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PRIMA – Partnership for Research and Innovation in the Mediterranean Area 
is the most ambitious joint programme to be undertaken in the frame of Euro-
Mediterranean cooperation. By funding R&I through competitive calls, PRIMA 
aims to build research and innovation capacities and to develop knowledge and 
common innovative solutions for sustainable agro-food systems and integrated 
water provision and management in the Mediterranean area, to make those 
systems and that provision and management more climate resilient, efficient, 
cost-effective and environmentally and socially sustainable, and to contribute to 
solving water scarcity, food security, nutrition, health, well-being and migration 
problems upstream.  
 
PRIMA also aims at to contribute to United Nations’ Agenda 2030 through the 
achievement of the Sustainable Development Goals (SDGs).  
 
PRIMA consists of European Union Member States, Horizon 2020 Associated 
Countries and Mediterranean Partner Countries on an equal footing basis (co-
ownership, co-management and co-funding) with the Participation of the 
European Commission, under the framework of an art.185 TFEU. 

The European Institute of the Mediterranean (IEMed), founded in 1989, is a 
think and do tank specialised in Euro-Mediterranean relations. It provides policy-
oriented and evidence-based research underpinned by a genuine Euromed 
multidimensional and inclusive approach.  
 
The aim of the IEMed, in accordance with the principles of the Euro-
Mediterranean Partnership (EMP), the European Neighbourhood Policy (ENP) 
and the Union for the Mediterranean (UfM), is to stimulate reflection and action 
that contribute to mutual understanding, exchange and cooperation between 
the different Mediterranean countries, societies and cultures, and to promote 
the progressive construction of a space of peace and stability, shared prosperity 
and dialogue between cultures and civilisations in the Mediterranean. 
 
The IEMed is a consortium comprising the Catalan Government, the Spanish 
Ministry of Foreign Affairs and Cooperation, the European Union and Barcelona 
City Council. It also incorporates civil society through its Board of Trustees and 
its Advisory Council. 
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The socioeconomic impact 
of climate change in the 
Mediterranean 
 
The Mediterranean Basin enjoys very at-
tractive geographical, climatic, and cul-
tural features. It hosts a high-density 
population mainly in the coastal areas, 
of over 500 million people which has 
doubled in the last 40 years, and it is 
still increasing at a high pace.  
 
The region faces severe threats includ-
ing water stress, impaired food pro-
duction, food security, desertification, 
severe pollution to mention just a few. 
These threats have been exacerbated 
in the last decades by increased de-
mography, migration to urban areas, 
tourism (the first tourist destination in 
the world), and very importantly, cli-
mate change. The Mediterranean 
suffers from an increase of temperature 
20% higher than the world average. It 
is a real hotspot of climate change. 
 
The present monography, sponsored by 
the European Institute of the Mediterra-
nean (IEMed), addresses the socioecon-
omic impact of climate change. There 
are a lot of studies on the biophysical 
impact of climate change. Its socioecon-
omic impact has been less studied pro-
bably because of its complexity. 
Important knowledge gaps do exist.  
 
The purpose of gathering knowledge 
on the socioeconomic impact of cli-
mate change is to advise decision-
makers on the difficult decisions to be 
taken to mitigate and adapt to climate 
change in a region facing severe 
threats that climate change only ex-
acerbates. For decision-makers, the so-
cioeconomic impact is more relevant 
than the biophysical impact of climate 
change.  

Viki Reyes and Esteve Corbera in their 
paper show the very fragile balance of 
the ecosystems in the region which 
have been under human interventions 
for several thousands of years. They 
propose that the underlying threats ex-
acerbated by climate change need to 
be tackled at the level of the whole re-
gion and with a multidisciplinary ap-
proach. This is a common and strong 
message stemming from the different 
papers. No country on its own will be 
able to deal with these threats, and 
sectorial approaches will miss the 
point.  
 
Alain Safa exemplifies the challenges in 
three key areas, agriculture, food, and 
water. He shows that the data are ap-
palling, and actions need to be taken 
at the international level. The impact 
will be very important while the in-
equalities and the social unrest con-
sequently will spread. He supports 
strong cooperation between the differ-
ent countries with the creation of an in-
stitutionalised structure.  
 
Irina Solovyeva and Elena Xoplaki’s 
focus is on the methodological gaps to 
make a proper socioeconomic assess-
ment. They look at the hurdles scien-
tists face to make a proper assessment 
of the socioeconomic impact of climate 
change. They stress the need to have 
data disaggregated at the level where 
decisions are taken. They also discuss 
the obstacles for scientists to convey 
recommendations that help decision-
makers in their difficult decisions.   
 
Joan Subirats looks at the problem from 
the other side of the table. His analysis 
takes the point of view of decision-
makers. He highlights the difficulty to 
follow scientific recommendations 
specially when they severely affect spe-
cific groups of people even if they are a 
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minority. He fosters the need of nego-
tiation with different actors to reach as 
much a consensus as possible, which 
means not only having data but listening 
to a broad range of stakeholders.  
 
The main message of the monography 
is that there is a high degree of consen-
sus on the biophysical impact of cli-
mate change in the region. However, 
there is no such consensus on how to 
deal with it. Better knowledge on the 
socioeconomic impact of climate 
change is needed to advance the 
decisions to be taken. Addressing this 
uncertainty needs a pan-Mediterra-

nean approach, multidisciplinary 
studies, and imagining broad govern-
ance including many actors.  
 
PRIMA contributes to this effort with re-
search and innovation projects which 
aim at providing solutions to the chal-
lenges caused or exacerbated by cli-
mate change in the Mediterranean. 
Projects embed the socioeconomic di-
mension and a nexus approach taking 
into account as many sectors as possible 
and the links among them. PRIMA sup-
ports knowledge, networking, and an in-
tegrated approach to solutions the 
region needs.



11



1With contributions from F. Baró, P. Benyei, A. Calderón-Argelich, P. Dominguez, S. Graham, S. Gorostiza, A.B. Junqueira, 
A. Porcuna-Ferrer, B. Rodriguez-Labajos

Climate Change Impacts 
on the Mediterranean Basin: 
A Social-Ecological 
Perspective 

Victoria Reyes-García 
Research Professor, Catalan Institution for 
Research and Advanced Studies (ICREA), 
Institute of Environmental Science and 
Technology, Autonomous University of 
Barcelona (UAB) 
 
Esteve Corbera 
Research Professor, Catalan Institution for 
Research and Advanced Studies (ICREA), 
Institute of Environmental Science and 
Technology, Autonomous University of 
Barcelona (UAB) 
 
Laboratory for the Analysis of Social-
Ecological Systems in a Globalised World 
(LASEG)1  
 



13Socioeconomic Impacts of Climate Change in the Mediterranean

The Mediterranean Basin is a biodiver-
sity-rich region that provides a wide 
range of nature’s contributions to 
people and supports a diverse cultural 
heritage (Blondel, Aronson, Bodiou, & 
Boeuf, 2010; Catsadorakis, 2007; Mar-
tín-López et al., 2018). While the under-
lying determinant of the region’s biodi-
versity and ecosystem structure remains 
the highly specific climate characterised 
by the strong temporal and spatial 
variability of the hydrological cycle 
(e.g., Cudennec, Leduc, & Koutsoyian-
nis, 2007), biodiversity in the region 
cannot be understood without con-
sidering the long-term interactions and 
co-evolution of different human societies 
with Mediterranean diverse biotas 
(Grove & Rackham, 2003). Indeed, 
Mediterranean seascapes and land-
scapes have been shaped by a long 
history of human management, which 
has resulted in complex social-ecolo-
gical systems where social and ecolo-
gical aspects are linked through feed-
back mechanisms (sensu Berkes, Folke, 
& Colding, 1998). Because climate is 
so intrinsically linked to the functioning 
of Mediterranean social-ecological sys-
tems, there is a need for a non-sectoral 
treatment of the climate-biodiversity-
society nexus. 
 
This text briefly examines the impor-
tance of focusing on the climate-biodi-
versity-society nexus in the Mediterra-
nean Basin, arguing for the need to 
consider the region as a complex so-
cial-ecological system affected by 
multiple threats. The major implication 
of the approach outlined is that, while 
climate change is an important driver 
of change in the Mediterranean region, 
it needs to be considered with other 
drivers of change (e.g., land use, over-
fishing). The first part of the article 
presents the most prominent features 
that characterise the Mediterranean 

region as a complex social-ecological 
system. Section 2 outlines some of the 
most prominent threats affecting the 
region, including climate change, and 
Section 3 describes the interlinkages 
of climate change with other relevant 
threats. The last section discusses chal-
lenges for the governance of Mediter-
ranean complex social-ecological sys-
tems in a climate change context. The 
text concludes with some research and 
policy recommendations. 
 
The Mediterranean 
region: A complex 
social-ecological system 

The Mediterranean Basin is one of the 
world’s of biological diversity hotspots 
(Myers, Mittermeler, Mittermeler, Da 
Fonseca, & Kent, 2000), characterised 
by a high level of endemism and species 
richness, encompassing a diverse range 
of marine, freshwater and terrestrial 
ecoregions (Balzan et al., 2019). A fun-
damental feature of the Mediterranean 
region is the strong spatial and temporal 
variability of the hydrological cycle, 
one of its most visible markers being 
the periodic succession of extreme 
droughts and floods that have shaped 
both Mediterranean biodiversity and 
cultures (Blondel, 2006; Cudennec et 
al., 2007). Mediterranean coastal and 
marine environments present a high 
number of endemic species, contribu-
ting to about 7% of the world’s marine 
biodiversity while representing only 
0.8% of the global ocean surface (Bi-
anchi et al., 2012; Coll et al., 2010). 
Most of this biodiversity is found in 
coastal and continental shelves, where 
seawater is colder and fresher, and 
where productivity is higher than in 
the rest of the Mediterranean Sea (Coll 
et al., 2012). The Mediterranean Sea 
also is one of the largest archipelagos 



in the world, containing 10,000 islands 
and islets with a significant part of 
Mediterranean biodiversity (Vogiatza-
kis, Mannion, & Pungetti, 2008). Hu-
mans have exploited the Mediterra-
nean Sea since the prehistoric era 
(Cortés-Sánchez et al., 2011). The im-
pacts of fishing in the marine environ-
ment have resulted in a myriad of 
traditional fish conservation and man-
agement techniques  (Damalas et al., 
2015).  
 
