a sector of
constant experimentation.

Our analysis in this paper regarding the phenomenon of climate change and the proposal
of adaptation strategies within planning focuses on the islands of Europe’s Outermost Regions
(ORs) and whether new formulas related to territorial management can be extrapolated to
the urban and spatial policies of the continent. The ORs are nine territories that, although
geographically far from continental Europe, make up part of some of the European Union
(EU) member states. In contrast to the countries and overseas territories, they are considered
an integral part of the EU (Schengen Area). Except for French Guiana, the ORs are mainly
made up of small islands and archipelagos (Azores, Madeira, Canarias, Saint-Martin [French
Zone|, Mayotte, Guadeloupe, Martinique, and Reunion Island). These territories share some
common characteristics due to their functional and spatial complexity, their remote location
with respect to the European continent (> 800 km), their limited surface with extreme
topography, and their economic dependence. The islands of the ORs have been immersed
in a transitional period of spatial and urban planning for a few years (ESPON, 2013; Laissy,
2011). Alterations produced by climate change have a significant impact on ORs: extreme
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storm events with floods, increase in temperature, droughts, and especially sea-level rise
(European Commission, 2009; Sauter et al., 2013) clearly affect the islands, whose economic
development capacities are seriously threatened.

The islands of the outermost regions follow global dynamics of urban population
growth. In the EU, approximately 73% of the total population lives in cities and adjacent
neighbourhoods (European Commission, 2014a; European Union, 2011). Incremental
urbanization has been a constant since the 1960s (European Union, 2014, p. 10; Julien, 2000),
and this developmental period continues today (Nabielek et al., 2016).

The European urban policy in a period of changing climate is facing difterent realities
within the territories of the Union. In the specific case of the islands in the ORs, the urban
expansion is very similar to what happens in continental Europe, but in fragmented and small
territories (ESPON, 2013). The spatial distribution of urban land use is generalized in a
polycentric way, dominated by a reference centre and different poles of industrial and/or
tourist activity. Depending on the degree of functional complexity, the urban fabric extends
in these limited territories persistently. Thus, in recent years, the increase in urban inhabitants
has in some islands led to surpassing the European average percentage, rising to 80% of the
local population.

The demographic explosion that occurred in the second half of the 20th century, with
the development of small and medium-sized cities, required the improvement of the
socioeconomic conditions of these territories. This took place thanks to the EU Cohesion
Policy that has allowed the investment in infrastructures of high productive value and poles
of industrial activity (Gagliardi & Percoco, 2017). This situation has promoted urban
concentration, directing the economy towards the tertiary sector favoured by the attraction
capacity as tourist destinations (ESPON, 2013; Solbes, 2011). Conversely, mass tourism has
provoked the collapse of certain parts of the islands’ natural environment like within other
insular regions (Garcia & Servera, 2003; Needham & Szuster, 2011). Among the factors
leading to a reduction in environmental quality, the following should be highlighted: urban
expansion due to tourism (ESPON, 2013), as well as the building of second residences on the
coast; coastal erosion; water shortages; wildfires; and risks of soil erosion. Climatic change,
which is a global problem, also has a palpable impact on island territories (European
Commission, 2009, 2014b; Solbes, 2011, UICN, 2010).

Land scarcity and the generally complex characteristics of insular territory heavily
influence the development of planning tools, which could inspire continental spatial and
urban policies (Depraetere, 2008). If, moreover, the islands from ORs are receptor poles for
mass tourism, they become complex multifunctional activity centres that require the
development of spatial planning that goes beyond the specification of land use and the
planning of development, acquiring a supra-insular spatial consciousness integrating climate
change strategies, as pointed out in the 2016 European Urban Agenda.

The Urban Agenda for the EU, raised in the Pact of Amsterdam (European
Commission, 2016), is the starting point in the spatial reinterpretation of cities and their
relationship with the environment. In this sense, the new European Urban Agenda includes
the climate issue among its priority themes, and especially the management of adaptation to
the future climate, in line with the EU Strategy on Adaptation (European Commission, 2013).

The insular systems are situated within a wide-ranging sustainability environment
(Moncada et al., 2009), and can provide a unique opportunity to explore innovative focuses
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in generating solutions to the global spatial and urban problems (Hay, 2006, p. 21). The
specific nature of the islands’ cases and their role as a useful laboratory for developing suitable
planning strategies to face the challenges of climate change are also reflected by other authors,
such as Chapman (2011) or Lorincz (2011). Chapman (2011) developed a questionnaire for
technicians with planning responsibilities in different island territories in order to establish the
main challenges considered in the planning processes. Along with recurring issues related to
land use management, heritage conservation, economic management and urban services,
climate change and the environment was positioned as one of the main concerns. In this
sense, the climate issue requires us to confront experimentally new urban and spatial planning
in places that are especially complex and sensitive like the islands and archipelagos.

