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Executive summary 

This report summarises the existing knowledge on the climate-related risks facing the built 
environment of the Eastern Mediterranean and Middle East (EMME) region, now and in the 
future. The vulnerability of urban structures to climate change is determined both by the 
magnitude of climate impacts and the adaptability and exposure of a given site. The geog-
raphy and morphology of individual cities of the EMME region renders them vulnerable to 
climate hazards, while social and economic circumstances determine their adaptability 
and, ultimately, their vulnerability. Because of such specificities, impacts of climate change 
can be characterized locally and must be tackled in each geographical context, in addition 
to internationally coordinated efforts aiming to reduce greenhouse gas (GHG) and mitigate 
climate change. 

The built environment is the human-made setting for human activity (Roof and Oleru 
2008). As a complex and tangled global system, with multiple scales ranging from build-
ings to neighbourhoods to cities (Pacific Institute for Climate Solutions 2020), it encom-
passes the great variety of places and spaces created or modified by people. These include 
green spaces; infrastructure like transport, energy transmission, water supply and sew-
erage networks; and public, residential, commercial and industrial buildings (Torgal et al. 
2014). Buildings, in particular, are increasingly recognised as significant sources of both 
peak energy demand and GHG emissions. 

In the race to transform current practices, local authorities can be catalysts of change. 
Backed by deep knowledge of the characteristics and needs of their communities, they are 
in a good position to design and implement adaptive actions in line with major international 
agreements such as the Paris Agreement, the New Urban Agenda, the 2030 Sustainable 
Development Goals of the United Nations and the Sendai Framework for Disaster Risk 
Reduction. Adaptive and mitigating actions at the city level would contribute significantly 
towards the fulfilment of these international commitments while improving local condi-
tions for urban dwellers (Prieur-Richard et al. 2019). Yet insufficient resources, whether 
in terms of trained personnel or financial support, are holding local authorities back from 
meeting their potential, especially in relatively small cities and towns. Considering that 
more than two‑thirds of the world’s population is expected to inhabit urban centres by 
2050, cities must be able to cope with an ever-increasing demand for services while at 
the same time mitigating the negative impacts of climate change. 
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In the Middle East, rapid population growth and urbanisation are expanding cities and 
suburban areas. Across the EMME region in general, shifts in population density towards 
urban centres and changes in lifestyle have been accompanied by heedless land use, 
unplanned urban development, increased consumerism and energy consumption, along 
with higher GHG emissions. Traditionally, the EMME region has played a small part in 
global emissions; should current trends continue, this is likely to change. Sustainable 
development strategies are urgently needed in the EMME, across the built environment 
and in the construction industry in particular (Middle East Institute 2011).

Cities offer fertile ground for the innovation needed to tackle the problems of both today 
and yesterday. Urban centres have the capacity to facilitate various forms of interaction. 
Here, social relationships can grow, cultivated by economic and cultural services and 
products of many kinds. Moreover, cities are home to a diverse range of innovation agents, 
from researchers to private companies, regional authorities and civic organisations (Van-
decasteele et al. 2019).

Innovation holds promise for both sustainable development and the mitigation of climate 
change. While synergistic relationships between researchers and relevant stakeholders 
are furthering knowledge, public awareness and relevant policy across the EMME region, 
few tangible adaptive measures have been carried out. Robust resources, accessible and 
applicable at the local level, are needed to fully grasp current and projected climate threats. 
In particular, high-quality data are required for accurate vulnerability assessments.

It is particularly urgent that adaptive measures be implemented in urban centres. While in 
1950 cities hosted about 30% of the world’s population, today they host nearly 55%, and 
this share is projected to reach 70% by 2050 (Department of Economic and Social Affairs 
2019). Moreover, being hubs of intense economic activity, urban centres are often marked 
by high financial indicators (Lavalle et al. 2017) and industrial clusters. Their adaptation 
to climate change is therefore essential in maintaining equilibrium of global economies. 
Indeed, urbanisation implies economic growth; about 80% of global GDP is generated in 
cities (Grübler and Fisk 2012), a share that is expected to grow. According to a survey 
conducted by the World Economic Forum, the factor associated to highest risk to the 
economy in 2019 and the second highest risk for the next decade is the inadequate action 
in terms of climate change mitigation and adaptation. In fact, the Global Risks Report of the 
forum specifically estimates that extreme weather of the changing climate is associated to 
the highest economic threats we have to face (WEF 2021). The possibility of any localised 
or widespread economic collapse highlights the urgency of creating resilient urban envi-
ronments; this is reflected in international agreements, frameworks and policies, such as 
the United Nations 2030 Agenda for Sustainable Development (UN 2015b).
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Adaptation in the EMME context, especially in urban settings, has arguably started taking 
place. However, an evaluation of current adaptation strategies across the region suggests 
that progress varies by country (UNEP 2018). This report considers that variation, while 
providing an analysis of existing adaptation efforts of regional authorities occurring in 
cities of the region.
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1. Scope 

If the current trend continues, by 2050, cities will contain approximately 70% of the 
world’s population (Department of Economic and Social Affairs 2019) and produce more 
than 85% of global economic output (Hawksworth, Audino, and Clarry 2017). The Eastern 
Mediterranean and Middle East (EMME) region is characterised by a growing population 
and intense urbanisation, which are challenging its social and environmental capacity. 
Several megacities, such as Cairo and Istanbul, are each home to more than 10 000 000 
people. According to the Economic and Social Commission for Western Asia, more than 
40% of the region’s population can be classified as poor or vulnerable (Abu-Ismail 2018).

Yearly mean temperatures are 1.4°C higher than in the late 19th century, averaged across 
the region (Cramer et al. 2018), and the intensity, length and number of heatwaves have 
increased by a factor of 6‑8 since the 1960s in the Eastern Mediterranean (Kuglitsch et 
al. 2010). J. Lelieveld et al.(J. Lelieveld et al. 2016) estimate that under certain climate 
scenarios, parts of the Mediterranean region will become uninhabitable by some species 
of the biosphere, including humans. Since 1985, the Mediterranean Sea has been warming 
by about 0.4°C (Nykjaer 2009) and rising by about 3 centimetres per decade (Tsimplis 
et al. 2013). Ozone and aerosol air quality limits are often exceeded, with photochemical 
episodes mainly occurring in summer (EEA 2018). These phenomena, as well as land-
use changes, increasing pollution and compromised biodiversity, have aggravated sev-
eral ongoing environmental problems. The Intergovernmental Panel on Climate Change 
(IPCC) and the World Meteorological Organisation have classified the EMME region as a 
global “climate hotspot” exceptionally vulnerable to climate change impacts (Giorgi 2006; 
Stocker et al. 2013).

In line with the global community, countries in the EMME recognise the urgent need to 
address regional and national climate change impacts, exhibiting willingness to comply 
with international commitments stipulated by the Paris Agreement (Horowitz 2016). The 
next step is to develop a regional action plan addressing the specific needs and challenges 
that countries are facing and outlining a pathway of adaptation and mitigation. 

Building on a previous study (Prieur-Richard et al. 2019), this report outlines an evi-
dence-based roadmap towards effective climate action implementation at the city level. As 
it considers how climate change will exacerbate the problems already faced by the region’s 
built environment, it recommends actions and solutions that are economically viable and 
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technologically mature. By providing urban policy makers with access to a comprehensive 
summary of regional knowledge and good practices, it seeks to support the transition 
towards sustainable cities.

The report thus aims to provide a solid framework for mitigation and adaptation planning 
in the EMME context. It draws on previous studies and intends to offer support to mul-
tiple stakeholders, ranging from national and local governmental bodies, urban planning 
professionals to private parties with vested interests, international and non-governmental 
organisations and civil society. 