The rich terrestrial biodiversity of the 
Mediterranean Basin results from the 
historical interplay of climatological, 
biophysical and social processes. Hot 
summers regularly result in dry con-
ditions in much of the basin, whereas 
mild humid winters provide the right 
conditions for high biological produc-
tivity. Since the Neolithic period, or 
even earlier, this biodiversity has been 
managed by hunter-gatherers first, and 
then by a network of agro-sylvo-pastoral 
societies (Blondel, 2006). Through di-
verse fire management, grazing, cutting 
and ploughing strategies, embedded 
in numerous formal and informal insti-
tutions and shaped by specific knowl-
edge and practices, Mediterranean so-
cieties have strongly influenced biodi-
versity patterns and dynamics (e.g., 
Gauquelin et al., 2018; Genin, Aumeer-
uddy-Thomas, Balent, & Nasi, 2013; 
Michon, de Foresta, Levang, & Ver-
deaux, 2007). The co-evolution of hu-
mans and biodiversity helps explain 
the complexity and diversity of Medi-
terranean social-ecological systems. 
 
Productive Mediterranean seascapes 
and landscapes provide numerous con-
tributions to people. Millions of people 
directly or indirectly depend on the 
Mediterranean seascape for the pro-
visioning of fisheries. Marine habitats 
also contribute to water purification, 

biological and climate regulation, coastal 
protection, ocean nourishment, recre-
ation and tourism, and provide symbolic 
and aesthetic values (Coppari, Zanella, 
& Rossi, 2019; Liquete et al., 2013; 
Lloret, 2010). Similarly, Mediterranean 
forests and agricultural landscapes have 
provided, and in some cases continue 
to provide, a wide range of resources 
and services including human food, 
medicines, ritual material, firewood, 
construction wood, clean water and 
forage for livestock. For example, range-
lands and grasslands in the Mediterra-
nean Basin account for 50% of the land 
surface and for about 270 million ha in 
the arid and semi-arid zones (i.e., zones 
receiving 100-400 mm annual rainfall) 
(CIHEAM, 2009). These biodiversity-
rich managed ecosystems provide for-
age, but also many other contributions 
to people, including carbon storage, 
soil erosion prevention, or freshwater 
provision. 
 
Mediterranean 
social-ecological 
systems under threat 

Mediterranean complex social-ecolo-
gical systems are now threatened by 
direct (i.e., resource exploitation, pol-
lution, land use change, biological in-
vasions, and climate change) and indi-
rect drivers of change (e.g., population 
growth, urbanisation) (Hanaček & Ro-
dríguez-Labajos, 2018). These threats 
operate independently and synergis-
tically and affect terrestrial, freshwater 
and marine ecosystems (e.g., Piroddi 
et al., 2017; Thom & Seidl, 2016). These 
changes also impact people’s quality 
of life and wellbeing, compromising 
societal goals and potentially leading 
to a decline in the capacity of eco-
systems to sustain human life (Cramer 
et al., 2018). 

Policy Study n. 6
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Direct threats to Mediterranean social-
ecological systems include resource ex-
ploitation (e.g., overfishing), pollution, 
land use change (e.g., abandonment 
of agro-silvo-pastoral practices, agri-
cultural intensification), biological in-
vasions, and climate change (Azzurro 
et al., 2019; Liquete, Piroddi, Macías, 
Druon, & Zulian, 2016). Mediterranean 
marine habitats are threatened by over-
fishing (more than 90% of assessed 
stocks were overfished in 2015), but 
also by rising recreational uses, chemical 
pollution and biological invasions, such 
as the reported increase in abundance 
of warm-adapted marine species of 
both native and exotic origin (Azzurro 
et al., 2019; Coll et al., 2010). Mediter-
ranean terrestrial species are also under 
threat. For example, perennial grasses 
dominate in most natural grasslands 
and provide forage for livestock, par-
ticularly in Southern Mediterranean 
countries. The expansion of rain-fed 
annual cereals to meet increasing de-
mand for human food has resulted in 
the reduction of the area available for 
grazing (e.g., Dominguez, Zorondo-
Rodríguez, & Reyes-García, 2010; Le-
lièvre & Volaire, 2009). Millions of hec-
tares of rangelands have disappeared 
along with their unique biodiversity, 
grazing being displaced to dryer and 
poorer rangelands, more inclined to 
quickly degrade due to overgrazing. 
This has, in turn, led to soil erosion 
and the loss of vegetation cover and 
overall biodiversity (Blondel, et al., 
2010; Sirami et al., 2010).  
 
These direct threats experienced by the 
Mediterranean social-ecological system 
are shaped by underlying factors or in-
direct threats, including demographic 
and socioeconomic trends, urban de-
velopment, or fragmented governance 
structures. For example, in the last four 
decades, the Mediterranean Basin has 

doubled in population. Further population 
increases are expected, particularly in 
Southern Mediterranean countries. This 
trend drastically increases the demand 
for food and water. The increasing water 
demand from a growing population 
competes with water demands in other 
sectors, including industrial and energy 
uses and agriculture. Agriculture in the 
region has intensified and experienced 
the replacement of traditional Mediter-
ranean crops (e.g., wheat) with more 
financially attractive but also more 
water-demanding crops (e.g., maize, 
fruit trees) (Harmanny & Malek, 2019) 
and varieties (Fradgley et al., 2020). 
Water-demanding crops and varieties 
are often associated with higher re-
source requirements and long supply 
chains, which also contribute to in-
creasing the ecological footprint of far-
ming systems (Pérez Neira, Soler Mon-
tiel, Delgado Cabeza, & Reigada, 2018). 
Another important indirect threat to 
Mediterranean social-ecological systems 
is urbanisation. By 2030, the Mediter-
ranean Basin will be the global biodi-
versity hotspot with the highest per-
centage of urban land (5%) (Elmqvist 
et al., 2013). About one third of the 
population of the Mediterranean Basin 
is concentrated in coastal areas (Coll 
et al., 2010), characterised by a high 
degree of urbanisation and by being  
important tourist destinations (Obrador 
Pons, Crang, & Travlou, 2009). The 
Mediterranean southern shore is en-
gaged in an urban transition that re-
sembles trends experienced in the 
northern shore some decades ago and 
that resulted in a population increase 
in coastal areas. These growing urban-
isation trends are also related with the 
depopulation of rural areas (FAO, 2006; 
Pinilla & Sáez, 2017). 
 
In addition to these threats, climate 
change impacts in the Mediterranean 



Basin are now considered so severe 
that the region has become a prominent 
climate change hotspot (Kim, Seo, & 
Chen, 2019). The main recorded and 
projected climate changes in the area 
include sea and land surface warming 
at a faster rate than global averages, 
a reduction in rainfall, increasingly fre-
quent dry periods, and the increased 
intensity and frequency of extreme 
events (heatwaves, droughts and 
floods) (Schleussner, Donges, Donner, 
& Schellnhuber, 2016). Climate change 
will impact the functioning of all com-
ponents of the Mediterranean biome, 
including both managed and natural 
habitats, with cascading impacts on 
people’s quality of life. For example, 
Mediterranean marine species have 
been shifting their distribution, mi-
gration patterns, seasonal activities, 
abundances, growth and mortality 
rates, and trophic interactions in re-
sponse to climate change disturbances 
(i.e., sea-level rise, increasing water 
temperature and acidification, coastal 
erosion) (Adloff et al., 2015; Pagès-
Escolà et al., 2018). Climate change 
also influences coastal ecosystems 
through sea-level rise, which can cause 
coastal flooding, shoreline retreat, 
and coastal squeeze, affecting coastal 
wetlands and leaving no available 
space for coastal ecosystems. Forest 
ecosystems are also affected by in-
creases in the occurrence of extreme 
temperature events and droughts 
(Gouveia, Trigo, Beguería, & Vicente-
Serrano, 2017) with expected changes 
on plant phenology (Settele et al., 
2015), increase in species mortality 
and defoliation (Linares, Taïqui, & Ca-
marero, 2011), and increase in fire 
risks, including extreme fire events 
(or “megafires”) (Ruffault, Moron, 
Trigo, & Curt, 2016). The coupled ef-
fect of warming and drought is ex-
pected to lead to an increase in aridity 

and the subsequent desertification of 
many Mediterranean land ecosystems 
(Linares et al., 2011).  
 
Interlinkages between 
climate change and 
other threats in the 
Mediterranean  

 
Climate change impacts co-occur and 
interact with other anthropogenic 
drivers of global change, resulting in 
synergistic effects, cascading effects, 
and abrupt and irreversible thresholds 
of social-ecological change. These po-
tential interacting effects may affect 
not only the maintenance of biodiversity 
and climate stability but human liveli-
hoods and wellbeing (Cramer et al., 
2018). For example, climate change 
renders marine ecosystems more vul-
nerable to overfishing, natural hazards, 
and biological invasions (Micheli et al., 
2013). The responses of the biophysical 
system to multiple drivers will ultimately 
have significant consequences for sys-
tem biodiversity, functioning and pro-
ductivity and hence for its overall con-
tributions to people (Doney et al., 
2012). Therefore, the impacts of climate 
change on the marine system and the 
cascading effects on social-ecological 
systems cannot be evaluated in isolation. 
Such evaluation needs a careful con-
sideration of the interactions between 
such impacts and other drivers of 
change. The synergistic effects of com-
bined pressures are also evident in 
Mediterranean landscapes. For 
example, while the greater incidence 
of drought due to climate change is a 
threat for agriculture in Mediterranean 
areas (CIHEAM, 2009), the impacts of 
drought on agriculture are aggravated 
by the increased water demand of in-
dustrial uses, growing urban popu-
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lations, and critical reduction of ground-
water levels resulting from generalised 
access to groundwater for irrigation 
(e.g., Custodio et al., 2016). Similarly, 
fire regime changes and the occurrence 
of megafires are related to increased 
drought due to climate change but 
also to land use change, the relative 
importance of each driver being difficult 
to disentangle (Ruffault et al., 2016).  
 
The interactions between different 
drivers of change not only affect the 
maintenance of biodiversity and climate 
stability, but also people’s quality of 
life. For example, intense precipitation 
events due to climate change will ag-
gravate existing soil erosion on heavily 
intensified agricultural areas or on over-
grazed grasslands, thus diminishing 
services provided by soils (Sirami et 
al., 2010). Climate change can also ag-
gravate social change processes. For 
example, the growing urbanisation 
trend that has depopulated rural areas 
has been accelerated by climate change 
as seen in the drought-driven rural ex-
odus observed in Morocco between 
1980 and 1990 and in Algeria and Tuni-
sia in 1999 (García-Nieto et al., 2018). 
In this context, agriculture, husbandry 
and forestry activities are abandoned 
or developed by fewer hands, which 
can further result in the dismantling of 
collective resource management insti-
tutions (Albizua, Corbera, & Pascual, 
2019). The increase in average tem-
perature and more recurrent droughts, 
coupled with growing urban popu-
lations, may significantly impact many 
other aspects of human wellbeing, in-
cluding health (Linares et al., 2020) or 
social conflicts (e.g., Schleussner et al., 
lead to 2016). The inextricable links of 
the Mediterranean socio-ecosystem 
with other regions/socio-ecosystems 
of the world might also entail cascading 
effects across socio-spatial scales, and 

particularly climate-driven human mi-
gration (Cattaneo et al., 2019). 
 