These concerns of island planners are also in line with the preoccupations highlighted
in the communitarian policy, as reflected in the EU Strategy on Adaptation and the Pact of
Amsterdam. The Outermost Regions, and especially their islands, are subordinated to the
political decisions of the Union, but the local nature of the implications that climate change
has in these territories obliges a local focus on spatial and urban planning tools. These tools,
in process of experimentation, are now becoming a source of inspiration for planning

strategies in the continent.
Material and methods
This study has been focussed on detecting those Outermost Islands with the greatest

anthropogenic pressure in order to, once these are selected, verify the degree of integration
of adaptation to climate change in their planning tools (mainstreaming) (Figure 1).

Outermost European Island
Comparative Analysis

EU Regulatory Framework
Q g on Adaptation

[ Population Density ] [ Land Use ] Q Q]

Insular High Densit Urban and Peri-urban Pressure '
neLalTIEn Lensty EU Strategy on EU Urban

G L Adaptation Agenda
[ Selection of Case Studies ] Q

: Regional Planning Tools :<:> : Local Regulatory Framework :
{ of Case Studies 1 1 (Monographic Analysis) :

Mainstreaming Adaptation
into Insular Planning Tools

Figure 1: Scheme of research structure. Source: Compiled by authors.

Therefore, it is necessary to approach the analysis with a dual methodology:
quantitative-comparative (among islands of different types and with other continental
regions); and qualitative-monographic (comparing their planning criteria in relation to general
aims). While the monographic studies of cases provide detailed definitions of the phenomenon
and explanations of the characteristics of the relationships among the causes and effects, they
do not permit the establishment of criteria that can be transferred to other situations. In
contrast, comparative studies provide conclusions that can be applied to other cases, with
adaptations to each situation and context (Hantrais, 2008; Booth, 2011). In the same sense,
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Svedin (2011) highlights the necessity of completing the comparative study with the
description of cases.

As well as the typological classifications related to historical or socioeconomic factors
such as those developed by Warrington & Milne (2007), Sanguin (2007) identified five
typologies within the European territorial context. The islands of the ORs are, according to
Sanguin (2007), within the second typology (Category 2), characterized by the existence of
several activity subcentres that generate complex multifunctional dynamics. These territories
are characterized by a diversity of urban functions that are directly related to rural settings,
with a reciprocal dynamism among the islands’ subcentres. This is the situation of the Balearic
Islands, the Canary Islands, Sardinia, Corsica, the Azores or the Greek Islands. The official
capital of the island functions as the principal centre, while at the same time, other smaller
cities provide services and economic activities (Sanguin, 2007).

The study focuses on determining the level of representativeness of these islands with
great anthropogenic pressure, in relation to the rest of the European islands closer to the
continent, and on detecting the level of response of spatial and urban planning tools.
Comparative analysis enables the identification of differentiated territorial patterns depending
on the degree of “isolation” of the islands categorized by Sanguin’s second typology. With
two basic reference parameters: the urban footprint (measured in percentage of land use based
on specific mapping and digitalised measurements) and the density (measured in
inhabitants/km?), based on national statistical sources, we can determine which cases are the
most representative in terms of anthropogenic footprint for a later monographic review.

The identified types of land use are grouped into three categories. Urban land use
corresponds to areas that through urbanisation processes have acquired the condition of urban;
this kind of land use consists of the spaces where population settlements cohabit with intensive
secondary and tertiary economic activities. Peri-urban land use is a transitional area in rural
zones with a residential use that is at risk of becoming permanently occupied by urbanisation;
and rural land use, which includes zones with purely forestry or agricultural characteristics.

Once the islands of the ORs that have high anthropic pressure characteristics are
detected, a monographic analysis of the regional planning strategies is carried out to obtain a
holistic view of the level of confluence with the European spatial and urban planning policy
and the criteria of adaptation described in the European Urban Agenda of the Pact of
Amsterdam (Svedin, 2011; European Commission, 2013).

We have focused, therefore, on the planning tools that cover the entire island territory
and allow us to perform a detailed analysis of territorial strategies. This kind of monographic
analysis of the case studies allows us to better understand the complexity of the management
of insular territories in the face of the new challenges of climate change.