Chapter 2 summarises key geopolitical and socio-economic characteristics of the region, 
which together with climatic features will inform a structured response to the adverse 
effects of climate change. Chapter 3 aims at describing the main characteristics of the 
region’s built environment (Section 3.1), highlighting its most critical problems (Section 3.2) 
and considering the future (Section 3.3). In Chapter 4, mitigation and adaptation strategies 
are briefly outlined. Next, the policy landscape is reconstructed in Chapter 5. Finally, in 
Chapter 6, lessons learnt and research initiatives are presented, and main conclusions are 
drawn in Chapter 7. 
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2. Geographic and  
socio-economic setting 

2.1. Geographic setting 
The EMME region is situated at the crossroads of three continents: Africa, Asia and Europe. 
It has shaped much of the developed world’s cultural and socio‑economic frameworks.

Politically, the EMME region comprises the following subregions and countries:1

•	 European Union (EU): Cyprus and Greece

•	 North Africa: Egypt

•	 Middle East: Israel, Jordan, Lebanon, Palestine, the Syrian Arab Republic and Turkey

•	 Arabian Peninsula: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab 
Emirates (UAE)

•	 Western Asia: Iran and Iraq

Geographically, the region, mostly classified as arid to semi-arid, comprises a wide variety 
of features, landscapes and vegetation covers, including:

•	 Extended mountain ranges, namely the Taurus, the Elburz and the Zagros moun-
tains, and the Afro-Asian Rift valley;

•	 Extensive desert areas, particularly in Egypt and the Arabian Peninsula;

•	 Agriculturally utilised lowlands, for example, the Fertile Crescent between the 
Euphrates and Tigris rivers, known as Mesopotamia;

•	 Major rivers and their tributaries and floodplains, which allow for productive agri-
culture, particularly the Nile, Euphrates and Tigris rivers;

•	 Extensive coastlines along the Mediterranean Sea, Persian Gulf and Red Sea;

•	 Major urban areas, including the megacities of Cairo and Istanbul, with their larger 
metropolitan areas each with more than 20 and 15 million inhabitants respectively, 
and the city of Tehran, with nearly 9 million.

1. The names of the countries and their short names are written using the convention set by the United Nations Group of Experts on Geographical 
Names (UNGEGN, 2011).
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The region’s human geography is characterised by a significant split between urban and 
rural lifestyles and living conditions. Prosperity, both at the individual and national level, 
and economic performance differ starkly between those countries with significant hydro-
carbon resources and those without. Other challenges include exponential population 
growth, intense urbanisation, the uneven allocation of rudimental resources such as water 
and high military spending amid chronic regional conflicts. Meanwhile, efforts at greater 
integration into the global economy often aggravate long-standing inequalities and create 
further downstream challenges.

2.2. Socio-economic conditions 
After the long struggle endured in most countries of the region to gain independence 
from their colonial European rulers, the nationalist regimes that came to power tended to 
maintain significant control over their economies. In the 1960s, a common strategy to gain 
or maintain economic independence was introducing import-substituting industrialisation 
in an attempt to create industries and jobs locally, use local resources and allow govern-
ments to stop importing Western goods. In the face of inefficiencies in the production 
system and a heavy bureaucratic burden, this strategy was soon abandoned in favour of 
opening national economies to foreign investment.

In the early 20th century, long before independence from colonial rule, the discovery of 
vast oil deposits in the Middle East had coincided with increasing oil dependence in the 
West. New opportunities arose in the EMME region. Since then, the build-up of the oil 
industry has created enormous opportunities for development in countries where hydro-
carbons are exploited, particularly in Bahrain, Iran, Iraq, Kuwait, Qatar, Saudi Arabia and 
the United Arab Emirates.

2.3. Consequences for the building sector 
The socio-economic conditions described above affect, and are affected by, the buildings 
and other urban structures of the EMME region. While a review of the history of the 
region’s architecture and buildings is beyond the scope of this section, we will briefly look 
at the challenges faced by the building sector, in particular those related to climate change.

The EMME region is one of the most vulnerable to climate change and already faces 
numerous environmental stresses. In the future, the availability of water and arable land 
is expected to diminish and air and soil pollution, degradation of ecosystems and loss 



2. Geographic and socio-economic setting | 5

of biodiversity are expected to escalate (Meir et al. 2012). Manifold downstream conse-
quences are also anticipated, such as food and potable water scarcity, ultimately leading to 
social unrest and local conflicts, as has already been documented (Aw-Hassan et al. 2014; 
De Châtel 2014). In addition, the expected rapid increase of population and urban growth 
rates (discussed in Sub-section 3.1.2) will amplify these environmental stresses (Hungate 
and Koch 2015). Related challenges include: 

•	 The proliferation of urban sprawl and the growth of illegal dwellings (“slums”) in 
many of the large cities in the region;

•	 Increasing population and building density;

•	 A growing transport sector (including private cars, public transport and commercial 
vehicles) and its consequences for urban infrastructure and public health;

•	 The ever-increasing demand for energy and water among city inhabitants (see, e.g., 
Lange 2019).

Another major challenge lies in the stark differences in income, personal wealth and life-
styles between rural and urban populations in most countries of the region. This is exac-
erbated in countries that rely heavily on foreign labour. Disparities can be observed at 
the national level too, in terms of geographic and economic characteristics, observed in 
Table  1. For instance, in the country’s richest country per capita, Qatar, gross domestic 
product (GDP) per person was 26 times higher in 2018 than in the poorest country per 
capita, Egypt. 

All these issues must be seen in the light of ongoing and anticipated climate change. The 
enhanced warming resulting from the urban heat island (UHI) effect will lead to additional 
challenges in the built environment (e.g. Santamouris 2007). 

As with the region’s diverse socio-economic conditions, there are likely to be significant 
differences in the pathways taken towards the Paris Agreement’s goals. An essential 
pre-requisite to progress is to enforce existing regulations and building standards and, at 
the same time, introduce new and appropriately designed measures to enhance the overall 
living conditions of people in the EMME region.
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Country
Area 
(km2) Population

Density  
(people per km2) Total GDP (USD)

GDP per capita 
(USD/person)

Bahrain 780 1 569 439 2 012 37 652 500 000 23 991

Cyprus 9 250 1 189 265 129 25 309 818 139 28 690

Egypt, Arab Rep. 1 001 450 98 423 595 99 249 712 999 437 2 537

Greece 131 960 10 732 882 83 218 138 367 209 20 324

Iran, Islamic Rep. 1 745 150 81 800 269 50 453 996 479 250 5 550

Iraq 435 052 38 433 600 89 224 228 010 474 5 834

Israel 22 070 8 882 800 410 370 587 977 126 41 720

Jordan 89 320 9 956 011 112 42 932 112 676 4 312

Kuwait 17 820 4 137 312 232 140 645 364 238 33 994

Lebanon 10 450 6 848 925 669 54 961 275 742 8 025

Oman 309 500 4 829 483 16 79 788 768 969 16 521

Palestine 
(West Bank and Gaza)

6 020 4 569 087 759 16 276 600 000 3 562

Qatar 11 490 2 781 677 242 183 334 953 813 65 908

Saudi Arabia 2 149 690 33 699 947 16 786 521 831 572 23 339

Syrian Arab Republic 185 180 16 906 283 92 n.a. n.a.

Turkey 785 350 82 319 724 107 778 381 859 841 9 456

United Arab Emirates 98 648 9 630 959 136 422 215 043 585 43 839

Source: World Bank, (2021).

TABLE 1. Geographical and economic characteristics of countries in the EMME, 2018
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3. �Overview of the building sector in 
the EMME region 

Greenhouse gas (GHG) emissions are the triggers of climate change, and the built environ-
ment is one of the main emitting sectors and among the most exposed to several impacts 
of climate change. An increase in the EMME region’s mean temperature is causing an 
increase in energy demand for space cooling, and the urban heat island (UHI) phenomenon 
will further exacerbate local temperatures. The modification of precipitation patterns, with 
an alternating occurrence of droughts and extreme rainfall, increases the risk of flooding 
and landslides. A consequent push to abandon both rural and coastal areas increases 
stress on the local food supply chain. Sea-level rise is also responsible for coastal flooding 
that causes a reduction of agricultural areas, the depletion of touristic potential and salin-
isation of water sources. The increased frequency and severity of extreme climate events 
are further aggravating these impacts and leads to disruptive patterns; infrastructure and 
services, financial sectors and livelihoods are not spared, often as a result of damaged 
supply networks for essential goods such as electricity and water. The resulting deterio-
ration in human wellness places additional pressure on health and welfare systems, and, 
eventually, further pushes urbanisation with increased migration from rural and coastal 
areas to cities (Wilbanks et al. 2007). 