Governing 
the Mediterranean 
social-ecological system 
in a climate change 
context 
 
Understanding trends in the Mediter-
ranean social-ecosystem and managing 
them in a context of uncertainty requires 
a pan-Mediterranean, integrative ap-
proach based in inter- and transdis-
ciplinary knowledge and the enlarge-
ment of the governance space.  
 
The combined pressure of different en-
vironmental and anthropogenic threats 
makes the Mediterranean Basin a par-
ticularly vulnerable region, now and in 
the future. However, most climate 
change adaptation and mitigation 
measures have so far been sectoral. 
For example, governments from North 
African countries that suffer from high 
inter-annual water variability have built 
dams and reservoirs, which have facili-
tated agricultural intensification but 
eventually amplified, rather than miti-
gated, water scarcity. These types of 
water management responses make it 
possible to cope temporarily with the 
pressures of global change but may 
transfer pressures to other sub-regions, 
sectors, or scales (Bonté et al., 2019), 
eventually resulting in maladaptive out-
comes. This also applies to the strategies 
for climate change adaptation and miti-
gation of cities that would also improve 
the health and well-being of citizens.  
An urban example would be taking 
into account the often compact and 
space-limited availability for green 
spaces of Mediterranean cities in re-
thinking the design of urban green in-
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frastructure to fairly provide temperature 
regulation, water retention and air 
quality across different city areas (Baró, 
Calderón-Argelich, Langemeyer, & Con-
nolly, 2019; Delgado-Capel & Cariñanos, 
2020). Similarly, sectoral climate mitiga-
tion measures that do not consider con-
sequences in the social-ecological system 
where they take place, such as tree 
planting in grasslands and savannas as 
a carbon sequestration measure, can 
have unintended consequences, such 
as increased land conflicts or under-
ground water shortages (Jackson et al., 
2005). Therefore, it is important to con-
sider that any climate mitigation or adap-
tation strategy becomes, in fact, a process 
that may result in economic, social and 
ecological trade-offs for the social-ecol-
ogical system (Dhénain & Barreteau, 
2018). Failure to recognise the inter-
twining of climate change drivers and 
other threats to Mediterranean social-
ecological systems, and their potential 
divergent effects on ecologies and social 
groups, can lead to less-than-optimal 
policy interventions. Transformative gov-
ernance for climate action thus requires 
being sensitive to the interactions of 
environmental stressors and the unin-
tended consequences at different social, 
temporal, and geographical scales. In-
tegrated policies should simultaneously 
deal with aspects that are separately 
addressed in the policy-decision arena, 
from water management to energy gen-
eration, transportation, migration, housing 
policies, or social equity.  
 
In considering the additive and synergistic 
impacts of climate change and other 
drivers of global environmental change, 
it is important to acknowledge that im-
pacts are not equally distributed, either 
geographically or socially. In the long 
term, climate change will affect all life 
on Earth but, in the short term, climate 
change impacts are more pronounced 

in some geographical areas and more 
threatening for people who directly de-
pend on nature for their livelihood or 
who are in situations of vulnerability with 
less adaptation options available (IPCC, 
2014). For example, sea level rise is a 
major challenge for the Mediterranean 
Basin, with risks related to coastal flooding 
and shoreline retreat, for which coastal 
communities face larger threats than in-
land communities. Many climate change 
sensitive regions in the Mediterranean 
Basin are found along the southern and 
eastern shores, in countries with greater 
social vulnerability, whose adaptability 
may be constrained by more limited 
public budgets and higher average pov-
erty (Ford et al., 2015). Acknowledging 
that the risk of climate impacts results 
from the interaction of environmental 
variability and hazards with the vulner-
ability and exposure of human and 
natural systems is particularly important 
in the Mediterranean Basin, where two 
economically and socially contrasting re-
gions co-exist. Consequently, the Medi-
terranean social-ecological systems will 
benefit from adopting a pan-Mediterra-
nean governance approach, with the cli-
mate-biodiversity-society nexus as a 
unifying theme. 
 
Given the complexity of the task, there 
is a need for transdisciplinary approaches, 
involving the co-production of new knowl-
edge drawing from different scientific 
disciplines and knowledge systems. Col-
laboration among climate, natural and 
social sciences and the humanities is 
needed to disentangle complex inter-
actions between climate, environment, 
and society in the past and future. For 
example, while the impacts of climate 
change on water resources and man-
agement are widely recognised, existing 
initiatives to systematise knowledge 
about such impacts on the ensuing policy 
responses have mostly focused on the 
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hydro morphological and biophysical 
processes involved. A similarly ambitious 
effort on the social, political, and cultural 
facets of water management is urgently 
needed (Grizzetti, Lanzanova, Liquete, 
Reynaud, & Cardoso, 2016), in which 
the humanities could also play an im-
portant role (e.g., (McNeill, 1992). 
 
Transdisciplinary approaches should also 
include insights from different knowledge 
systems. Adapting to climate hazards 
has long been part of farming practices 
in many Mediterranean societies, which 
have developed strategies of adaptation 
to erratic rainfall or hot summers, by for 
example growing drought-tolerant crops 
(e.g., pulses, olives, grapes, almonds), 
practising transhumance, and adopting 
water harvesting techniques (e.g., Belhadj 
Elmehdi, Remini, Rezzoug, & Hamoudi, 
2020). Such strategies are important per 
se but also because they could contribute 
to developing new adaptive solutions 
when complementing scientific knowl-
edge (Tengö, Brondizio, Elmqvist, Malmer, 
& Spierenburg, 2014). The potential for 
bridging these knowledge systems has 
been highlighted, for example, for Medi-
terranean agroecological food production 
(Aguilera et al., 2020; Migliorini, Gkisakis, 
Gonzalvez, Raigón, & Bàrberi, 2018). 
Agroecology offers a holistic framework 
enabling the recovery and assessment 
of traditional knowledge and the co-
creation of new local knowledge for en-
hancing resilience. It also highlights the 
role of the reconnection of food pro-
duction and consumption, associated 
with the recovery of the locally adapted, 
largely plant-based Mediterranean diet 
(Aguilera et al., 2020). Other aspects 
could benefit from a similar approach.  

Conclusion 

Climate change and other drivers of 
global environmental change will in-

creasingly influence and determine the 
evolution of complex social-ecological 
systems. This is true in most parts of the 
world, but of clear relevance in the 
Mediterranean region due to the intense 
long-term human imprint on the en-
vironment. Climate change, biodiversity 
loss and diverse forms of resource degra-
dation (e.g., atmospheric, water and soil 
pollution, land erosion) intersect to affect 
the ecologies and the economic, political 
and social fabric of Mediterranean so-
cieties. The interactions of climate change 
with these other drivers of environmental 
change in the evolution of complex land 
and seascapes imply that issue-focused 
research may not be able to capture 
synergistic impacts and subsequently 
devise adequate policy interventions. 
From a policy perspective, it becomes 
paramount to identify policies and acti-
vities that can address the root causes 
of environmental change, ameliorate the 
latter’s negative effects on social-ecolo-
gical systems, and do so guaranteeing 
human wellbeing and good quality of 
life.  
 
Being aware that climate change is 
part of a broader process of global en-
vironmental transformations and impacts 
and the need to ensure human well-
being justifies the establishment of 
pan-Mediterranean research efforts that 
involve diverse institutions and are sen-
sitive to multiple disciplines and forms 
of knowledge. Enhancing the co-pro-
duction of knowledge across scientific 
disciplines and knowledge systems is 
thus a prerequisite for the design of 
sound policies that consider the com-
plexities of the climate-biodiversity-so-
ciety nexus. Such efforts could also 
serve as inspiration for other world re-
gions also experiencing multiple envi-
ronmental threats and sharing a history 
of ecological, social, and cultural adap-
tations. 
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The countries of the Mediterranean 
Basin share a very attractive geograph-
ical area, with high population density, 
rich in activities and full of history, 
which since antiquity has been an im-
portant place of exchanges. 
 
This crossroads of civilisations, a mari-
time zone surrounded by three conti-
nents, has marked humankind since 
time immemorial. Logically, the popu-
lation concentration is dense and the 
economic activities are many. This so-
cioeconomic dimension symbolises 
both the richness to produce and also 
increasingly more demanded re-
sources. 
 
The countries of the Mediterranean 
Basin were home to over 542 million 
people in 2020, a number that is ex-
pected to rise to 657 million by 2050. 
The Mediterranean population living in 
the southern countries accounted for 
46.3% in 2020, and should reach 55.5% 
by 2050 (UN DESA, 2019). This demo-
graphic momentum is inevitable. 
 
The climate change predicted for dec-
ades and discussed for years with its 
unfavourable effects is now beyond 
doubt. Socioeconomic changes will af-
fect people, their needs, their wealth 
and their wellbeing. We will focus our 
analysis on staple goods, i.e. water, 
food and agricultural products. These 
basic elements are essential for the sur-
vival of much of the population around 
the Mediterranean Basin. 
 
Climate change is linked to global 
warming and is mainly reflected in a 
rise in the average temperatures ob-
served. This global phenomenon re-
sults in more intense and longer heat 
waves, a decrease in rainfall, a displace-
ment of rain zones, and a growing acid-
ification of the sea, which affects the 

biodiversity of species and the dis-
ruption of the fishery cycle. Certainly, 
other climate phenomena can appear, 
but we will only consider those with a 
direct impact on the three aforemen-
tioned elements: water, food and agri-
culture.  
 
Among the economic sectors most im-
pacted by these phenomena, we will 
look at the primary sectors: agriculture 
and fisheries. They are the most useful 
for many parts of the populations, no-
tably the middle and disadvantaged 
classes, clearly concentrated in the 
Southern and Eastern Mediterranean 
Countries (SEMCs). In the SEMCs, i.e. 
60% of the Mediterranean population, 
the agricultural sector employs 34% of 
the total workforce (Rastoin, 2008).    
  
We will first address the water sector 
and then the agriculture sector before 
discussing the food sector, which in its 
turn depends on agriculture, fisheries 
and their derivatives.  
 
The impact of climate 
change on water 
resources  

A decrease of the average flow of the 
water courses from 12% to 35% in glo-
bal warming of 1.5 °C to 3 °C is ex-
pected (Marx et al., 2018). These 
negative trends can be accompanied 
by increased flash floods, causing both 
human and economic losses (Llasat et 
al., 2016). As an example, the south of 
France is regularly hit. The last episode 
occurred in October 2020 when the 
Tinée Valley was completely ravaged 
and some villages were swept away.  
 
The management of water resources 
on the Mediterranean shore is facing 
several challenges because of variable 
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rainfall regimes and the strong demand 
for irrigation (Iglesias et al., 2011). It is 
expected that the future climate in this 
region will change towards warmer and 
drier conditions, diminishing the water 
resources available (Collins et al., 2013; 
García-Ruiz et al., 2011; Kovats et al., 
2014). Such changes both in rainfall 
and air temperature modify the use of 
the lands concerned and may pose new 
challenges for water management, all 
the more so since this region is already 
suffering from water stress (Iglesias et 
al., 2011). 
 