Selection of case studies

As highlighted before, the analysis focuses on islands that have diverse activity poles, according
to the Category 2 defined by Sanguin (2007). To determine the most relevant case studies of
the islands of the ORs, we make a comparison of the variables of land use and densities among
the 1slands of similar typology to determine the representative cases of greatest anthropogenic
pressure. There are important difterences depending on the distance from the continent; thus,
we differentiate between those included within continental influence and the ultra-peripheral

ones, in accordance with the previously mentioned criterion of the European Union. Related
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to climate change projections, for 2100, in both cases these islands will be affected by new

patterns in temperature, precipitations and sea level rise.

Table 1: Characteristics Sanguin’s Category 2 EU Outermost Islands (ORs) and climate

change projections for 2100 in comparison to EU island with continental influence.
Y % Urban % Peri-

Inh/  Urban Land Urban % Rural Temp. Precip. SLR
Island (EU State) Surface km?  Inhab. Use Land Use Land Use (°C) (%) (cm)
Lanzarote (SP) 845 168 82 7 11 82 2| +4 -10 ] =35 423 | +47
Sao Miguel (PO) 747 184 56 7 15 78 1423 10| +10 +23 | +47
Guadeloupe (FR) 1628 249 91 12 23 65 +18 | +2.4 -3 |-19 423 | +47
La Reunion (FR) 2500 331 89 13 31 56 +1.9 1424 43|45 421 | +48
Martinique (FR) 1128 347 90 14 27 59 +18 | +24 -3 [-19  +23 | +47
Tenerife (SP) 2034 441 38 10 19 71 2| +4 -10]-35 423 | +47
Gran Canaria (SP) 1560 546 89 11 37 52 t2 | +4  -10[-35  +23 | +47
Average results 324 84 11 23 66

Islands within continental influence:

Average results 105 67 7 15 79

Note: The islands selected within continental influence were: Naxos, Cephalonia, Lesvos,
Chios, Crete, Rhodes, Zakynthos and Corfu (GR), Sardinia (IT), Corsica (FR), Minorca,
Ibiza and Majorca (SP). Abbreviations: (SP) Spain, (PO) Portugal, (FR) France, (GR) Greece,
(IT) Italy. Inh/km? (Density in inhabitants per km?). Climate Change Projections: Annual
Mean Temperature (Temp.), Precipitations (Precip.) and Sea Level Rise (SLR). Sources: Insee
(France); INE, Consells, Cabildos, Gobierno de Canarias (Spain), INE (Portugal), ELSTAT
(Greece); Istat (Italy), 2016. Climate Projection Data from IPCC (2013).

When observing the land use pattern in both subgroups, we see the importance of the
pressure exerted by urban and the peri-urban expansion. Islands closer to the continent, which
are within its area of economic influence, have lower average urban land use values than the
outermost islands (a difference of 4%). The dynamics of urban growth in islands of the ORs
lead to a reduction of fourteen percent in the exclusively rural areas (agricultural-forestry).
While in the first subgroup, rural land use represents on average 79% of the island territory, in
the Outermost Regions this area is only 66%. The value of non-urban land use is most
significant on the islands of Gran Canaria and Reunion, reaching very dangerous levels close
to 50%, followed by Martinique with 59%. The average value of the urban population in
each group reveals that the 1slands of ORs currently exceed the expectations of EU (Eurostat,
2016, p. 9) for 2050. In some islands of this subgroup, the lack of available land raises the
percentage of population living in urban areas to nearly 90% (Table 1).

As shown in Table 1, the average density of the islands within the area of continental
influence (situated from 1 km to 400 km from the continent) is 105 inhab/km?, while the
density in the islands of the ORs is 324 inhab/km?. In the group of the outermost islands, the
islands of Martinique and Reunion have greater presence of urban land use than the rest, and
the islands of Tenerife and Gran Canaria support the greatest demographic pressure within
Europe. In all these islands, the trend follows an urban pattern characterized, as Grydehoj

(2015) indicates, by a significant concentration on the coast.
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To contextualise the densities obtained, we have compared these averages with those
obtained in similar cases on the continent, selecting the provincial as an optimal comparative
scale. For the comparative analysis, we have selected as a study group those Spanish provinces
whose capital is situated on the coast. The characteristics of the mainland provinces with
coastal capitals have several factors in common with the island territories: generally, the
provinces and their capitals concentrate first-order tourist resorts, also providing service
infrastructure and transportation in a very similar way to the islands. The Spanish coastal
provinces, except for Barcelona, find themselves with lower urban pressures compared to the
levels of the islands of the ORs; ten percent less. Setting the territorial density of islands of
ORs and analysing the territorial coastal areas of greatest density in continental Europe, only
large coastal conurbations surpass the urban and peri-urban land use of the Canary Islands or
Reunion Island. We refer to Lisbon, Oporto, Naples, the Region of Attica (Athens) and the
Dutch administrative regions of Rotterdam, The Hague and Amsterdam. From the above
data, ORs islands have a greater average urban pressure than the most urbanized coastal areas
of the continent, both in terms of land use and demographic density values. While the islands
with continental influence have similar density patterns to their mainland references, islands
of the ORs have greater urban and peri-urban pressure, a determinant factor in the degree of
vulnerability to climate change.