In an effort to better understand climate-change-induced impacts on the built environment 
in the EMME region, first the built environment’s main features are presented in Section 3.1 
and then the major problems affecting it are discussed in Section 3.2. Finally, an outlook 
is drafted in Section 3.3.

3.1. Characteristics of the built environment 
In this section, the main characteristics of the building stock in the EMME region are 
discussed, by country (Sub-section 3.1.1). Next, demographic growth and trends in urban-
isation and city development are presented (Sub-section 3.1.2). Some figures about GHG 
emissions and energy consumption are summarised to describe the recent trends and a 
projection of energy intensity per country in the Sustainable Development Scenario (SDS) 
(Sub-section 3.1.3). Finally, the region’s environmental quality is discussed with an over-
view of waste management (Sub-section 3.1.4).
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3.1.1. Building stock 
According to the United Nations, an urban agglomeration is broadly defined as “the 
built-up or densely populated area containing the city proper, suburbs and continuously 
settled commuter areas” (United Nations 1998, 2004). However, since the boundaries 
between urban and rural areas can be blurry, an exact universal definition cannot accu-
rately encompass all urban agglomerations. For instance, several adjoining cities or towns 
and their suburban fringes may be contained in a single urban agglomeration (United 
Nations 2008). The EMME region is one of the most urbanised regions in the world, and 
most of its population is expected to be living in cities by 2050. Cities of this region share 
many characteristics, including shared heritage, traditional urban forms and socio-eco-
nomic conditions, while retaining their unique features.

Box 1. The case of peri-urban Greater Cairo

The geography and historical development of the Greater Cairo region make it one of the 
most unique sites in the world, largely due to the stark differences between publicly owned 
deserts and intensely cultivated rural agricultural land. For decades, the desert has accommo-
dated various types of interests, including development for public housing, institutional needs 
and industrial use. Much of this has circumvented environmental regulations. Since taking 
advantage of vacant expanses of land is state sanctioned and formal urban development is 
inhibited, the rural fringes of Cairo are becoming more and more dense, filled with informal 
residential neighbourhoods. Thus, the peri-urban outskirts of Greater Cairo now host more 
than 20 million.

FIGURE 1. Aerial view of Greater Cairo.

Source: (Madbouly 2009); Wikimedia Commons.
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The EMME region’s building stock is in many cases characterised by a “dual-city” con-
struct, whereby a stone-walled medieval city co-exists with the high-rises and malls of a 
new downtown. The traditional model of the Islamic city shares similarities with medieval 
European cities, including some economic factors and social aspects (Abu-Lughod 1987). 
Contemporary politics also decide the urban fabric. For instance, ongoing conflict in Bagh-
dad and Beirut would make the cohesive planning models seen in Dubai and Doha difficult. 
Across the region, new centres are putting pressure on the urban form of historical cities. 
In sum, the building stock of urban centres in the EMME is highly diverse, both within and 
between cities.

The Middle East’s approximately 15 million buildings correspond to more than 21 million 
dwellings; about 80% of these buildings are located in Saudi Arabia, Iraq, Yemen and the 
Syrian Arab Republic (Dabbeek and Silva 2020), as observed in Table 2. Around two-
thirds of the population in the Middle East live in urban centres, though this ratio varies 
significantly at the country level. One example of intense polarisation between urban and 
rural regions can be found in Jordan, where 90% of the population is settled in urban 
centres.

TABLE 2. Characteristics of buildings and populations in the Middle East

Country Dwellings 
(residential) 
(thousand)

Buildings  
(non-residential) 

(thousand)

Rural  
population 
(thousand)

Urban  
population 
(thousand)

Bahrain1 203 132 174 1 467

Cyprus2,3 644 38 394 800

Egypt2 26 500 - 57 492 42 896

Greece2,3 9 909 78 2 209 8 508

Iran2 - - 20 404 62 510

Iraq1,2 5 350 4 466 11 526 27 783

Jordan1,2 1 139 659 889 9 213

Kuwait1,2 294 153 2 4 207

Lebanon1,2 861 413 771 6 085

Oman1,2 551 381 724 4 251

Palestine1,2 748 395 1 104 3 581

Qatar1,2 280 145 23 2 809

Saudi Arabia1,2 4 682 2 980 5 461 28 808

Syrian Arab Republic1,2 3 673 2 246 7 712 9 358

Turkey2 - - 20 332 63 098

United Arab Emirates1,2 1 176 715 1 291 8 480

Source: Modified from (Dabbeek and Silva 2020),1 (Worldbank 2021)2 and Eurostat (2001)3 for most recent years.
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The average floor area of residential buildings in the EMME region is also presented in 
Table 3. In most cases, floor areas seem to be identical in the urban and rural regions of a 
country; however, this is likely due to a lack of data disaggregated by urban and rural area. 
Thus, information in this table should be considered as indicative estimations and not as 
exact representations of the region’s building stock. 

In the Middle East, almost the entire building stock (97%) consists of single- or double-sto-
rey buildings, and a basement is available in only 4% of residential buildings. In terms of 
building materials and construction practices, more than half of the building stock is con-
structed with reinforced concrete, and more than a third is built with masonry techniques. 
The rest of the building stock can be characterised as adobe and light wood frames. 
Over the past 30 years, tall buildings (over 150 metres [m]) are rising in number across 
the region. According to the Council of Tall Buildings and Urban Habitat (The Skyscraper 
Center 2020), 387 buildings 150 m or taller were under construction across the Middle 
East in 2018. In 2019, 37 were scheduled for completion, followed by 16  in 2020 and a 
further 16 in 2021. The predominant types of construction in the Middle East are described 
in Table 4. Tall buildings in the EMME region are the subject of Box 2. 

Country

Dwelling floor area (m2)

 SourceUrban Rural

Bahrain 170 170 (Dabbeek and Silva 2020)

Cyprus 191 169 (MECIT 2017)

Egypt 90 65 (CAPMAS 2020)

Greece 85 85 (BSO 2020)

Iraq 120 120 (PADCO 2006)

Jordan 140 145 (Dabbeek and Silva 2020)

Kuwait 180 180 (Dabbeek and Silva 2020)

Lebanon 135 135 (Dabbeek and Silva 2020)

Oman 170 170 (Dabbeek and Silva 2020)

Palestine 130 115 (Dabbeek and Silva 2020)

Qatar 200 200 (Dabbeek and Silva 2020)

Saudi Arabia 250 250 (Dabbeek and Silva 2020)

Syrian Arab Republic 110 110 (Dabbeek and Silva 2020)

United Arab Emirates 200 200 (Dabbeek and Silva 2020)

TABLE 3. Average dwelling floor area in the EMME, by country

Source: Modified from (Dabbeek and Silva 2020).
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The contradictory landscapes of the Middle East’s urban centres are further highlighted 
when a country’s tall buildings are compared to its share of the region’s population. For 
instance, while the United Arab Emirates represents just over 2% of the Middle East’s pop-
ulation, it is accountable for over 60% of the region’s tall buildings. In stark contrast, those 
countries accounting for more than 35% of the region’s population have no tall buildings 
within their territories (CTBUH 2018).

Country

Reinforced 
concrete 

(%)
Masonry-
stone (%)

Masonry-
concrete 

(%)
Adobe/ 

earthen (%) Wood (%) Other (%)

Bahrain 84 10 0 5 0 1

Egypt 66 11 15 8 0 0

Iraq 45 30 17 8 0 0

Jordan 58 28 10 4 0 0

Kuwait 69 10 10 6 0 5

Lebanon 51 23 18 8 0 0

Oman 63 19 4 5 0 9

Palestine 47 30 15 5 0 3

Qatar 85 10 0 0 0 5

Saudi Arabia 68 12 8 0 0 12

Syrian Arab Republic 44 26 15 10 5 0

United Arab Emirates 85 10 0 0 0 5

TABLE 4. Predominant building materials used in construction in the Middle East

Source: Modified from (Dabbeek and Silva 2020), Attia and Wanas (2012) and Attia et al. (2012).