The socioeconomic fallouts of water 
availability should be analysed both 
from the supply and demand side. We 
are witnessing both a decline in the 
amount of freshwater available and an 
exponential rise in the demand for irri-
gation, grazing and human needs. This 
demand is increasing above all in 
Southern Mediterranean Countries 
(SMCs), by 1.5% annually in North Af-
rica, Jordan and Turkey, and 2.5% in 
Greece (Chohin-Kupet et. al., 2014). 
This situation leads in the long term to 
the scarcity of resources available, the 
rise in their prices, and also lower 
quality. Most future scenarios confirm 
the diminished supply faced with an in-
creasingly higher demand (João Pedro 
Nunes et al., 2017).  
 
The impact of climate change on water 
supply is therefore very certain. This 
decline is related to a demographic 
momentum among the countries in the 
MENA (Middle East and North Africa) 
region. In 2020 this population ac-
counted for 464 million inhabitants, i.e. 
5.4% of the world population, and will 
reach approximately 660 million inhab-
itants by 2050, i.e. 6.8% of the world 
population. It is characterised by a high 
fertility rate (Guerraoui & Tamer, 2020). 
This dual pressure will have disastrous 

consequences for people but also for 
their economic conditions, notably for 
the populations that directly depend 
on rain-fed crops.  
 
According to World Bank estimates, 
the part of GDP and population ex-
posed to a high or very high water 
stress in the countries of the MENA re-
gion is 71% and 61%, respectively, 
compared to 22% and 36% in the world 
(World Bank, 2018). According to Plan 
Bleu data, “three countries alone, 
France, Italy and Turkey, receive half 
of the total rainfall, while southern 
countries only receive a tenth” (Plan 
Bleu, n.d.). 
 
Tensions over water are also expected 
to worsen from the demand side. The 
most significant factors are the demo-
graphic growth in the South and the 
East, the development of mass and 
barely sustainable tourism, industry and 
irrigated lands. Also according to Plan 
Bleu data, “the Mediterranean brings 
together 60% of the world’s so-called 
‘water poor’ population, probably with 
less than 1,000 m3/year” (Plan Bleu, 
n.d.). These populations are expected 
to increase from 180 million people 
today to over 250 million in 20 years. 
Several North African countries (Tuni-
sia, Algeria and Libya) are below the 
water scarcity threshold established by 
the Food and Agriculture Organization 
of the United Nations (FAO), while 
others (Morocco) are below the severe 
water stress threshold. 
 
In the Mediterranean, rain-fed crops 
(which are significant in all countries) 
are more exposed to climate risks be-
cause of the rainfall reductions ex-
pected, while in many coastal areas the 
quality of the water for irrigation is al-
ready weak because of the penetration 
of sea water in coastal aquifers. All the 
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more since irrigation absorbs an aver-
age of 60% of the total water used, 
and 82% in the Southern Mediterra-
nean (Plan Bleu, n.d.). 
 
Most research on future water avail-
ability in the Mediterranean has fo-
cused on the impacts of climate 
change, first addressing the quantitative 
aspect (Garrote et al., 2016; Iglesias et 
al., 2011). In general, these studies have 
stressed the decrease in water availabil-
ity, a greater seasonal contrast between 
wet and dry seasons. Patterns have also 
been used to examine the impacts of 
climate change on arable land (Buendia 
et al., 2016; Rodriguez-Lloveras et al., 
2015). Few studies have looked at the 
future changes in water quality in the 
supply infrastructures in the Mediterra-
nean region. Studies such as the one by 
Garrote et al. (2016) have integrated in 
their analyses the different types of 
water supply systems (small reservoirs, 
integrated reservoir networks, 
aquifers...), different types of water use 
(irrigation, domestic or industrial con-
sumption, production of hydroelectric-
ity...), and specific environments (climate, 
geology…) to assess the common trends 
and future challenges. 
 
We can therefore conclude this first sec-
tion by asserting the negative con-
sequences of climate change on the 
quantity of freshwater resources, both 
their value and quality. This situation in-
volves an evolution of the water man-
agement system. From the supply side, 
an adaptation of the infrastructures and 
a redistribution without waste will be in-
dispensable; from the demand side, the 
consumption model is bound to evolve, 
mainly the farming and livestock com-
ponents, which must adapt or disappear. 
Some service activities, such as tourism, 
very water dependent, should evolve to-
wards more sustainability in order to sur-

vive. An awareness-raising programme 
of the populations for reduced con-
sumption, waste water treatment as well 
as recycling in given situations will be 
necessary. These evolutions, which go 
in the right direction, are not automatic, 
certain or identical in the countries con-
cerned. The creation of a Mediterranean 
agency to promote adapted strategies, 
informed advice, and specific coor-
dinated actions is recommended. 
 
The impact of climate 
change on agriculture  
 
Climate change has a dual impact on 
the agriculture sector. On the one 
hand, the rise in temperatures modifies 
the needs for irrigation as well as the 
productivity of agricultural lands in par-
ticular in arid and semi-arid environ-
ments; on the other, water resources, 
necessary for the maintenance of crops, 
are negatively affected, as we have just 
seen.  
 
As a response to the changes in the 
scarcity and, therefore, value of water, 
users react by changing their water use 
and allocation habits. They choose an 
optimal farming model to adapt to the 
growing scarcity of water and the 
higher temperatures induced by cli-
mate change (Mohammad Aghapour 
Sabbaghi et al., 2020). 
 
Such a change leads to replacing cer-
eals and pastures with other less water-
demanding crops, such as sorghum, 
which is gradually replacing corn, which 
requires a lot of water and is less resis-
tant to a rise in temperatures. This 
adaptation will necessarily impact the 
average income level of the commu-
nities concerned. The level of nutritio-
nal intake of the new crops is lower, as 
is the selling price in relation to the in-
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itial crops. Thus, the farming population 
is directly and indirectly affected by 
these decreases. 
 
Another impact of climate change on 
the agriculture sector concerns the ex-
tension of the length of the growing 
period of some species, for example 
wheat (Waha, 2017). Climate change 
can also influence the flowering date, 
which has an impact on the reception 
of the pollen for fecundation. It there-
fore determines the quantity produced 
of certain agricultural products, for in-
stance the apple cultivars (Funes, 
2016). These events entail a drop in 
volume of the productivity of arable 
lands, but also in value.  
 
Uncertainties concerning the schedule, 
duration, intensity and interval between 
extreme climate events subject these 
sectors to a higher risk in the Mediter-
ranean region while impacting the 
throughput expected in the short and 
long term but also investment and 
therefore productivity in the long term 
(Kutiel, 2019). The three elements – un-
certainties, productivity and investment 
– are closely related. 
 
In a more targeted way, low rainfalls 
and lack of water for irrigation make 
the region very vulnerable to climate 
change. Agriculture in the MENA re-
gion of the Mediterranean Basin is par-
ticularly exposed to climate change be-
cause it strongly depends on irrigation 
due to the very dry weather. In Egypt, 
all arable land is irrigated. The other 
southern and eastern countries, such 
as Israel and Algeria, also have very 
high percentages of irrigated land 
(FAO, 2018). The limited water supply 
in the MENA region is a disadvantage-
ous and aggravating element. The im-
portance of the agriculture sector both 
in terms of GDP and employment in-

creases the exposure of the popu-
lations and the economies of the SMCs 
to the impacts of climate change. The 
agricultural sector is important for most 
Mediterranean economies as it ac-
counted on average for 6.7% of their 
GDP in 2016 and employs 6% of the 
labour force in European Union coun-
tries and 34% in SEMCs (Kutiel, 2019).  
 
Water stress in the southern countries 
can largely be attributed to the grow-
ing demand of agriculture, with a po-
tential water deficit between 28% and 
47% by 2030. Water scarcity and the 
strong dependence in terms of agri-
culture, related to high needs in rain 
irrigation, make the countries in the 
MENA region vulnerable to warming 
and rainfall reduction (World Bank, 
2018).  
 
Given that the countries in the MENA 
region are net importers of food prod-
ucts, they are certainly threatened by 
the impacts of climate change on na-
tional agricultural production, the pur-
chasing power of the populations con-
cerned, and the survival of fragile 
agricultural enterprises. However, they 
are also threatened at the level of their 
capacity to access external agricultural 
resources.  
 
This threat lies in the incapacity of cer-
tain countries with a median or low in-
come to provide the necessary financial 
means for the imports of the products 
their populations lack. The growing 
pressure on their foreign exchange re-
serves leads to a scarcity of the staple 
products, linked to a rise in prices. The 
social consequences are and will con-
tinue to be terrible. The drop in income 
along with limited access to staple 
goods will create a feeling of poverty. 
Social tensions are exacerbated and 
political stability will be comprised.  
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The frequent social uprisings, related 
to political instability, will increase the 
country risk in part of the MENA re-
gion. Domestic and foreign invest-
ments dwindle, compromising both 
present and future growth. We stress 
that all social uprisings in both northern 
countries (France, Italy, Spain, Greece) 
and southern countries (Morocco, Al-
geria, Tunisia, Libya, Egypt, Syria, Iraq, 
Jordan, Lebanon and Yemen) are re-
lated to a loss of purchasing power, 
notably in weak areas. Despite the im-
portance of political, i.e. geopolitical, 
factors, in the wake of the Arab Spring, 
the social components are significant. 
 
We can therefore conclude this second 
section by highlighting the negative 
consequences of climate change on the 
quantity and also quality of agricultural 
products suffering both the drop in 
rainfall and the rise in temperatures. 
Agricultural enterprises will also experi-
ence a drop in their productivity. This 
quantitative and qualitative drop in the 
agricultural supply comes with a grow-
ing demand nourished by a demo-
graphic momentum, notably in south-
ern countries. Like water resources, an 
adaptation of the supply and demand 
is unavoidable to attenuate the press-
ure. These evolutions are indispensable 
to reduce the economic, social and 
political tensions in the countries con-
cerned. The presence of a Mediterra-
nean agency, capable of encouraging, 
guiding and supporting the countries 
affected, would be a great asset.  
 
The impact of climate 
change on food 
 
Along with agricultural and livestock 
products, negatively affected by the 
hazards of climate changes, the fishery 
sector also experiences a growing 

pressure. These major components of 
human food will suffer increasing stress 
from both the supply and demand side. 
  