From this comparative analysis carried out, the islands of Gran Canaria and Tenerife
(Canary Islands, Spain), Martinique and Reunion (France) undergo the highest demographic
pressure, but especially Gran Canaria and Reunion Island also have very anthropized land
use, the non-urban surface area being of values close to 50%, while in the other outermost
islands, non-urban land use (rural land use) is around 60% or more (Martinique, 59% |,
Guadeloupe, 65% and Tenerife, 71%). Thus, the monographic analysis of the integration of
the adaptation to climate change into planning has focussed on the islands of Gran Canary
and Reunion.

Territorial context

The islands of Gran Canaria and Reunion have similar conditions and characteristics to the
outermost regions. The remoteness of the continent, which generates a strong economy of
dependence on products and economic sectors mainly related to agriculture and tourism and
the complex topography limits the possibilities for growth and expansion; a key factor in the
increase in vulnerability to natural risks (volcanology, landslides, loss of biodiversity, etc.)
(Lozano, 2006; Le Masson & Kelman, 2011). Another risk factor is their scarce surface area
that, associated with geomorphological conditions, obliges a high concentration of the
population, as well as economic activities along the coastline. This common confluence of
risks is now increased by the special sensitivity to extreme weather events (floods, droughts,
sea level rise, etc.) due to global warming (Nurse et al., 2014).

The island of Gran Canaria had its demographic explosion in the second half of the
twentieth century, when from just over 100,000 inhabitants its population multiplied by six.
Gran Canaria, therefore, has a very high demographic density, well above the values of
continental Spain and the European Union. The extraordinary economic development in the
first decade of the 21* century, with an improvement in mobility that facilitated access to
basic services, promoted an urban expansion unparalleled in insular history. Although the
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main city, Las Palmas, concentrates almost half the island's population, the shift in economic
activity from large-scale agricultural exports towards tourist and commercial development has
led to very significant spatial and structural change. The forestry system of Gran Canaria makes
up 29% of the island’s surface, while 60% is a transition space between purely rural areas and
dispersed urban zones with a high risk of negative anthropic processes. Finally, the urban
system makes up 11% of the island's surface, incorporating the main urban population
settlements and spaces for economic activities, including industrial, tourist and scientific-
technological areas in the island’s two main coastal corridors to the north and east (Cabildo
de Gran Canaria, 2014; 2017).

Related to the tourist pressure, in Gran Canaria with a GDP (2015) of € 19,200 per
capita, the number of visitors in 2017 was 4,075,607 (Cabildo de Gran Canaria, 2018). Las
Palmas city and the southern touristic area of the island are foci that attract workers due to
their high demand for labourers for the secondary and tertiary sectors. Thus, nowadays the
nearby towns are growing, most becoming dormitory towns. Finally, tourist towns are home
to a large floating population that impacts on the consumption of resources, a pressure that is
clear not only in the spatial distribution, but also over time, as the annual pressure is constant.
The spatial tension necessitated the declaration in 2003 of a moratorium to enable better
management of the tourist infrastructures that has not provided the expected results
(Rodriguez & Santana, 2012; Simancas & Ledesma, 2016). In 2017 the new Land Use Act of
the Canary Islands cancelled this limitation and a new process of conflict is foreseen. The
tourism sector is expected to expand causing urban pressure to increase and, therefore, the
current eftects of climate change may become exacerbated. Bearing this in mind, the 2017
Land Use Act mentions, for the first time, the importance of considering climate change in
the development strategies, however, it does not define specific measures in the regulatory
framework.

Reunion Island has had similar behaviour since 1950, in which it had 250,000
inhabitants. Until the year 2000 the population had increased by three times, but unlike Gran
Canaria the growth rates are still very high. It is projected that by 2040 the population could
increase by 27% (Levet, 2010). Although there are differences between the case studies,
Reunion Island largely follows the spatial pattern of Gran Canaria. The territorial distribution
of land uses in Reunion Island is very significant, economic activities are in low altitude areas
linked to the communications network and agricultural production centres.

The understanding of altitude and accessibility variables is fundamental when
performing any spatial analysis. In both islands, about 80% of the population is located in
coastal areas below the altitude of 400 metres, where communications through roads are much
more comfortable. These areas have facilitated the generation of economic activities and,
associated with this dynamic, the urban settlements have been proliferating in the less
mountainous areas (Figure 2).
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Figure 2: Spatial structure of the islands of Gran Canaria and Reunion. Source: Spatial
Planning Tools (PIO-GC and SAR). Compiled by authors.