For example, building density maps of the Middle East reveal dense concentrations of 
buildings in urban centres, often accompanied by extensive plots of desert land that remain 
without construction. This indicates that populations are concentrated in specific locations, 
with rural areas remaining intact and uninhabited. Nevertheless, population statistics also 
reveal that urban populations are surpassed by rural populations, and by large margins in 
some cases. For instance, in Egypt, while both urban and rural populations increased over 
the period 1960‑2019, the rate of increase in urban areas was much smaller than in rural 
localities (Figure 2). In 2019, more than 57 million people lived in rural Egypt, compared to 
almost 43 million living in urban centres.

Detailed information on building characteristics with comparable data across all countries 
in the EMME is lacking at present.
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As for consumption patterns, the building sector of the Middle East in 2007 was responsi-
ble for 27% of final energy demand, a slightly smaller share than the global average at the 
time (31%) (D. Ürge-Vorsatz et al. 2012). Unfortunately, though generic information can 
be accessed from the International Energy Agency (IEA), no dedicated database exists for 
the building sector across the entire EMME region. Nevertheless, consolidated efforts have 

FIGURE 2. Urban and rural population distribution in the EMME region, 1960-2019.

Source: Data from the World Bank. 

Note: Missing data for Kuwait are represented by a discontinuous line and countries with dotted lines are represented in the secondary axis due 
to very large-scale differences.
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Box 2. Tall buildings

Tall buildings have been around for hundreds of years, but once were confined to religious, 
royal or military purposes. As of the late 19th century, they have become ubiquitous and are 
reaching ever higher. The Council of Tall Buildings and Urban Habitat differentiates them as 
follows: tall <300 m, supertall ≥300 m and megatall ≥600 m. 

FIGURE 3. Skyline in Doha, Qatar.

The Burj Khalifa in Dubai is the world’s tallest building at present, with an architectural height 
of 828 m. It is likely that others will try and surpass this record. Protruding high above the 
urban fabric, very tall buildings are exposed to a different climate. In theory, the higher up one 
is, the lower the air temperature and the higher the wind velocity. However, a dense concen-
tration of tall buildings manipulates air movement and solar radiation, so actual micro-climate 
conditions around them need to be assessed in each specific case. 

Most tall office buildings and residential towers have fully glazed curtain wall envelopes. This 
makes them completely dependent on energy to ensure indoor thermal comfort. In sunny, warm 
climates, such dependency translates into vast amounts of electricity, and in turn greenhouse 
gas emissions. Also, their heating, ventilation and air conditioning design is not straightforward, 
since the climate changes with altitude climate (Tanya Saroglou et al. 2017; T. Saroglou et al. 
2019; T. Saroglou, Theodosiou, and Meir 2020). Furthermore, they cast long shadows, and 
create specific and often problematic wind patterns around their base. They tend to be excep-
tionally vulnerable during extreme events that require rapid evacuation (fires, earthquakes, 
security-related events, etc.), have a heavy impact on their immediate surroundings and local 
infrastructure (traffic, water and sewage, power supply, services, etc.) and bring with them 
several socio-economic and behavioural handicaps, which need to be urgently addressed, if 
such buildings are to stay with us.

Source: (Choi et al. 2020); Wikimedia Commons.
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recently been observed. For instance, the BUILD_ME project highlights key features of the 
building sector in three countries: Lebanon, Jordan and Egypt. According to its findings, 
final energy consumption in the building sector is highly variable, with Jordan consuming 
a mere 0.017 terawatt hours (TWh); Lebanon, 13.25 TWh and Egypt, 94.55 TWh (Build_ME 
2021).

The density of urban centres has been a point of controversy, especially where intense 
development has been taking place without proper urban planning. For example, in Dubai, 
where the government or large private stakeholders control land development, there are 
distinct differences between areas inhabited by native residents (who are provided with 
land or housing in specific neighbourhoods) and the privately created and controlled high-
end living environments of expatriate neighbourhoods. This divergence is regarded pos-
itively by policy makers of the region but negatively by native residents (Alawadi and 
Benkraouda 2019).

As a result of prioritising economic growth, little attention has been put on the quality or 
renovation rates of existing housing stock in the Middle East. In Kuwait, for example, the 
housing stock is built with little consideration for the local climate, resulting in voracious 
energy consumption patterns, particularly for residential air-conditioning systems (Jaffar, 
Oreszczyn, and Raslan 2014). 

On an international level and following the UN Paris Agreement, countries of the Middle 
East have set Nationally Determined Contributions (NDCs) to improve the sustainability 
profile of their building sector (UN Environment and International Energy Agency 2017). 
For example, the Kingdom of Saudi Arabia and Yemen identify solar energy as part of their 
sustainable energy actions in buildings. The United Arab Emirates has expressed an inten-
tion to undertake comprehensive infrastructure investments in district cooling. Although 
these commitments are a positive development in achieving low-carbon and energy-effi-
cient buildings, additional steps are required to promote the rollout of sustainable energy 
technologies in the construction sector:

•	 Capitalising on existing road maps and strategies for the deployment of high-ef-
ficiency products, low-carbon materials and a fossil-fuel phase-out, such as the 
Global Alliance for Buildings and Construction Roadmap (GlobalABC/IEA/UNEP 
2020);

•	 Establishing clear-cut technological policy pathways, including capacity to track 
deployment and progress;
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•	 Facilitating the collaboration of stakeholders and governance on the international, 
national and local levels, securing aligned objectives and commitment to targets;

•	 Working in tandem with partners and stakeholders to create a robust evidence-based 
atlas of sustainable solutions for buildings.

3.1.2. Urbanisation and development 
The EMME region is home to some of the oldest civilisations in the world. Thus, its built 
environment has gone through many periods of growth, development, transformation and 
decline throughout the centuries, illustrated by archaeological finds that go as far back as 
five millennia BC, and attracted study even from the 10th century (Elkabir 1983). 

Economic and social development is often interlinked with some form of urbanisation, a 
process that is taking place at different scales and rates in different regions. Approximately 
40% of the populations in Western Europe and the United States were living in urban cen-
tres by the end of the 20th century (Klein Goldewijk, Beusen, and Janssen 2010), versus 
only 16% in the Middle East (Bairoch 1988). The expansion of the industrial revolution 
played a part, as did increased trade in the seaport cities of the eastern and southern 
Mediterranean (Ibrahim 1975). Even as people moved from the rural to the urban regions 
of their countries, refugees from other countries were also relocating to cities (Ibrahim 
1975). The city of Tel Aviv emerged from such a movement in 1909, and today it is the 
economic hub of the state of Israel even if its population growth has stabilised in recent 
years (Municipality of Tel Aviv-Yafo 2004). 

Since 1990, the rate of urbanisation in the EMME region has been keeping in line with the 
overall average population growth rate of 2% (Ritchie and Roser 2018). Most countries are 
moderately to highly urbanised (e.g., Egypt 43%, Lebanon 87%) (UN-Habitat 2013). UAE 
function as city-states, with 80% of their population living in urban environments.

The region’s uneven rates of urbanisation, briefly discussed above in relation to the build-
ing stock (see Sub-section 3.1.1), are examined in more detail in Figure 4. As observed 
earlier, in Egypt, urbanisation has been very slow, increasing from 31% in 1950 to a mere 
43% in 2016 (Elgendy and Abaza 2020). Israel followed a linear trend with over 92% of 
its population living in urban areas over the past ten years (CBS 2021), while Jordan’s 
urban population grew in spikes due to regional conflicts, also reaching more than 90% 
of its population in 2016 (Elgendy and Abaza 2020). On the contrary, the Gulf’s coastal 
states were “born urban” due to their harsh and arid environments. Populations settled in 
oil-rich areas, and with the advent of desalination and air-conditioning technologies, small 
settlements rapidly grew into megacities.
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As a general observation, many first-tier cities2 became expanded metropolitan areas 
(emerging mega-urban areas) (Figure 4). Such cities entail complex governance chal-
lenges at a regional scale due to the highly centralised government modalities they typi-
cally adopt.