Approximately 78% of the fish stocks 
in the Mediterranean are currently 
caught at unsustainable levels (Galli et 
al., 2015). Almost half the catches are 
of small pelagic species (anchovies, sar-
dines, herrings), which are very vulner-
able to the rising sea water tempera-
ture (FAOSTAT, 2019). The economic 
value of fisheries in the Mediterranean 
Sea is estimated at over 3 billion dollars 
(Randone et al., 2017). The sector em-
ploys around 227,000 fishermen, 63% 
of whom are in Morocco and Egypt 
(Blasiak et al., 2017). The vulnerability 
of the fishery sector to the hazards of 
climate change (decline of stocks and 
reduction of the average weight of the 
fish caught) is also seen in Turkey (Hi-
dalgo et al., 2018). The vulnerability 
stresses food security disrupted by the 
repercussions of climate changes on 
marine fisheries. The classifications of 
109 countries in the study depend on 
a set of criteria that highlight the con-
tribution of fisheries to national food 
and nutritional security. Hence fishing 
in the northern countries is less vulner-
able because it has a greater capacity 
for adaptation, while southern coun-
tries are more vulnerable (Ding et al., 
2017).  
 
The fishery sector like the agriculture 
sector suffers a double pressure, from 
both the supply and demand side. Cli-
mate change is a negative exogenous 
shock on the supply side faced with a 
growing demand. It concerns the 
needs of local, often poor, commu-
nities, and the needs of the rest of the 
population. Fish is considered both a 
nutritional and healthy product. This 
dual constraint from the supply and de-
mand side leads to a decline in the 
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quantity exchanged and a rise in the 
average price applied, both in northern 
and southern countries. 
 
The reduction of the availability of fish 
can directly decrease the income of the 
industrialists and people working in the 
fishery industry (Tulone et al., 2020). 
However, the rise in prices could com-
pensate a part of the industrialists’ 
losses, or completely in some sectors. 
In contrast, employment in the fishery 
sector can only be scaled down. The 
decrease of fish availability, the grow-
ing robotisation and integration of new 
technologies lead to the destruction of 
jobs. Climate change is therefore a fac-
tor that accelerates the deterioration 
of employment in the fishery sector and 
the impoverishment of the fishermen 
community. 
 
The economic and social impact is 
broadened by the decrease in the 
quantity of food from the sea, as well 
as the soil from the agriculture and live-
stock sectors. The trends are identical. 
The decrease in quantitative perform-
ance, along with a rise in the unit price 
of food products, leads to the exclusion 
of the most disadvantaged population 
and to the decrease in the consump-
tion of other categories. The latter will 
experience both a decrease in purchas-
ing power, which will have an impact 
on their wellbeing, but also a decrease 
in nutritional intakes, which will have 
an impact on their physical health. The 
double trouble will feed the economic 
and social tensions in the short and 
medium term before leading to inevi-
table political instability in the long 
term.     
 
As for the livestock sector, it is a major 
source of human food. This sector ex-
periences a rising demand linked both 
to demographic growth and also the 

increase of consumption per inhabitant 
among certain privileged urban cat-
egories. On the supply side, the in-
crease of agricultural production, seen 
in recent years, over 25% in the MENA 
region between 1993 and 2013, feeds 
the demand for animal food (FAOSTAT, 
2019). This demand puts pressure on 
domestic arable lands to provide for 
human food needs. This dual pressure 
is broadened by climate change, which 
affects both the natural conditions of 
the agriculture and livestock sector, in-
cluding the decrease in water re-
sources. 
 
Faced with a growing population and 
insufficient domestic food production, 
the increased food imports of the 
MENA region, both for animals and hu-
mans, has become a reality. In 2014 
the imports of animal food already ac-
counted for approximately 32% of 
overall food imports (FAO, 2018), 
which also illustrates the dependence 
on imports of the southern countries, 
where arable land is threatened by the 
impacts of climate change (Houllier F., 
INRA, 2015). 
 
However, these imports are not unli-
mited. The heavy increases in inter-
national food prices since 2007 have 
already broadened the commercial 
deficits, the budgetary pressure, and 
the external debt of some states. The 
inability to provide the necessary re-
sources in foreign exchange to meet 
the growing, i.e. exponential, food im-
ports due to climate change, the in-
creased poverty as well as social and 
political instability will be inevitable in 
the coming years (Paciello, 2015). 
 
Conclusion 

Regional food production is seriously 
threatened by climate change. The re-
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sources necessary for this production 
– water, fisheries, agriculture and live-
stock – are suffering a negative and 
significant shock of supply. This specific 
decrease is broadened by an effect of 
complementariness between water, ar-
able land and livestock. The fishery sec-
tor is independent of the other sectors 
at the level of production, but is con-
sidered replaceable by agricultural and 
livestock products. This phenomenon 
of interdependence accelerates the 
downward dynamic of food production 
and broadens the negative effects of 
climate change. 
 
Climate change has a direct and indi-
rect downward impact on the quan-
tities produced, be they of agricultural, 
animal or water origin. In its turn, the 
demand is supported by the important 
demographic momentum in the 
SMECs, and the upward trend of food 
prices in the long term is inevitable. 
Access to food will diminish for the 
most fragile populations, those who 
suffer both a decrease in their current 
income due to the disruption of their 
economic activity but also a reduction 
in their purchasing power due to the 
increase in prices of food products. 
 
The social consequences are broad-
ened faced with the incapacity of some 
states to provide the resources necess-
ary to directly or indirectly support the 
populations concerned. The deteriora-
tion of their living conditions will feed 
the political tensions in these countries 
in a first stage and later favour the mi-
gration flows towards the countries 

least affected. However, the countries 
on the western shore, notably Euro-
pean, are less concerned by the afore-
mentioned elements but will suffer in 
full force the social and political con-
sequences through uncontrolled migra-
tion flows. This process is already seen 
with the political crises related to the 
Arab Spring and will be exacerbated 
with the expected consequences of cli-
mate change.  
 
The implementation of cooperative 
bodies and mechanisms is essential for 
a return to food balance through the 
sharing of competences, know-how 
and successful experiences. It is useful 
for a better economic and social man-
agement of the consequences ob-
served related to climate change. The 
need for a Mediterranean agency is 
paramount to create channels of dia-
logue and a better control of the in-
herent risks. The institutions, cooper-
ation projects and meetings held since 
the start of the Barcelona Process make 
up an environment rich in useful ex-
periences and competences.      
 
The collective perception of climate 
risks must be taken into account on a 
regional, i.e. international, scale and 
not only on a national scale. The econ-
omic, cultural and historical closeness 
of the countries in the Mediterranean 
Basin demands a high level of account-
ability and a more coordinated coop-
eration to better manage the socio-
economic impacts of climate change 
on food security and its determining 
factors.  
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Introduction 

 
Climate change is a major global chal-
lenge affecting the environment and 
presenting challenges for human well-
being. By approaching planetary tipping 
points, societies put enormous pressure 
on environmental boundaries and ecol-
ogical resilience and the socioeconomic 
systems of current and future gener-
ations. 
 
Climate change impact research usually 
deals with the detrimental effects of cli-
mate change for human societies or 
the so-called “damaging climate 
change” (Richardson et al., 2011a). The 
analysis often includes sectors such as 
agriculture and food security, water 
resources, human health, disasters and 
hazards, security issues, energy, trans-
port, and others (Richardson et al., 
2011a; Ciscar et al., 2018). Regional or 
local studies provide important new 
evidence of specific impact areas im-
portant for regional development such 
as tourism and socioeconomic impacts 
on coastal zones such as in the Medi-
terranean region (Perry, 2003; Georgas, 
2003). The analysis of climate change 
impacts for the Mediterranean is rich, 
including specific reports for separate 
countries (e.g., Galeotti, 2020; Woetzel 
et al., 2020; Varela-Ortega et al., 2013; 
Galeotti & Roson, 2012; CCISC, 2011; 
Rosato & Giupponi, 2003, among others).  
 
The assessment of the socioeconomic 
impacts of climate change is complicated 
by the complexity of the climate-en-
vironment-human interactions, which 
renders the attribution of impacts solely 
to climate change nearly impossible. 
Nevertheless, such assessments are cru-
cial to predict future anthropogenic im-
pacts and even more to develop suitable 
policy responses to these changes that 

help mitigate negative environmental 
and socioeconomic impacts.  
    
Socioeconomic assessments in the cli-
mate change literature range from global 
to regional, national, or local, from highly 
integrated ones that include various im-
pacts and manifold factors to in-depth 
studies that consider specific impacts 
and settings (economic sector, geo-
graphic location, societal choices, etc.).  
 
The purpose of the assessment defines 
the impacts addressed and the scale of 
analysis. The same is true for the adapted 
methodology. The studies that aim to 
inform policy and decision-making rely 
on quantitative approaches that allow 
estimation of costs and benefits in relation 
to specific policy decisions. However, 
the complex nature of climate change 
and its impacts expressed in quantifiable 
terms poses various challenges to the 
methodological approaches: high un-
certainty, heterogeneous regional so-
cioeconomic conditions, and difficulties 
in accommodating long-term perspec-
tives, to name but a few. At the same 
time, decision-makers need accurate es-
timates to implement specific policy sol-
utions at all levels. 
 
The Mediterranean region is highly sus-
ceptible to the risk of climate change 
impacts due to water scarcity, concen-
tration of economic activities in coastal 
areas, and reliance on climate-sensitive 
agriculture. Further, the Mediterranean 
region undergoes intensive demographic, 
social, cultural, economic, environmental 
and climate changes (EEA, 2014; Cramer 
et al., 2018). Population increase in 
combination with the fast growth of 
coastal urban hubs generates multiple 
environmental pressures that stem from 
increased demand for water and energy 
resources, air and water pollution related 
to wastewater discharge and sewage 
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overflows, waste generation, land con-
sumption, and degradation of habitats, 
landscapes, and coastlines (MedECC, 
2020). Those pressures are further am-
plified by the development of tourism, 
often concentrated in Mediterranean 
coastal areas.  
 
Here, we discuss the most pressing 
methodological issues and potential 
solutions that can improve the assess-
ments of the socioeconomic impacts 
of climate change. We specifically con-
sider the importance of such assess-
ments supporting regional and local 
decision-making with the Mediterranean 
region as a good example. We focus 
on an extensive literature review and 
connect various disciplines and ap-
proaches. First, we offer a brief review 
of major issues within methodological 
aspects applied to the assessments of 
socioeconomic impacts of climate 
change.  We then tackle the specific 
challenge of socioeconomic data avail-
ability. Finally, we discuss possibilities 
and opportunities to adapt relevant 
data and related impact assessments 
to specific needs of various stakeholders 
in order to strengthen their ability to 
come up with active solutions related 
to climate change.  
 