The arc formed by the coastal road network between Saint-Pierre to the south, the
north-western sector of Saint-Paul and Le Port, the island capital Saint-Denis and the
conurbation of Saint-André shows the urban explosion of the island in all its dimensions
(Jauze, 1998; Agorah, 2014). The loss of ecosystems and biodiversity due to human
intervention is remarkable, approaching high risk values (DEAL, 2012, p. 47). A strong policy
of environmental protection still allows 56% of the territory to be maintained free of anthropic
action. The traditional rural settlements are gradually transformed into more compact nuclei
associated with new dispersed urban growths that occupy abandoned farmland. The
eminently rural anthropic space accounts for 32% of the territory, meanwhile urban land use
occupies 12%. The progressive loss of productive capacity of the primary sector gives way to
new poles of tertiary activity, where tourism has been acquiring greater relevance since the
late 90s (INSEE, 2014; Legros, 2016).

Reunion, with a GDP (2015) of € 21,900 per capita, barely reached 458,261 tourists
(IEDOM, 2016, p. 97). In this case, the resorts are located in the western sector of the island
in a dispersed and unstructured way, but it is foreseeable that with the improvement of
infrastructures, the trend will be similar to the case of the Canary Islands.

To sum up, as we have seen, along with the high level of risk associated with natural
causes, the strong occupation of the territory by urban land use and the high demographic
and tourist pressure, especially in Gran Canaria, the increase of impacts due to climate change
is an added factor that complicates the management of the territory.
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Discussion

Spatial and urban planning is subject to the environmental and social conditions of a territory.
As we have already indicated, climate change becomes part of these conditions and the need
for adaptation begins to be urgent. In this sense, islands need to start experimenting with new
planning formulas with a clear aim towards sustainability, focusing on the effective mitigation
and adaptation to climate change of their communities, beyond their exemplary reference
role (Grydehoj & Kelman, 2017). The use of islands as places of experimentation has been
argued by different authors in many fields of study (Depraetere, 2008, Gagliardi, 2009,
Kelman et al., 2015), but it is in the discipline of spatial and urban planning, where the use of
common tools can advance extrapolatable results to other territories.

National climate change policies already took into consideration the importance of
regulating adaptation strategies in spatial and urban planning at the beginning of the new
century. In 2006, Spain drafted its National Adaptation Plan which gives a relative importance
to planning, considering it as a key sector of the adaptive strategy (Gobierno de Espafia, 2006).
However, as the competences for regional planning fall on the Autonomous Communities,
there is a disparity of situations related to adaptive strategies in spatial and urban planning
(Garcia, 2016). In the specific case of the Canary Islands, the archipelago developed the
Canary Islands Strategy against Climate Change (CI-Strategy) ten years ago (Gobierno de
Canarias, 2009). The complex economic crisis that Spain has been suftering since 2008 caused
the suspension of the CI-Strategy in 2011. The public entities created for its management
disappeared between 2011 and 2015 within the framework of the measures adopted by the
Canary Islands Government for budget control, a fact that has limited the adaptation policies
to climate change in the islands (Lopez et al., 2015). However, this document had not
integrated adaptation adequately. The CI-Strategy delegated this aspect to the development
of the insular plans, as the only spatial planning tools established by the governments of each
island (Cabildos). The Gran Canaria Insular Plan (PIO-GC), with first approval in 2014, and
then in 2017, incorporated some criteria related to climate change, but it did not go on to
define concrete adaptive actions that empowered municipalities in the face of extreme events
associated with this phenomenon (Cabildo de G.C., 2014; 2017). That same year, the Cabildo
created the Climate Change Observatory (Observatorio Canario de Cambio Climatico), a Climate
Action Group within the framework of the Covenant of Mayors, to identify the risks
associated with climate change and evaluate the actions needed to reduce greenhouse gas
emissions and increase climate adaptation. However, the municipalities of the Canary Islands
do not yet have a compulsory regulatory framework that enables the development of a local
adaptation strategy.

In this sense, the response of Gran Canaria and its Insular Plan, related to climate change
adaptation, does not cover all the desired expectations. The combination of sustainable
planning and management for adaptation to climate change is one of the most complex
challenges. PIO-GC sufters from a lack of definition of clear adaptation measures, since the
risk associated with climate change is not considered as a starting premise in planning
strategies. The lack of promotion from the regional and insular government, with legislation
lacking commitment to climate change, and the absence of technical will to incorporate
adaptation among the strategies of the PIO-GC, leads to a document with inadequate
management of climate change. The threat of sea level rise, with processes of coastal erosion
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or marine transgression, is partially considered and only green infrastructure is understood to
be an adaptive resource, as an essential element for greater resilience (Table 2).