The arrested development experienced in many EMME regions resulted in “urbanisa-
tion without urbanism”: fast and profitable development went unmatched by appropri-
ate improvements in residents’ quality of life. Sustainability, too, was not ensured, as 

2. Densely populated, highly developed urban metropolises that have high economic, cultural and political influence in their country and beyond.

Source: Modified from (Worldbank 2021).

FIGURE 4. Total population and annual rate of population growth (top), and fraction 
of urban versus rural population (bottom) in the MENA region, 1971-2019.
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densification occurred more rapidly than energy efficiency improvements, further exacer-
bating the disparity between the surge in urban population and the scarcity of resources 
and services. 

The 30 most populated cities in the region fit into three categories: 

•	 International cities, such as the Emirate city of Dubai;

•	 Hub cities, such as Amman, Beirut and Tel Aviv, which are incubators of new tech-
nologies and concepts, fuelled by entrepreneurs; and,

•	 Megacities, which have a significant influence on the region due to their population 
and economic drive. Cairo, Istanbul, Riyadh, Baghdad and Tehran together hosting 
14% of the Middle East’s population.

These cities act as secure nodes in a larger regional network of trade and innovation, 
bringing together local, regional and international key actors. By focusing on urban renewal 
and sustainability (in accord with the principles of a so-called smart city), new cities too 
can be developed as centres of innovation, research and technology (Leipzig Charter on 
Sustainable European Cities 2007). 

3.1.3. Greenhouse gas emissions and energy consumption 
To substantially reduce the risks and impacts of climate change, the Paris Agreement sets 
the goal of limiting global warming to below 2°C and pushes for efforts to contain the tem-
perature increase below 1.5°C compared to pre-industrial levels. To achieve these goals, 
countries should significantly reduce their GHG emissions as soon as possible and aim to 
achieve climate neutrality by mid-century. Specifically, to limit the global temperature rise 
to 2°C relative to pre-industrial levels, the IPCC has estimated that GHG emissions should 
be reduced worldwide by about 25% with respect to 2010 levels, reaching 2.91 tonnes of 
carbon dioxide (tCO2) per capita in 2030, and carbon neutrality should be reached by 
2070 (IPCC 2018). Furthermore, to meet the 1.5°C global temperature rise goal, a GHG 
emissions reduction of about 45% is required by 2030. In other words, GHG emissions 
should be as low as 2.13 tCO2 per capita in 2030, and carbon neutrality should be reached 
by 2050. 

In the EMME region, some countries are characterised by emissions below the world 
average (4.79 tCO2 in 2018). For example, Palestine (0.69 tCO2 per capita), the Syrian Arab 
Republic (1.54 tCO2), Egypt (2.59 tCO2) and Jordan (2.60 tCO2) are already below the target 
values of the Paris Agreement. Most countries, however, will require significant efforts to 
reduce their GHG emissions and reach their targets (Figure 5).
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Recent statistical figures on per capita carbon emissions reveal certain trends (see Fig-
ure 6). Most countries with high emissions per capita also have high carbon intensity; 
these include the oil-rich countries of the Gulf region, such as Qatar, Saudi Arabia and the 
United Arab Emirates. Analogously, low-emitting countries of the conflict-ridden Middle 
East, such as Jordan, Lebanon and Palestine (West Bank and Gaza), are characterised by 
less-carbon-intense economies. 

Excluding the Syrian Arab Republic since 2011 and Saudi Arabia after 2015, all the other 
countries are characterised by a structural increase (Figure 7).

Disaggregation of final energy consumption by sector shows a constant increase in all the 
most important sectors (Figure 8). The residential and commercial and building biodiver-
sitys sectors tripled their consumption between 1990 and 2018, despite energy‑saving 
measures adopted by most countries.

With clear skies for much of the year, many countries in the EMME region have embraced 
solar-powered technologies on a large scale. Solar photovoltaic (PV) generation has been 
exhibiting stable or increasing trends across the region (IEA 2020c). Cumulative electric-
ity generation from solar PV exploded from less than 500 gigawatt hours (GWh) in 2010 to 
more than 17 000 GWh in 2018 as observed in Figure 9 (IRENA 2020). But there is room 
for more. In a recent study, (Khan, Asif, and Stach 2017) reported that PV integration in 
buildings had been largely ignored in Saudi Arabia, where it could generate up to 51 TWh, 
or 30% of domestic electricity demand.

FIGURE 5. CO2 emissions per capita in EMME and world, 1971-2019.

Source: IEAC (2020c).
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Source: Based on 2016 data from (Worldbank 2021).

FIGURE 6. Carbon intensity in several countries in the EMME.
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FIGURE 7. Total final energy consumption by country.
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The energy intensity (i.e. final energy use per square metre) of the building sector has 
been continuously decreasing, by 0.5% to 1.0% per year, since 2010. This is attributed 
mainly to energy-saving measures adopted by most countries (Figure 10). Unfortunately, 
this reduction rate is lower than the yearly growth rate of the gross floor area that is about 
2.5% since 2010. This indicates an energy efficiency potential that is not yet exploited. 
The requirements of building energy codes are evolving slower than the rapid expansion 
of the built floor area in developing countries, and renovation rates are low in developed 
countries. In a similar manner, renewable energy systems, heat pumps and other efficient 
electric technologies are not replacing fossil-fuel-powered systems at an average global 

FIGURE 8. Total final consumption by sector.

Source: Modified from (IEA 2020c).
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level. To meet the objectives set by the SDS, it is expected that energy intensity should 
drop by more than 2.5% per year. Therefore, to achieve the Paris Agreement goals, more 
stringent building energy codes need to be developed and enforced through appropriate 
inspection procedures, deep energy renovations need to be firmly deployed and substan-
tial improvements in the average seasonal performance of cooling and heating systems 
must be achieved, along with other energy conservation measures (IEA 2020d). Moreo-
ver, enforcement of existing building codes and the introduction of incentives are crucial 
to improve the performance of buildings, alongside awareness campaigns.

3.1.4. Environmental quality 
The quality of life of a city’s residents and visitors is highly dependent on the state of the 
urban habitat. The built environment can create welcoming conditions, or harmful ones. 
Creating the appropriate conditions to accommodate the needs of urban populations is 
becoming increasingly challenging, due to the often uncontrolled growth of cities, often at 
the expense of environmental quality. A long list of challenging tasks includes mitigating 
the amplification of climate change impacts in urban contexts, addressing the high loads of 
air and water pollutants, adapting to more frequent and extreme dust events and managing 
the growing amounts of solid and liquid waste sustainably.

Next, we will briefly summarise the current knowledge on the environmental quality of 
cities in the EMME region. We will then consider the role of climate change as a driver of 
transformation. Finally, we will discuss the handling and management of waste in urban 
contexts.

FIGURE 10. Energy intensity in the building sector in selected regions in the 
Sustainable Development Scenario, 2000-30.

Source: (IEA 2020c).
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Climate extremes and local effects
Ongoing and future changes in climate conditions will have numerous adverse effects 
on the EMME region in general, and on its cities in particular. This is largely due to the 
UHI effect, which exacerbates warming trends in urban settings (J. Lelieveld et al. 2014; 
Santamouris 2007).