Methodological 
approaches and 
challenges of climate 
change socioeconomic 
impact assessments 
 
The 5th and 6th Assessment Reports of 
the Intergovernmental Panel on Climate 
Change (IPCC) incorporate a method-
ology that represents the complexity of 
climate change and interlink biophysical 
changes with related socioeconomic im-
pacts (IPCC, 2014a); IPCC, 2022. Inte-

grated Assessment Modelling (IAM), the 
core of this approach, deals with the so-
cioeconomic impacts of climate change 
by including economic costs of climate 
change and the social welfare function 
in the analysis (Dell et al., 2014) for a set 
of the Shared Socioeconomic Pathways 
(SSPs). SSPs are qualitative socioeconomic 
scenarios, an approach to deal with un-
certain futures, linked to the Represen-
tative Concentration Pathways integrated 
into the climate change part of the IAMs 
(IPCC, 2014b; van Beek et al., 2020). 
IAM application has the potential to vis-
ualise multiple futures under various 
policy options and to integrate assess-
ments of impacts and costs in one mod-
elling framework (van Beek et al., 2020). 
At the same time, improved policy pro-
jections, comprehension of usefulness 
and comparability between model out-
comes are jeopardised by the application 
of too many different integrated assess-
ment models and the lack of documen-
tation of choice of the numerical input 
values for the scenarios (Rosen, 2021). 
Within our review we address critical is-
sues with the most crucial implications 
for supporting regional and national in-
tegrative studies and projections related 
to climate change socioeconomic im-
pacts. 
 
First, it is important to consider the 
scale and global nature of the IPCC 
studies and scenarios used for such as-
sessments. It is widely recognised that 
there is a knowledge gap between glo-
bal aspects of climate change and the 
impacts on human and natural systems 
that occur at regional spatial scales. 
The global scale of analysis informs 
the international community and po-
licymakers at the national level of the 
possible climate change impacts and 
costs of no action. Nevertheless, global 
assessments and approaches reach their 
limits when specific regional or national 
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decisions on climate change policies 
or actions have to be made. The deci-
sions on actions to reach the targets 
set within international frameworks like 
the United Nations Framework Con-
vention on Climate Change (UNFCCC) 
are taken at the level of national gov-
ernments. Solutions that support specific 
mitigation and adaptation efforts require 
much more targeted assessments, dis-
aggregated for specific regions, coun-
tries and, in some cases, even sub-na-
tional entities as environmental impacts 
of climate change are unevenly dis-
tributed between and within various 
regions and countries. Additionally, the 
socioeconomic consequences are quite 
different for various population groups 
due to the equity challenge and related 
variance in climate change vulnerability 
(IPCC, 2014b; IPCC, 2022  Richardson et 
al., 2011b; Nazrul Islam & Winkel, 2017). 
 
This is obvious for the Mediterranean 
Basin characterised by complexity and 
inhomogeneity in terms of climate and 
environment but also culture and socio-
economics (MedECC, 2020). On top of 
that, the rates of climate and environ-
mental changes in the Mediterranean 
exceed global mean values (Cramer et 
al., 2018; IPCC 2021). Approaches to 
downscale and adapt the global assess-
ments for regional or country use have 
often been applied. Examples of such 
projects for Europe include both inte-
grative assessments that use the logic 
of the IAM application from the global 
IPCC reports and more sectoral assess-
ments and analyses (e.g., Feyen et al., 
2020; COACCH, 2019; Harrison et al., 
2013). The latest major efforts of exten-
sive and systematic multidisciplinary 
analysis of development and climate 
and environmental change in the Medi-
terranean, missing in earlier reports, are 
based on existing findings and assess-
ment results, including those based on 

IAM (MedECC, 2020; UNEP/MAP & Plan 
Bleu, 2020), and do not clearly overcome 
the existing challenges of integrative 
assessments. Although the aim is to 
serve as a “‘bridge’ between the global 
and the national to local scale” (MedECC, 
2020), their aggregated nature may still 
complicate application at national and 
local levels.  
 
It is crucial to consider the methodological 
challenges of downscaling global scen-
arios to regional and national and local 
scales. Retaining consistent scenarios at 
various scales may be achieved by facili-
tating consensus among researchers on 
the downscaling method and developing 
“sanctioned regional scenarios” that can 
be consistently used within regional and 
local studies (O’Neill et al., 2020); ex-
tending the storylines for a specific 
region using such elements as factors 
(e.g., demographics, technology, land 
use, etc.), actors (e.g., civil society, private 
actors, etc.), and sectors (e.g., energy, 
agriculture, etc.) (Absar & Preston, 2015); 
Sillmann et et al. 2021. 
  
The urgent need to provide a rich so-
cioeconomic context for regional to 
national and local scales is closely 
related to the second critical point of 
IAM, namely the lack of consideration 
of social science perspectives within 
the scenarios (van Beek et al., 2020; 
O’Neill et al., 2020; Otto et al., 2020; 
Absar and Preston, 2015). This is a 
serious limitation due to the paramount 
importance of social contexts, values, 
and perceptions when climate change 
vulnerability, adaptation, and accept-
ance of mitigation actions are con-
sidered (Klein, 2003; Otto et al., 2020; 
Donges et al., 2020). It is, thus, especially 
disadvantageous that IAM scenarios 
are externally chosen by researchers 
and are not based on population be-
haviour (Otto et al., 2020). Otto et al. 



(2020) suggest engaging the concepts 
involving human agency that are different 
from the rationality concept used within 
IAM based on welfare maximisation as-
sumptions, with several implications. So-
cioeconomic assessments need in-depth 
research and qualitative data to cover 
the behavioural aspects and perceptions 
at various scales. Further studies are 
required to support the transformation 
of this data into indicators that could be 
used in a meaningful way within inte-
grated studies (Tol et al., 2003). Certain 
steps have already been taken in the di-
rection of adjusting the existing frame-
works to incorporate issues such as be-
havioural and interaction patterns (Riahi 
et al., 2017) and effort sharing regimes 
(van den Berg et al., 2020). Values and 
beliefs, as well as risk perceptions and 
their impacts on the outcomes of various 
policy instruments, have also been ana-
lysed in the context of some Mediterra-
nean countries (e.g., TRANSrisk, 2017; 
Kontogianni et al., 2013). An interesting 
approach to introduce the behavioural 
patterns into macro-economic analysis 
could be by combining the strengths of 
Agent-Based Modelling with Computable 
General Equilibrium models (Niamir et 
al., 2020). Another possibility to incor-
porate social aspects is a bottom-up 
approach to scenario development, which 
implies engagement of various stake-
holders into the formulation of socio-
economic climate change scenarios and 
related storylines (e.g., Raudsepp-Hearne 
et al., 2020; Harrison et al., 2013). The 
stakeholder involvement in scenario de-
velopment would allow more actors to 
be linked to the process of impact as-
sessment, thus potentially increasing the 
applicability of assessment outcomes to 
a wider range of decision-makers. 
 
Finally, we should consider multiple 
knowledge gaps related to various as-
pects critical for accurate integrated 

assessments. Underlying mechanisms 
for many processes and relationships 
that are used within IAM approaches 
are not established, well justified, and/or 
empirically founded. Empirical knowledge 
and approaches to link it to IAM are 
lacking, for example, in fields such as 
climate change vulnerability and adap-
tation (O’Neill et al., 2020; Onofri & 
Nunes, 2020; Dell et al., 2014; Klein, 
2003) and cross-border effects, such as 
international trade (Woetzel et al., 2020; 
O’Neill et al., 2020; Challinor et al., 
2017; Dell et al., 2014) and migration 
(Flavell et al., 2020; Dell et al., 2014). 
 
An important type of assessment studies 
investigates and assesses the socioecon-
omic effects of climate variations. This 
research primarily uses panel method-
ologies with extensive climate series, in-
cluding for instance temperature, pre-
cipitation, and other climate variables, 
to investigate how variability and change 
including extremes, affect certain econ-
omic outcomes (Dell et al., 2014). Such 
studies are made in several important 
socioeconomic areas such as agriculture, 
industry, labour productivity, health, 
energy, conflict and political stability, 
crime, and aggression (Dell et al., 2014). 
Empirically founded knowledge about 
statistically significant effects of increased 
temperatures, variable precipitation, and 
weather shocks on, for example, agri-
cultural output, energy demand, etc. 
can inform the actors at all levels of deci-
sion-making. In addition, this information 
can improve IAM by supporting the cali-
bration of the damage function repre-
senting the costs of climate change and 
providing empirically-based values for 
the function parameters (Dell et al., 2014).    
 
These assessments, however, demon-
strate certain gaps similar to the afore-
mentioned IAM approaches. Studies 
that provide better understanding of 
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underlying mechanisms for certain pro-
cesses and of specific interrelations be-
tween the weather variables and socio-
economic outcomes can greatly improve 
the accuracy of such socioeconomic ana-
lyses. Other methodological challenges 
consider various social science aspects 
relevant to climate change adaptation 
and mitigation. Although certain attempts 
have been made to represent social par-
ameters in these types of studies (Burke 
& Emerick, 2016; Dell et al., 2014), the 
indicators or proxies that can best reflect 
and represent sociological categories as 
values, beliefs and expectations are not 
yet established. 
 
We would like to emphasise the impor-
tance of local and regional case studies 
in addressing many of the gaps men-
tioned above. An extensive body of lit-
erature offers analyses of climate change 
impacts and provides a detailed view of 
certain specific socioeconomic aspects, 
thus, not necessarily using the framework 
of integrative studies or IAM. Although 
the implemented methodologies are 
too heterogeneous to introduce the re-
sults in an integrative framework, such 
studies provide in-depth views of various 
mechanisms behind climate change pro-
cesses, consequences, mitigation, etc. 
They might present empirical evidence 
that can modify the approaches of scen-
ario development process and related 
assessments. For example, effects of cli-
mate change for the agricultural sector 
within IAM have usually been considering 
quantities of agricultural output. However, 
studies show that not only the quantity 
but also the quality of yields, nutrient 
content, and micronutrients can be dim-
inished by the environmental impacts of 
changing climate (Fischer et al., 2019). 
Yield quality plays an important role in 
the price of agricultural produce, and 
such empirical evidence complements 
the modelling set-up substantially by 

improving the realistic representation of 
potential future impacts  (e.g. Toreti et 
al. 2020). Another aspect within the 
same example is the impact on the 
quality of human nutrition with con-
sequences for public health. 
 
Data requirements 
and applicability of 
regional socioeconomic 
assessments 

Lack of empirical evidence in socioecon-
omic areas affected by climate change 
underpins the discussion about data 
requirements for socioeconomic assess-
ments. Many integrated studies base 
their analysis on existing censuses con-
taining traditional socioeconomic data 
collected for various purposes. In this 
context, the lack of data is directly 
related to specific aspects of climate 
change. For example, missing information 
related to windstorm damage and the 
vulnerability of specific sectors to wind-
storms for an evaluation at the European 
scale (Feyen et al., 2020) or systematic 
data related to forced and environmental 
migration (Flavell et al., 2020; Otto et 
al., 2015; Montgomery, 2008). Identifying 
the key variables currently missing that 
should be considered in the context of 
climate change impacts is a central task 
of research. Further, databases that com-
bine socioeconomic and environmental 
data might facilitate the future devel-
opment of socioeconomic assessments 
and their applicability and thus usefulness 
at various levels. 
 