The lack of definition of the Spanish case has as a counterpoint in the effort of climate
change adaptation that has been carried out in France in the last decade. With the approval
of the Stratégie Nationale d'Adaptation (ONERC, 2007), French spatial planning has been
incorporating adaptation strategies in an increasingly consistent way. However, the French
insular ORs are still not the subject of a specific climate action plan (Ferdinand, 2018, p. 125)
and need planning tools for its implementation. The outermost French regions, as is the case
of Reunion Island, have two essential planning tools for adequate inclusion of adaptation
strategies in the management of the territory. The main document for spatial planning is the
Schéma d’ Aménagement Regional (SAR) approved by the Council of the State in 2011. This
instrument, binding for the municipal plans, defines the planning and fundamental guidelines
in the medium term for sustainable development, as well as the basic instructions for
protection and development on the coast. The integration of climate change is one of the
objectives of the SAR, focusing on adaptation as a key aspect (Region Reunion, 2011). The
strategy followed is based on the principle of preventive risk management, focusing on the
preservation of water and material resources, and approaching energy independence, where
land use models are decisive.

The guidelines established by the SAR are specified in the Schéma Régionale Climat,
Air, Energie (SRCAE) approved at the end of 2013 in accordance with the 2010 Act,
National Commitment to the Environment (Grenelle 2). The objective of this programme is
to define the guidelines and objectives of the region for 2020 and 2050 in combatting air
pollution, focusing on the development of renewable energies and the reduction of
greenhouse gas emissions, but also placing emphasis on climate change adaptation (Region
Reunion, 2013). The SRCAE is a strategic document that does not implement individualized
actions, however, following the strategies defined in the SAR and in the SRCAE, municipal
planning tools will establish the specific actions (Table 2).

The spatial planning of Reunion Island, which predates the approval of the EU Strategy
on Adaptation or the Urban Agenda, addresses all these aspects in an advanced way. For instance,
one of the issues that the SAR places in the regulatory transition scenario related to climate
change adaptation is the establishment of the criterion of “risk control” as a principle in any
anthropic intervention. It is, therefore, about avoiding risk in urban environments, reducing
the impact on infrastructures. Moreover, this planning tool seeks to favour “comprehensive
management” of the risks arising from climate change. This aspect can only be implemented
taking into account four fundamental elements: a better knowledge of climate variability,
which enables the establishment of a preventive information system; the criterion that any
development project must not imply an increase in risk, reducing the level of problems
associated with extreme weather events (risk reduction); the establishment of a management
scheme for possible climate crises and; the introduction into the planning tools of the
protection criterion, limiting, if necessary, the possibilities of urban growth, for this a new
spatial planning would be established in order to protect goods and people. In short, the SAR
and its management programme SRCAE reflect the impacts of climate change on the
development of spatial planning tools. Reunion Island has become an area for
experimentation of new planning strategies with the aim of reducing the vulnerability of the
population and infrastructures.
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Table 2: Extreme climatic events assumed by the insular spatial planning tools.

Climate Change Gran Canaria Insular Plan Regional Development

Impacts (PIO-GC) Scheme Reunion Island (SAR)
Sea level rise Yes Yes
Storm-surge No Yes

Coastal regression Yes No
Floods Yes Yes
Heat-island effect No Yes

It must be borne in mind that both PIO-GC and SAR establish different categories of
land use according to their specific spatial characteristics. Therefore, areas that do not have
permanent protection are the most vulnerable to human pressures. Planning tools should
identify those land uses whose functions are essential for ecological services, and reaffirm and
complement the protection mechanisms, since most adaptation strategies need them.

Table 3: Adaptation criteria related to Priority Themes of the European Urban Agenda.

Gran Canaria Insular Plan

Regional Development
Scheme Reunion Island

European Urban Agenda (PIO-GC) (SAR)
Priority Theme
No. 7. Climate adaptation (including Partially - Partially +

green infrastructure solutions)

The objectives are to anticipate the
adverse effects of climate change and
take appropriate action to prevent or
minimise the damage it can cause to
Urban Areas. The focus will be on:
vulnerability assessments, climate
resilience and risk management
(including the social dimension of
climate adaptation strategies).

Partially committed to
introducing adaptation strategies
(Vol 1 # 4.4: 82-86 [2014], Vol 1
# 2.3.6: 52-53 [2017]). Control
of risk in accordance with
international mitigation
agreements (Vol 2A # 5.1: 41; #
6.1: 52 [2014], Vol 3 # 1.3.3: 8
[2017]). Adaptation criteria in
coastal management (Vol 4 # 3.1:
21 [2014], Vol 1 # 4.3: 219
[2017]).