The main impacts of this effect include a growing temperature of up to 3°C compared to 
the surrounding rural areas, extended heatwaves, greater water scarcity affecting inhab-
itants and green spaces, amplification of poor air quality and, in combination with atmos-
pheric pollution, severe health risks for the urban population and the need for increased 
and extended periods of space cooling in private, commercial and municipal buildings. The 
increasing number, extent and magnitude of summer heatwaves pose particular chal-
lenges to life in major cities, especially those with high ambient pollution Figure 11. As 
can be seen, the projected coldest mean summer temperatures in the future are higher 
than the hottest mean summer temperatures in the reference period (1961‑90). This will 
have significant adverse consequences for human health, particularly if the synergistic 
effects of heat and atmospheric pollutants are considered. As pointed out by Santamouris 
et al. (Santamouris 2007), the extreme heat in cities has significant adverse ecological 
consequences. For example, the greater need for water and energy in urban structures 
is inter-related and described by the water-energy nexus (Lange 2019). Greater water 
demand is increasingly satisfied through desalination, which is particularly energy inten-
sive. The additional space cooling needed during hot spells requires more electricity – an 
increase only partly offset by the decrease in energy required for space heating during the 
warmer winter months (Giannakopoulos et al. 2009).
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FIGURE 11. Frequency of extreme heat anomalies during summer in recent  
and end-of-century periods.

Source: J. (J. Lelieveld et al. 2014).

Note: Blue represents the reference period 1961‑90 and red, the future period 2070‑99, indicating that by the end of the century the coolest 
summers may be hotter than the hottest summers of the reference period. 
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Air quality in cities
The massive increase of traffic emissions and the rising quantity of energy production 
from fossil resources have contributed to the ever-worsening air quality in cities of the 
EMME (see, e.g., Kanakidou et al. 2011). As shown in Figure 12, the Air Quality Index (AQI) 
in several of the region’s capitals and main cities reaches high or very high values, with 
potentially serious health effects.

FIGURE 12. Air Quality Index in selected cities, 27 November to 3 December 2020
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Long-term exposure to high ambient air pollution has significant health risks (Jos Lelieveld 
et al. 2019). Urban traffic is among the major sources of air pollutants in many countries 
in the EMME region (see, e.g., Waked, Afif, and Seigneur 2012). An ongoing increase in 
heat extremes and air pollution in regional cities has been demonstrated, for example, by 
(J. Lelieveld et al. 2014).

Due to the diminishing supply of water and deteriorating distribution infrastructure, water 
quality has been adversely affected in the studied countries (see, e.g., Kandeel 2019; Ken-
way et al. 2011; Shomar 2013). The challenges are exacerbated in many cases by internal 
and forced external migration (see, e.g., Nagabhatla and Fioret 2020).

Across the Middle East, North Africa and Eastern Mediterranean, dust travels from major 
deserts towards the north and east (Figure 13), thereby strongly affecting cities and their 
air quality. Furthermore, increasing aridity as a result of climate-induced change in precip-
itation patterns is expected to lead to a higher frequency and broader geographical spread 
of desert dust storms in the region (see, e.g., Al-Delaimy 2020).

It has been shown that dust storms and suspended bacteria and viruses pose severe 
threats to communities in the EMME region (Al-Delaimy 2020), and are likely to worsen 

Athens

Source: Modified after Plume Labs, https://air.plumelabs.com/en/.

Note: For more information on the AQI, see: https://air.plumelabs.com/learn/en/what-is-an-aqi.
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due to ongoing climate change. In addition, the economic loss due to dust storms in the 
MENA region amounts to about USD 13 billion in GDP every year (UNEP 2016).

Handling and management of waste
The EMME region’s high population growth and urbanisation rates, changes in lifestyle and 
economic expansion result in steadily increasing volumes of solid and liquid waste. The 
total waste generated – including municipal solid waste [MSW] and industrial, agricultural, 
medical and hazardous waste – is more than 370 million tonnes per year (MT/year) (The 
World Bank 2018). MSW production per capita ranges from 0.2 to 0.7 tonnes/year, with 
the highest rates in Bahrain and Saudi Arabia (17 MT in total), and the lowest in the United 
Arab Emirates (about 5 MT in total). Interestingly, Bahrain, which is the smallest country 

FIGURE 13. Satellite picture taken on 1 April 2014, showing a desert dust storm 
affecting several countries in the EMME.

Source: NASA image by Jeff Schmaltz, LANCE/EOSDIS MODIS Rapid Response. https://earthobservatory.nasa.gov/images/80813/
dust-over-the-eastern-mediterranean-sea.
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in size and second smallest in terms of population, generates the most waste per capita, 
with an average yearly increase of 10% (Alsabbagh 2019).

The construction and demolition (C&D) waste generated is double that of MSW, at approx-
imately 170 MT/year, and the per capita share of C&D waste ranges from 4 to 22 tonnes/
year (Figure 14). C&D waste is increasing eight times faster than MSW in both Greece 
and Qatar, which can be linked with the expansion of infrastructure in the two countries. 

Through its Domestic Solid Waste Management Centre, Qatar started an initiative in 2015 to 
introduce the recycling of waste, including MSW and C&D waste. Under the Mesaieed pro-
ject, 53 171 tonnes of waste were recycled, including timber, glass, plastic, metal and paper.

The composition of MSW consists primarily of organic/food waste (27‑73%), of which 
Iran, Libya and Iraq are the top three generators in the region; and plastic waste (3‑12%), 
of which Oman, Kuwait, the United Arab Emirates and Israel are the top four generators. 
The per capita share of paper waste is 6‑29%, with Greece, the United Arab Emirates and 
Kuwait being at the top of the list. Smaller shares of metal, glass, wood, rubber and garden 
waste are also generated (Figure 15).

Organic waste is a particularly persistent problem in Cyprus, where intensive farming 
operations have increased the amount of animal waste to 60% of all bio-degradable 
waste. Animal waste management typically involves anaerobic decomposition, resulting 
in the uncontrolled release of GHGs (e.g. methane, nitrous oxide) and other compounds 
(e.g. ammonia) into the atmosphere (Lijó et al. 2018). 

FIGURE 14. Per capita generation of MSW and C&D waste in selected  
countries of the EMME.
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Given that food and other organic waste takes up such a large share of MSW (Figure 16), 
the region has a unique opportunity to convert a significant fraction of this waste to energy 
by modern conversion systems, such as anaerobic digestion, gasification and pyrolysis 
(e.g. (Zafar 2020).

FIGURE 15. Composition of municipal solid waste in selected countries.
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In recent years, the waste problem has been exacerbated by the rising number of camps 
housing displaced persons and refugees, especially in Turkey, Jordan and Lebanon. For 
example, in Lebanon alone, 15.7% of the country’s total MSW generation can be traced 
back to refugee camps.

Waste collection 
The collection and transport of waste from its source to the final disposal or treatment 
facility are two links in the waste chain that need to be addressed. Cities’ infrastructure for 
managing collection and transportation will directly affect their carbon footprint. The col-
lection of MSW is most often organised at a municipal level and amounts to about 40 MT/
year with mean collection rates of about 76%, varying between 65% (Egypt), 85% (in 
Morocco), and 100% (Israel and Lebanon). In some countries, low collection rates are due 
to a disconnection between the public and private sectors (which manage some phases of 
the waste chain), compounded by the lack of an effective management system governed 
by legalisation and regulations.

Waste treatment and disposal 
The simplest and most common method for waste treatment is to collect it in open dumps; 
a practice favoured in more than half the region. Over 80% of MSW in Egypt, 70% in Pal-
estine, 60% in Algeria and Morocco, but only 13% in Lebanon and 0% in Israel are dumped 
in open pits. In Israel, 100% of MSW is treated with alternative methods, while in Egypt, 
Palestine, Jordan and Lebanon, this rate is 19%, 31%, 50% and 70%, respectively. On aver-
age, 31% of waste is dumped in sanitary landfills. Unmanaged waste burning is observed 
in some locales, with a negative impact on human health. Recycling and composting have 
remained at a relatively low, constant rate (<13‑14%) in all countries (European Environ-
mental Agency 2014).

Box 3. Greenhouse gas emissions from municipal solid waste

Comprehensive and accurate estimates of greenhouse gas (GHG) emissions from waste are 
becoming increasingly important to climate change mitigation programmes.

A lack of data on municipal solid waste (MSW) management practices and emissions in the 
region make accurate estimation difficult. For this report, GHG emissions were estimated using 
the GHG inventory software of the Intergovernmental Panel on Climate Change. First, the soft-
ware calculates methane emissions, which are then translated into CO2 equivalent emissions 
by considering the carbon content of each MSW component. 