Another research topic is the appropriate 
approaches to data collection in order 
to gather country-wide comprehensive 
information. Such approaches, at the 
national level, often differ from country 
to country, making data comparability 
problematic. In addition, environmental 
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changes are related to geo-ecological 
units rather than administrative regions 
(Otto et al., 2015) and therefore country 
aggregated socioeconomic data can limit 
the applicability of assessment results at 
the local level. The collection of socio-
economic data at higher than national 
resolution allows for a better adjustment 
to environmental data, which is usually 
provided at a fine grid (Otto et al., 2015). 
Consensus among countries on stan-
dardisation approaches to data collection 
is therefore necessary. In addition, down-
scaled climate projections used for inte-
grated assessments should be better 
linked to national and local projected 
societal trends (O’Neill et al., 2020).  
 
Finally, how could this data and the 
results of climate impact assessments 
become more useful to a wider range 
of decision-makers at different levels? 
Currently, the primary aim of such as-
sessments is to inform the policymakers 
at international (e.g., IPCC, 2014a; IPCC 
2022), regional (e.g., MedECC, 2020) 
and sometimes national levels (e.g., Ga-
leotti & Roson, 2012). While such studies 
play an important role in global cooper-
ation by ensuring that climate change 
goals become part of national policy 
agendas and that countries commit to 
taking appropriate action, decisions on 
concrete measures to achieve these 
goals are taken at the level of national 
governments and local administrations. 
Furthermore, the nature of climate 
change challenges and the need for so-
cietal transformation imply the active 
involvement of different stakeholders in 
the process of climate governance and 
climate change mitigation (Loorbach, 
2010). This means that all these stake-
holders ‒ households, businesses, civil 
society, etc. ‒ need to be well informed 
to understand how their actions can in-
fluence transformation towards a more 
sustainable future (Chess & Johnson, 

2007). It is therefore very important to 
improve the relevance of climate impact 
assessments for different user groups. 
This can be achieved through a more 
inclusive scenario development process 
for integrated assessments that helps 
to incorporate perceptions of different 
population groups and other stakeholders 
(O’Neill et al., 2020). A measure to sup-
port these processes could be web-
based climate change impacts and vul-
nerability assessment platforms for various 
sectors (Harrison et al., 2013) combined 
with useful climate information that is 
relevant and adapted to the needs of a 
wide range of decisions-makers, as well 
as stakeholders, from different sectors 
(GFCS, 2014). A further measure may 
relate with the World Climate Research 
Programme Lighthouse activity My Cli-
mate Risk, which will develop a framework 
for assessing and explaining regional 
climate risk to deliver climate information 
(observations, reanalyses, model simu-
lations, better understanding, etc.) that 
is meaningful at the local scale in order 
to construct decision-relevant and scale 
relevant information (WCRP, 2020). These 
developments bring further challenges 
in terms of data collection, storage, and 
management. 
 
Overall, the quality of the various climate 
change impact assessments and their 
applicability at regional, national, and 
local levels can be enormously improved 
when all the aforementioned method-
ological and data challenges are ad-
dressed in a systematic and coordinated 
manner. For the case of the Mediterra-
nean, this underlines the importance 
of further collaboration between re-
searchers studying all aspects of climate 
change with this geographical focus, 
taking into consideration the complex-
ities, inhomogeneities and socioecon-
omic gradients that characterise the 
area. 
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From an analytical point of view, there 
is very little doubt about the relevance 
and severity of environmental changes 
throughout the world and also, par-
ticularly, in the Mediterranean Basin. 
The increasing complexity and multidi-
mensionality of these social, economic 
and environmental challenges can only 
be addressed through shared efforts 
and resources with a research and in-
novation approach. But it also requires 
a cross-understanding of the political 
and social processes needed to move 
forward. The Mediterranean is a very 
complex region, steeped in history and 
cross-flows and conflicts. A territorial 
space in which social and human dy-
namics and their effects on the en-
vironment have very significant impacts 
in a multitude of areas. Without trying 
to analyse this complex reality, we 
would rather outline evidence, percep-
tions and their potential effects on the 
decisions to be made and the actions 
to be taken in relation to the climate 
emergency. 
 
Our approach starts from the social 
sciences and especially from the analysis 
and management of public policies. 
We will emphasise the gap that we 
normally find between the high con-
sensus among specialists on the diag-
nosis of the problems that arise and 
the slowness or difficulty with which 
such analysis has effects on the policies 
that end up being promoted. The scien-
tific agenda and the social agenda do 
not always coincide, either in diagnosis 
or timing. Logically, the specificity of 
the Mediterranean region, with its ob-
vious differences in development, cul-
tural expressions, demographic coor-
dinates or capacities available in a 
relatively small geographical area, in-
creases the effects of this dichotomy. 
Therefore, the concern to marry up 
the social agenda and the scientific-

technical agenda should be part of any 
analysis that seeks to make decisions 
with the possibility of being put into 
practice and producing effects. 
 

Actors and policies. 
A complex scenario  
 
Problems and tensions grow in terri-
tories, as we said, replete with history 
and perspectives, while people’s trust 
in the institutions that have the legal 
powers to intervene in them decreases. 
A scenario in which a very large het-
erogeneous and fragmented network 
of actors and institutions coexists, which 
undoubtedly complicates things when 
trying to implement public policies. 
This fragmentation reduces the possi-
bilities of having consistent and reliable 
interlocutions and, at the same time, 
multiplies the possibilities that any deci-
sion that is made will generate negative 
effects on actors or groups that do not 
feel represented in them. On the other 
hand, and contrary to what we might 
imagine, despite the scientific and tech-
nical knowledge we include, we cannot 
reduce this complexity because knowl-
edge advances precisely on the ability 
to deny evidence previously considered 
fully reliable, and therefore the argu-
ments for or against any decision are 
multiplied. Finally, in this scenario, the 
ability to make decisions could seek 
shortcuts relying on decisions based 
more on authority than on consensus, 
but social evolution itself tends to con-
sider such forms of decision less legit-
imate, and therefore there is a tendency 
to prioritise decisions that involve as 
many actors as possible. 
 
Environmental problems are not usually 
limited to the borders that delimit the 
different countries, and this is obviously 
the case in the Mediterranean Basin. 
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But we must recognise that, in the same 
scenario, the formal statutes of the in-
stitutional actors that claim to be present 
in the dynamics of change cannot be ig-
nored, and other perspectives, dynamics 
and processes must also be taken into 
account. Dynamics more focused on the 
capacities of the different actors to ad-
vance their projects and strategies 
through simultaneously exercising in-
fluence and articulating the resources 
that are put into play and the complicities 
that all achieve, both on a regional and 
global scale (Majone, 1989).  
 
In this scenario, the ability to plan terri-
torially, to intervene from positions based 
strictly on the hierarchy or the institutional 
position of the public powers or from 
the hypothetical superiority of scientific 
or technical capacities or competences, 
are insufficient and end up creating no-
table frustrations and blocking situations 
that do not benefit anyone in the end. 
Therefore, we will argue here for the 
need to advance in intervention guide-
lines more focused on the ability to 
create shared visions and projects with 
the maximum possible number of actors, 
perhaps less technically impeccable but 
more socially viable.  
 
Implementing 
environmental policies 
in complex scenarios 
The climate emergency is not the type 
of problem that allows an approach 
based only on technical certainties. And 
even less so when the approach to such 
an emergency requires the diversity of 
social situations and territorial spaces 
involved to be taken into account. The 
territory is a large container in which the 
confusion and density of interests, almost 
always contradictory, the networks of 
actors of all conditions, the different ex-

pectations of intervention of the different 
public and private operators, or the re-
dundancies and overlaps of powers and 
controls become very visible. It is im-
portant for all of us to learn how to 
move the interventions in the territory 
forward with the appropriate technical 
quality criteria, but also with the ability 
to listen and learn from the concerns, 
knowledge and perspectives of the dif-
ferent actors present in the territorial 
scenario in question. If we want to ad-
vance in this perspective, what most 
lets us down? The available technology? 
The lack of knowledge of the people? A 
poor definition of objectives? The inability 
of politicians to make the right decisions? 
The lack of appropriate advice? 
 
Any intervention in the public sphere 
must start from a definition of the prob-
lem or problems considered relevant 
and that merit actions that can reduce 
or even eliminate such disagreement 
between what should be and what really 
happens. The agreement on the problem 
is the first step that enables objectives 
of improvement to be established to 
later define an action plan and implement 
the measures considered pertinent, both 
technically and socially. In Table 1 we 
present a scheme in which we link the 
definition of objectives and instruments 
of action with the degree of agreement 
or consensus on them. 
 
As we can see, only a notable consensus 
on both the objectives to be achieved 
and the measures to be implemented 
would allow us to follow the program-
ming logic that we call scientific-rational. 
In other words, the one technically con-
sidered the most appropriate to address 
the issue in question. In the other cases, 
doubts or lack of agreement on the ob-
jectives to be achieved or on the means 
to be used require exploration of other 
avenues, negotiating, experimenting or 
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trying to learn from one’s own experience 
of action. 
 
In recent years, there has been more 
agreement on the environmental issue 
between many scientific and analytical 
perspectives concerning the diagnosis 
of the problems to be addressed and 
the urgency with which they must be 
faced. Nevertheless, we can still outline 
reluctant or even denialist positions that 
are still present in the debate on the 
subject. But even if we accept that such 
positions are not very relevant at the 
level of the large multilateral organisations 
and in the most prestigious research 
centres, there is no doubt that the level 
of agreement on what to do given the 
serious diagnosis that arises from the 
whole scientific-technical literature avail-
able is not univocal. And if we project 
this into the scenario that we have 
defined as highly complex in the Medi-
terranean, nothing allows us to suppose 
that we are in quadrant A of our scheme, 
but rather in any of the others. And this 
inevitably requires more capacity for ne-
gotiation, social involvement and political 
consensus (Dente & Subirats, 2014).   
 
Environmental problems: 
Interconnections and 
ability to respond 

Let us consider some examples without 
exploring them in depth. There is a 

notable consensus in considering the 
Mediterranean as an extremely impor-
tant place in terms of marine biodiver-
sity. And everything indicates that in 
recent years this biodiversity has been 
decreasing as a result of overexploita-
tion, climate change, habitat degrada-
tion and the inclusion of species from 
other places (Coll et al., 2010). Based 
on this finding, what would be the re-
sponse paths? If one takes the reports 
and research in this regard as a starting 
point, the intervention guidelines may 
be more or less clear, but not the ca-
pacities and resources of the agencies 
and administrations involved, nor the 
different dependencies that each 
country or region in the basin has in 
relation to the subject. 
 