Considers the mitigation capacity
of green infrastructure but does
not establish any coherent
adaptation strategy (# 5.7: 76; #
6.4, pp. 207-208). There is no
study of the retreat of coastline,
but sea level rise is contemplated
for spatial rearrangement of
urbanized areas (# 6.11.1.3 a #
6.11.1.5, pp. 310-324).

No. 9. Sustainable use of land and
Nature-Based solutions

The objective is to ensure that the
changes in Urban Areas (growing,
shrinking and regeneration) are
respectful of the environment,
improving quality of life. The focus
will be on: urban sprawl,
development of brownfields and on
renaturing / greening Urban Areas.

Partially +

Specifies a guiding-principle
based on the establishment of a
hierarchical structure in the
territory, validating the principle
of space economy (Vol 2A # 2.3:
24-25[2014], Vol 3 # 6.5: 222-
223; Vol 3 # 3.6: 49 [2017]).

Yes

Eftectively the maximum limits
of urban development in search
of an adequate balance between
the urbanized and the natural
environment are established (#

12.2.2, pp. 363-364)

The necessary strategy for correct management of climate change in planning needs
adequate containment of urban land use. In this regard, the European Urban Agenda
establishes an initial list of Priority Themes where the climate issue is a relevant aspect
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(European Commission, 2016, pp. 1i-iv) in actions related to urban land use. According to
the Urban Agenda, two key aspects are identified: on the one hand, the control of greenhouse
gases marks a clear mitigation policy, in accordance with exclusively energetic considerations
(air quality, energy transition and urban mobility (Themes 2, 8 and 10)); on the other hand,
climate change adaptation 1s imposed on the development of planning: Climate adaptation
(including green infrastructure solutions) and sustainable use of land and Nature-Based
solutions (Themes 7 and 9). Climate adaptation and sustainable land use are part of
comprehensive management of urban and peri-urban areas in relation to the territory. Under
the umbrella of these Priority Themes, insular planning must take into consideration aspects
such as impacts, planning directed towards disaster control, environmental protection, coastal
and marine environment management, as well as conflicts arising from the pressure exerted
on land use (Table 3).

Comparing the two spatial planning formulas in Gran Canaria and Reunion Island,
there are clear similarities in essential aspects such as, for example; trying to contain urban
expansion through more restrictive measures in the modification of land uses, previously
determining the residential load capacity and economic activities; the control of peri-urban
space by recovering vacant lots without activities within urban nuclei, promoting new
centralities and; proposing mechanisms of urban regeneration and increasing density to
prevent spread and reduce mobility requirements. Planning in both regions has the basic
principle of efficient use of the island’s territory. Along with this guideline, these planning
tools have a set of core objectives (guiding principles) which are coherent with planning
challenges in any island or continental territory, but the French case has taken some steps
forward in the integration of the climate issue.

However, a subject that remains latent in the two forms of planning is the fact that,
understanding that climate change will continue, it is necessary to introduce a component of
flexibility in planning. We must avoid a vision of the term flexibility where planning is
understood as an element of opportunity for the private sector, especially in a traditional
regulatory framework such as the French or Spanish ones, strongly marked by a “plan-led
system” (Mufioz & Tasan-Kok, 2010). It requires, however, a new attitude when establishing
planning management strategies whose challenge will be to incorporate climate change. These
planning tools are more similar to the direction emphasized by Friedmann (2003) where
planning must go from an instrument of control to an instrument of innovation and action.

Thus, we are in a renewed process of changing connotations of flexibility, previously
reflected in the literature (Tasan-Kok, 2008, p. 187) but with a new component not yet
explored; climate change and the adaptation capacity to new conditions. In the case of Gran
Canaria, the term used in the first document of the Insular Plan is "Elasticity" (Cabildo de
G.C,, 2014, p. 67). Along with criteria of spatial functionality, elasticity in planning enables
a wide-range of land use changes to be designed in a more adaptive future. This principle
considers that planning does not end in the drafting process but is permanent and applicable
at any time since the implementation of the planning could have certain unforeseen defects
that can be corrected during the development of the Plan. However, the changes introduced
in the last Insular Plan support the territorial flexibility in the face of climate change in the
containment of urban growth (Cabildo de G.C., 2017, p. 412). Meanwhile, Reunion Island
has a more static vision, calling for greater control (SRCAE, 2013, p. 71) to reconcile flexibly
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the increase in population and limit the energy demand, while guaranteeing preservation of
natural and agricultural environments in the context of climate change.