According to this analysis, average methane emissions in the region from waste amount to 
94 778 million tonnes (MT)/year (3.9 kg per capita per year), which is equivalent to 81 kg of CO2 
per capita per year.
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Waste-to-energy solutions have also been introduced in some countries in the region. In 
Qatar, an energy station generates roughly 153 000 megawatts (MW) of electricity to run 
itself (making it energy autonomous) and the remaining electricity is fed into the public 
grid (Ministry of Development 2015). In Jordan an energy station generates 4 MW and 
there is a plan to increase this to around 40 MW.

3.2. Problems affecting the built environment 
Atmospheric GHG emissions are the main cause of global warming, a phenomenon which 
is triggering climate change, with manifold impacts. Temperatures and humidity rise, and 
so do temperature extremes, precipitation patterns (a prevalent decrease in precipitation 
and river flows) and sea levels. An increasing risk of droughts is induced, as well as loss 
of biodiversity, vector- and water-borne diseases and forest fires. These impacts are 
resulting in greater competition among different water applications, increasing demand for 
irrigation in agriculture, decreasing crop yields and an augmented risk for livestock pro-
duction. These, in turn, prompt greater urbanisation, migration and population movement, 
with higher demands for cooling energy, and diminishing tourism patterns, which is an 
essential part of the economy for some countries of the EMME region. However, several 
barriers and factors influence cities’ ability to decarbonise their building stock, adapt to 
climate change and mitigate urban vulnerability, energy poverty, UHIs and citizens’ health 
issues. 

A common issue is that of insufficient knowledge about climate change, as high quality, 
accurate information can be a major challenge for urban centres and regional govern-
ments. Even if data does exist, their acquisition by local authorities can be an additional 
hindrance. That is because while national agencies may collect and hold relevant intelli-
gence, jurisdiction issues or unawareness of the existence of such evidence can lead to 

Box 4. Exemplary waste disposal practices

Oman has 40  significant landfills. Between 2013 and the end of 2019, 31  large sites were 
closed and cleaned up in its governorates. At the same time, 23 new open traditional dump-
sites, 10 engineered landfills, 14 transfer stations, 2 hazardous waste facilities and 3 health-care 
waste facilities were renovated.

Dumpsites that were slated for closure were prioritised using a risk analysis technique, with 
the impact on human health and the environment playing a key role in the decision.

Waste is collected and sorted at transfer stations across the country before being disposed of. 
These facilities act as staging locations for waste collection and stacking before being loaded 
onto larger vehicles and transported to landfills (be’ah 2019).
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regional governments that are uninformed and incapable of action. Even when this barrier 
is surpassed, appropriately skilled scientific personnel is required to analyse and interpret 
data, producing findings and relevant suggestions (Climate Adaptation Partnership 2018). 
In addition, just having access to these data may not be enough to convince local actors 
with preconceptions on the subject. On the other hand, making this information available 
in the public domain can significantly improve public awareness and materialisation of 
relevant action by local authorities and citizens. 

3.2.1. Urban vulnerability 
Vulnerability is a complex phenomenon involving the interaction of numerous physical 
and social factors. It has been defined by Kyprianou et al. (2022) as “the state of any 
urban system – city, infrastructures, inhabitants, etc. – that expresses its sensitivity to the 
adverse effects of one or several external agents. It can be assessed by quantifying the 
degree of exposure and endurance with respect to environmental aspects, human aspects, 
urban habitat, technoeconomic aspects, and socioeconomic aspects”. In the built environ-
ment, it refers to the potential harm a person is exposed to inside a specific urban setting 
due to, for example, noise, air pollution, excessive heat, energy poverty and monetary 
hardships, inappropriate urban infrastructure and poor urban design, gender discrimina-
tion or poor water management. Key expertise is required in urban planning, architecture, 
engineering, building science, climate and atmospheric science, human rights, medicine, 
policy and the economy, etc. to address the complex and multifaceted nature of urban vul-
nerability. Rapid urbanisation oftentimes has negative impacts as land of marginal quality 
(wetlands, swamps and floodplains, typically located at the borders of a city) are built up 
and expanded to create city infrastructure. Reconditioning and transforming those impor-
tant natural systems can negatively affect water storage and lower the capacity of natural 
resources during extended periods of precipitation or drought.

The EMME region offers a unique environment for envisioning, testing and implementing 
strategies of urban resilience as a solution to its high degree of socio-spatial and physical 
vulnerability. The impact of environmental disasters, such as earthquakes and tsunamis, is 
amplified due to the high population density or socio-economic instability observed in the 
studied countries and communities. Climate-induced urban vulnerability is not only distrib-
uted unevenly across different countries, but even between and within cities. In general, 
low-income groups are at higher risk of experiencing environmental hazards in the built 
environment, due to greater physical exposure and a limited capacity to cope with the con-
sequences of hazards (IPCC 2007). Also, low-income groups live in areas most at risk to 
extreme weather and deficient in the coverage or operation of basic urban infrastructure 
and local services. Indeed, local governance is intricately linked to urban vulnerability. An 
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effective and broad provision of basic infrastructure and services can mitigate exposure to 
environmental risks for the entire population and increase equity between low-income and 
wealthier groups. These challenges generate the need for new strategies in the emerging 
field of urban resilience. Urban resilience is seen as a method – or model – that aims at 
reducing phenomena leading to urban vulnerability. Here, the term “resilience” refers to 
the ability of a given system, such as an urban planning structure, to adapt and respond 
to an external (environmental) or internal (organisational) disruption of its normal func-
tioning. The response, in this case, may lead to the initial conditions of its operations or an 
upgraded set of operations. Today, these notions of adaptability and flexibility to potential 
disasters are considered by many countries that responded to the UN Agenda 2030. 
Israel, for instance, has produced its first Voluntary National Review that establishes the 
framework for responding to multiple aspects of urban vulnerability affecting its urban 
environment, one of the densest in the world. Among others, Israel proposed the notion of 
“urban renewal” as a strategy to increase the sustainable quality of its urban environment. 
To quantify the vulnerability of countries to the adverse effects of climate change, the Notre 
Dame Global Adaptation Initiative (ND-GAIN) developed a quantitative framework that esti-
mates a country’s exposure, sensibility and adaptation capacity by considering six sectors 
essential to life (food, water, health, ecosystem services, human habitat and infrastructure) 
(University of Notre Dame 2020). Figure 17 depicts countries’ vulnerability to climate 
change and other global challenges, along with their readiness to improve resilience. The 
degree of vulnerability in EMME varies across countries, with the lowest value (i.e. least 
vulnerable) being 0.33 for Israel and the highest value (i.e. most vulnerable) being 0.46 for 
the Syrian Arab Republic.

Focusing on a local scale, natural hazards such as a rise in sea levels, dry spells, heatwaves 
and floods are expected to occur more frequently and with greater intensity, endangering 
cities in vulnerable geographic locations (Romero and Gnatz 2011). To properly address 
urban vulnerability and the adaptive capacity of urban centres, policy makers should not 
focus solely on hazards. Instead, a city should be considered from two distinct perspec-
tives: as a whole, and as a sum of its parts. Following this approach, the development of a 
city is considered in its entirety alongside the individual determinants of adaptive capacity, 
within the context of the city’s socio-demographic and economic sectors. Natural hazards 
and extreme events can destroy livelihoods, dwellings and businesses, as well as public 
infrastructure such as roads and bridges. Many of the world’s largest urban centres are 
faced with harsh repercussions from such events because of their proximity to low-ele-
vation coastal zones, where more frequent and more intense events would augment the 
destruction of public and private property. For instance, flood events in urban centres, 
which are expected to increase in frequency and severity, can be extremely destructive 
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and costly, both in terms of material and human health damages. If these challenges are 
not met by adaptive measures, the impacts of climate change can trickle down from the 
physical damages caused by flooding to the major costs of damage control, and conse-
quently the disruption of livelihoods.