On the other hand, among the most 
important effects of climate change in 
the Mediterranean Basin we find the 
issues of extreme drought and the 
great social impact that the rising sea 
level would entail in many places located 
on the coast. Some estimates point to 
the figure of 33 million people affected 
by significant rises in sea level. This 
does not imply that the affected popu-
lations should automatically abandon 
their current locations and seek new 
homes. But obviously any plan in this 
regard must assume the enormous task 
that this implies, prioritising places, 
mobilising resources, and creating links 
of consensus and trust with the affected 

Table 1.  Certainties and doubts in the implementation of public policies

Source: adapted from Thompson, F., 1959
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communities (which in many cases are 
not at all aware of the situation of risk 
in which they find themselves), etc. 
(Geddes, 2015). 
 
The provision of food will continue to 
be one of the key issues in the debate 
on the climate emergency throughout 
the world and also in the Mediterranean 
Basin. It is well known that food pro-
duction involves high consumption of 
water, energy and exploitation of the 
soil. If we take a global view, the “ecol-
ogical footprint” of each country, that 
is to say, its degree of dependence on 
imports, in this case, the consumption 
of food products, can help us to deter-
mine the specific sustainability of each 
country and the region as a whole. 
The available analyses show that the 
region’s consumption as a whole is 
40% higher than its resources allow 
(Galli et al., 2017). It is clear that this is 
and will be another of the key issues 
when referring to environmental security 
in the region as a whole. Can this issue 
be approached from strictly environ-
mental logics? What capacities for com-
pensation and autonomous production 
would allow for improvement of the 
problem as we have set it out? 
 
We can also look at the issue of tourism 
in this area of the world. The impact of 
construction on the coasts, the over-
exploitation of coastal resources and 
the large presence of cruise ships, 
which take advantage of the strong 
appeal of cities and places steeped in 
history, together with the benign cli-
mate, have been turning the Mediter-
ranean into a major destination for 
world tourism. It is estimated that 
around 400 million tourists visit the dif-
ferent points of interest in the area, 
making the Mediterranean Basin the 
first tourist destination in the world. 
Instability on the southern shore has 

been displacing tourism towards the 
northern shore, but the tourism industry 
continues to be a central element in 
the overall economy. The impacts of 
all this in relation to environmental vari-
ables are unquestionable. The cruise 
industry stands out, with extensive 
growth, which has major environmental 
repercussions without contributing with 
the same intensity to the economy of 
the riparian countries, making a very 
visible example of lack of environmental 
justice (Caric & Mackelworth, 2014).  
 
Apart from these examples, or many 
other possible ones, probably the best 
way to focus the perspectives of change 
in interventions related to the climate 
emergency in an area such as the Medi-
terranean would be to start from the 
combination of the will to intervene 
and a certain scepticism. The way to 
respond to the complexity of actors, 
perspectives and interests present in 
each “hotspot” is not by increasing 
specialisations and fragmentations. 
Specialisation creates what we could 
call pseudo-certainties. If you divide 
the problem into different components 
and ask different specialists to look for 
alternatives, or in a scenario that is too 
crowded with actors, you decide to 
examine them individually to try to un-
ravel the issue, you will apparently be 
moving forward at greater speed, but 
in the end you will find yourself with 
the not minor drawback of unifying 
perspectives, approaches and interests, 
without yet having built common spaces 
of interaction between the affected 
actors, so that they understand the 
general complexity of the issue (Stone, 
2002).    
 
How can we work with the variability 
and complexity of an issue like the cli-
mate emergency? It can probably only 
be done by incorporating the principles 
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of decentralisation (or proximity), re-
dundancy (or intergovernmentalism) 
and the recognition of diversity (or plu-
rality of approaches and strategies). 
Each of these elements should give us 
a greater capacity to accept the varia-
bility that necessarily accompanies each 
specific intervention process in the ter-
ritory. Decentralisation gives us more 
responsiveness to specific situations. 
Redundancy avoids the idea that there 
is only one correct way of doing things, 
and generates cross-checks of actors 
and proposals. And diversity gives us 
more options and more room to decide. 
In some way, this manner of proceeding 
“vaccinates” us against uncertainty, 
since in fact it incorporates this uncer-
tainty into the decision-making process 
itself (Stone, 2002).  
 
Public policies and the 
distribution of costs and 
benefits 

A key issue in the analysis of public 
policies is trying to anticipate the ease 
or difficulty of implementing the deci-
sions to be made in relation to the 
problems diagnosed, relating costs and 
benefits on the one hand and the level 
of effectiveness of measures to be 
taken, differentiating whether they are 
measures that affect everyone equally 
or rather are targeted at a specific 
group (see Table 2). 

We will agree that policies that create 
diffuse costs will be easier to implement, 
since it can be assumed that there will 
not be a sector of the population or a 
target group directly affected by the 
measures to be adopted. This is gen-
erally the case with distributive policies 
(creation of infrastructures or facilities in 
a given place) and with some of the so-
called constituent policies, which tend 
to strictly affect the political system. On 
the other hand, it will be more difficult 
to implement those policies that con-
centrate the costs in some social sector 
or target group. The most classic example 
is that of redistributive policies, which 
polarise and pit those who most con-
tribute to the change in the distribution 
of wealth or goods against those who 
hope to obtain the most benefits from 
the policy. But policies that seek to 
regulate a certain activity or sector again 
without mobilising the potential bene-
ficiaries also generate reactions against, 
as such an improvement is diffuse or so 
general that there is no specific feeling 
of benefit. Environmental policies often 
take the form of new regulations, which 
mobilise against those who must bear 
the short-term costs (owners of polluting 
industries, fishermen, cruise ship owners, 
those who use diesel fuel...), and, on 
the other hand, the benefits in the air 
breathed or in the quality of sea waters 
do not have a specific receiver and 
their effects are not perceptible in the 
short term. 

Table 2.  Types of policies and concentration of costs and benefits

Source: Wilson, 1973  
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The term “environmental justice” (Dob-
son, 1998; Mohai et al., 2009) seeks to 
relate ecological sustainability with dis-
tributive justice, so that all communities 
and people are entitled to equal envi-
ronmental protection, assuming that 
the impacts in relation to the measures 
to be taken from the environmental 
point of view may be disproportionate 
or not distributed equitably. The ana-
lyses carried out in this regard highlight 
the importance of incorporating into 
the idea of environmental injustice el-
ements such as economic inequality, 
socio-political exclusion or racial dis-
crimination. Climate change and the 
measures to be taken cannot fail to 
take into account the (unequal) impacts 
that such actions may have on specific 
groups, regions or countries. 
 
Can it be that the fight against climate 
change in the Mediterranean will have 
serious difficulties moving forward since 
it involves unacceptable measures for 
the least favoured? I understand that 
this is not unavoidable. Environmental 
problems and social problems are di-
rectly related. But precisely for this 
reason, environmental measures must 
take this complexity into account, in-
corporating the necessary social buffers 
and, at the same time, deploying ad-
equate communication. 
 
Beyond scientific data and technical 
and specialised analyses on the envi-
ronmental situation in the Mediterra-
nean Sea Basin, from a point of view 
of political action and social consensus, 
it is important to analyse the existing 
perceptions. It is not just about pub-
lishing facts and figures. From the point 
of view of the decision-making frame-
work, what is important is the degree 
of existing social concern that enables 
actions to be taken in relation to existing 
threats without haste that could end 

up generating worse scenarios than 
the initial ones. On the subject of per-
ceptions about existing threats and 
dangers, it is considered that personal 
experience counts more than the cold 
transmission of data through the media 
(Weber, 2010). From this point of view, 
the climate emergency, the threat of 
desertification or what the rise in sea 
level may imply is far less socially per-
ceptible than, for example, the notable 
reduction of the differences between 
seasons of the year or a greater general 
global warming. 
 
In a context such as Europe, in a recent 
survey carried out in four European 
Union countries (Steentjes et al., 2016), 
it can be seen that the feeling that the 
threats of climate change will not have 
immediate effects has gradually 
changed. Although there is a growing 
concern in this regard that this will 
affect “other countries”, in the end 
this is lessened. There is still a notable 
lack of knowledge about the high de-
gree of consensus of the scientific com-
munity in relation to the climate emerg-
ency. Nor is it understood that it is ur-
gent to help third countries in their 
fight against the effects of climate 
change. Other surveys carried out in 
countries of the basin also show a no-
table ignorance of the emergencies 
that the current scenario entails (Kork-
maz, 2018). 
 
Final reflections 
The approach that has predominated 
in the making of environmental policies 
in Europe and in the countries of the 
southern shore of the Mediterranean 
in recent years has been basically regu-
latory, reactive and hierarchical, pro-
bably favoured by the large number of 
spheres of government acting simulta-
neously. On the other hand, in the 
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construction of these types of policies, 
there has been a tendency to prioritise 
highly technical perspectives, which 
made it possible to advance quickly in 
the plans to be followed, although 
their subsequent implementation be-
came difficult. 
 
The underlying elements that have 
guided these comments are based on 
a different assumption. Every process 
of public intervention and every public 
policy is, basically, a political process. 
A process that is based on finding 
forms of collective rationality that allow 
us to act in a framework that by defini-
tion is plural, conflictive and full of dif-
ferent ideas about what needs to be 
done in the face of each social situation 
that requires a response. To understand 
how public action works, it is necessary 
to understand how political and social 
dynamics work (not to be confused 
with institutional dynamics). 
 
We all have a natural predisposition to 
avoid uncertainties, and therefore we 
tend to postulate and expect actions 
guided by predictability. But govern-
ments tend to incorporate uncertainty 
into their forms of action and try to 
match objectives with possibilities and 
conditions. Thus, they launch pre-pro-
posals to see the reaction they create, 
design programmes that involve the 
voluntary inclusion of other government 
agencies or actors to be encouraged 
through funds, create “ad hoc groups” 
to overcome contradictions between 
government departments or between 
government spheres, promote non-in-

stitutional “tables” to facilitate nego-
tiation, and so on. 
 
Public decision-makers are forced to 
move and find a way out of problems 
in the social scenario, and cannot limit 
themselves to acting in the scientific 
or technological arena. They look for 
forms of collective action that are as 
legitimate as possible, and this forces 
them to leave the apparent comfort of 
predetermined certainties to build viable 
combinations of socially shared analysis 
and convictions. Faced with the ur-
gencies of climate change and the 
enormous social, economic, cultural 
and political disparities present in the 
Mediterranean scenario, we should not 
limit ourselves to projecting our aspir-
ations, our normative perspectives, but 
rather try to find feasible ways that 
allow us to advance in the desired per-
spective, building the social majorities 
necessary for it and having the right 
advice. 
 
In short, we must conclude that, al-
though uncertainty often generates 
problems, it can also be the way to 
collectively resolve them. The climate 
emergency situation undoubtedly 
requires fast action, but also with 
enough accommodation, incentive and 
consensus-building capacity to advance 
and learn from these advances and 
broaden horizons. Thus, through open 
decision-making processes, actors tend 
to better understand complexity as 
something inherent in all public deci-
sion-making processes, and not as an 
anomaly to be overcome. 
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