In our analysis we observe a change in motivation in the legislative sector, which
proposes the reorganization of the initial planning criteria, legitimized by a greater knowledge
of the risk events with more probability of impact. The ability to introduce adaptation
strategies into planning tools depends largely on the correct determination of climate change
scenarios. Climate change scenarios handle a high degree of uncertainty due to the
microclimatic conditions of the islands which can not be introduced in Regional Climate
Models (since they can only capture the large-scale athmospheric circulation). In spite of this,
spatial and urban planning must assume this uncertainty and incorporate the simulations in its
determinations. The insular urban policies must fight to eliminate the barriers to adaptation
management as an incipient concept and promote suitable legislation that empowers the
municipalities for their correct execution.

On the other hand, with respect to the social dimension of the adaptation (Priority
Theme 7), a deficit can be observed in the process of participation of the communities in
both islands. The scarcity of specific adaptive actions in the planning shows both the lack of
technical integration of the climate issue and also a reduced role of social capital in the decision
making. This is basically due to the ignorance among the population of the impact derived
from climate change and the scarce budget provision for adaptation of the European Union
and the states themselves. The population clearly recognises the need for a transition towards
more sustainable land management models, however, the need to relocate uses and activities
situated in vulnerable sectors is not accepted. The scarce participation of the population in
decision making is being reverted by providing incentives for more participative risk
management processes, examples of which are occurring in other European islands such as
Tenerife or The Isles of Scilly (Hernandez et al., 2018; Petzold, 2018). The decision on
adaptation strategies follows a pattern imposed by the administration (top-down), in which
community participation has not been adequately promoted.

Conclusion

Island regions are able to be taken as an example of conflict in the management of climate
change. Spatial adaptation to the consequences of climate change is essentially a matter of
changes in the configuration of the territory, especially in urban and peri-urban areas. The
analysis carried out demonstrates that the ORs of Gran Canaria and Reunion Island have
initiated the incorporation of the climate issue into planning tools. Undoubtedly, the special
conditions of both islands, both in their relations to climate change as well as the
mainstreaming adaptation into planning tools, represent a huge technical and management
challenge. The confluence of these aspects is an incentive for the experimentation of new
planning strategies incorporating flexibility related to the new environmental conditions
derived from climate change. It has been possible to detect that this experimentation is taking
place although the advances in the integration of the adaptation are not sufficiently relevant.
An interesting aspect of the planning tools in both territories is the establishment of a
balance between sustainable development and territorial efficiency with sufficient flexibility
to gradually adapt to the climate changing conditions. In the case of Gran Canaria, the
challenge is to incorporate climate change adaptation into its regulatory framework and
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maintain the dynamics of tourism through the development of adaptation measures
considering changes in climatic conditions. In Reunion Island, if the population growth
forecasts are fulfilled, a critical mass may be reached, justifying a stronger position in the local
autonomy of its planning decisions in the face of climate change.

Despite this, the analysis performed on the degree of coincidence of the Priority
Themes from the European Urban Agenda with those of the islands themselves has identified
some divergences related to the response to the threat of climate change. This aspect has not
yet been included in the Spanish framework in a binding way, as proven in Gran Canaria. In
contrast, Reunion Island has taken important steps in mainstreaming adaptation into spatial
and urban planning, placing itself in an exemplary position.

The capacity of the outermost European regions is very limited in adjusting the
planning decisions to the criteria of the European Strategy on Adaptation and the Urban
Agenda defined by the Pact of Amsterdam. However, the French model has introduced the
climate issues in a direct way as opposed to the planning made in the Canary Islands. These
differences have their origin in the regulatory framework because, from a spatial management
viewpoint, as non-sovereign islands they are subject to support from their metropolises in
accordance with the interests of the continent (Le Masson & Kelman, 2011). The apparent
autonomy of decision in establishing their own planning rules must be followed and supported
by both the European institutions and their respective countries.

Therefore, together with the identified limitations, there are two problems that are
added in the spatial management of the islands of the ORs. Firstly, an inadequate definition
of the legal framework of planning tools that incorporate the issue of adaptation within their
normative corpus. As we have indicated, the lack of concreteness of the Spanish National
Adaptation Plan has also resulted in a lack of normative specification in the Canary Islands
Strategy against Climate Change. Moreover, procrastination in taking adaptation decisions
since the adoption of the 2007 French Strategy brings to light management errors and raises
the spectre of a “discontinuity” (Region Reunion, 2011, p. 97), in the process of normative
integration of Reunion Island. Secondly, in both cases, the scarce participation of social capital
in the definition of adaptation strategies is recognized. As for the social dimension, there is a
regulatory framework that does not favour the participation of the population in decision
making, a top-down structure being imposed.
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