Of all urban centres, coastal ones are at high risk due to their exposure to the elements of 
nature. Historically, coastal sites developed as trading by sea and rivers led to the creation 
of economic hubs and cities. Their increasing industrial activity, local economic growth 
and wealth attracted rural and immigrant labour populations, ultimately fuelling uncon-
trolled development. Thus, many of the world’s first urban centres developed without 
considering the risks of exposure associated with coastal areas. 

FIGURE 17. Vulnerability map of countries in the EMME, November 2020.
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The number of natural events occurring in the EMME region has been increasing over the 
past century as several of its large cities are located in high-risk areas (CRED/UCLouvain 
2020). Figure 18 shows the number of events by disaster type for the period 1930‑2020 
(top); and by country during three periods: 1930‑60, 1961‑90 and 1990‑2020 (bottom). 
Floods are the most common disaster in the EMME region, with Iran being the most 
affected. Well-documented events in most countries help identify the largest hazards for 
the EMME region as floods and storms. Droughts, heatwaves and wildfires have also been 
recorded since the end of the 20th century, phenomena that were poignantly absent in the 
last half of that century.

FIGURE 18. Number of natural disasters in the EMME region, by disaster type (top) 
and by country (bottom), 1930-2020.

Source: Author’s compilation with data from (CRED/UCLouvain 2020).

Note: Biological, man-made and technological disasters were excluded, as well as earthquakes, since they are not directly linked to climate change. 
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Aside from their coastal location, exposure can be considerable within cities as well, due 
to poor urban planning. Zones already associated with hazards are witnessing continued 
expansion, and alteration to ecological areas includes removing layers of natural protection 
(UN Habitat 2011). When coastal communities reach wetlands, sand dunes and forested 
areas, the prospect of flooding is increased, and so are the associated destructive impacts 
upon infrastructure and services (Ruth and Gasper 2008). The impacts of climate change 
are especially harshly felt by residents of urban slums, which already have fragile infra-
structures, further afflicted by global warming and hazard events.

Urban flooding 
Short-lived, but intense, precipitation events in cities often leads to accumulated flood-
water, causing urban flooding, as a result of greater inflow of rainwater in relation to the 
drainage capacity of a city’s system. This happens when rainwater can neither permeate 
into the soil nor can it be carried away from the urban area. The reduced drainage capacity 
due to the increased coverage of urban areas with non-permeable surfaces (e.g. concrete 
and asphalt), the lack of urban water management infrastructure and the non-optimal 
maintenance of river beds (which can cause pluvial and river floods) are conditions that 
increase the risks of urban flooding, leading to substantial damages and dangers to local 
communities. According to the international disasters database, EM-DAT,3 in the EMME 
region, Turkey is the most exposed country to flooding events with a total of 122 832 peo-
ple affected between 2000 and 2010, followed by Iraq with 96 386 people, Saudi Arabia 
with 23 480 people, Lebanon with about 17 000 people and Egypt with 4  370 people. 
Physical damages and impacts on public health are further aggravated by the various 
downstream effects of flooding, such as faulty transmission and distribution of electricity, 
which may in turn disable transportation systems and sanitation facilities, accelerating the 
spread of waterborne diseases (Ruth and Rong 2006). 

Coastal flooding and erosion 
The absolute sea level has risen in all coastal areas, with variations across regions. Model 
projections estimate that sea levels will rise at a higher rate during the 21st century, relative 
to the period 1971‑2015. The rise in sea levels is expected to reach over 1 m (high-emis-
sions scenario), with some values higher at the regional level (IPCC 2019); some assess-
ments even suggest that the upper bound range would be between 1.5 and 2.5 m (EEA 
2020). Unless adequate adaptation measures are taken, this will increase coastal floods 
substantially. Coastal zones are an essential element of the EMME region’s vibrant cul-
tural heritage, as centres of historical importance are often found along the banks of the 
Mediterranean. Rising sea levels can contribute to saltwater intrusion into coastal aquifers, 

3. https://public.emdat.be (accessed on 2 February 2021).

https://public.emdat.be
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affecting fresh water supply for coastal cities. Flooding and storm surges can have physi-
cal and socio-economic repercussions on livelihoods, as well as cause destruction of nat-
ural habitats. According to projections from 2030 to 2050 (Bigio 2009), up to 25 million 
residents of Egypt’s coastal cities, including Port Said and Alexandria, could be exposed to 
flooding as a result of increases in temperature and the subsequent rise in sea levels, with 
the poorly planned informal settlements around the Nile Delta being especially vulnerable.

Droughts and water scarcity 
In general, the entire region faces water scarcity, with the MENA countries being described 
as the most water-stressed nations on earth (Hofste, Reig, and Schleifer 2019). The World 
Bank (Borgomeo et al. 2018) estimates that this will worsen in the years to come due to 
climate change (Figure 19).

In periods of intense heat, which occur every year during the extremely hot summers of 
the EMME region, water demands are higher. In addition to increased water needs of the 
public, the agriculture and tourism sectors are also major drains of water supplies. The 
combined effects of reduced precipitation and enhanced evapotranspiration lead to future 
projections of longer and more severe droughts for this region. Water demand across the 
EMME region has been steadily increasing in the past half of the century, especially due 
to population growth depleting renewable water resources per capita by more than half 

FIGURE 19. Estimated water scarcity in the Middle East and North Africa by 2050.

Source: Reproduced from (Borgomeo et al. 2018).
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overall across the MENA region (Roudi-Fahimi, Creel, and de Souza 2002). The over-
exploitation of existing water resources, exacerbated during dry weather periods, has 
increased water scarcity. Furthermore, in urban areas, fewer quantities of water can 
infiltrate into the soil to replenish groundwater supplies. The wellbeing and livelihoods of 
residents of urban centres is endangered by extended periods of water shortage, as eco-
nomic activities and lifestyles often require adjustments. When public water supply must 
be limited, residents of cities are not the only ones who have to conform to regulations; 
infrastructure essential to the city’s functions are also dependent on water. For example, 
water is used to cool down power plants and ensure smooth operation and uninterrupted 
power supply. 

Limited water supplies also cause disturbances in ecosystem services, impacting on the 
functioning of green infrastructure, as well as essential systems of cities such as sewer-
age networks. In times of drought, where water availability is reduced in the pipe system, 
the reduced water flow results in odour development (Sofoulis 2015) and higher, more 
corrosive concentrations of pollutants in wastewater discharges (Novický, Mrkvičková, and 
Kašpárek 2009).

In the island of Cyprus, where over thirty wastewater treatment plans manage a little 
over twenty million cubic metres of effluent water, treated wastewater is discharged into 
the sea. This practice is expected to change, increasing the amount of greywater that is 
used for alternative purposes, such as farming and tourism facilities (e.g. golf courses) 
and closing the cycle of water use in the urban context. All urban wastewater should be 
re-directed to services such as irrigation of green urban spaces and replenishment of 
groundwater reserves. In fact, a coastal city of Cyprus (Limassol), has already began the 
transition to a more sustainable urban drainage system, employing retention ponds with 
a large capacity to replenish urban water supplies and at the same time protect against 
flooding events (Papadaskalopoulou et al. 2015; Nicos Neocleous 2018).

Wind and dust storms 
High variability has been observed in the spatial distribution, frequency and severity 
of windstorms during the 20th century (EEA 2017), with more extreme events being 
recorded in a period spanning the end of the 20th century and beginning of the 21st 
(1986-2016) (Spinoni et al. 2020). Windstorm impacts have been especially damaging 
for coastal cities (Koks and Haer 2020), something which increases cities’ exposure to 
wind hazards, given the concentration of urban environments in coastal areas. Research 
on the reported damage resulting from windstorms has shown that due to urbanization 
and transformation of cities into hubs of economic activity, valuable assets and people 
are now concentrated in cities. Reported damages of windstorms have therefore likely 
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increased due to the concentration of population in urban centres, as well as high-value 
assets (Spinoni et al. 2020). 

The built environment has a role in the shaping of wind patterns in urban centres, as 
densely built tall structures can create wind tunnels where wind velocity is higher than 
other parts of the city. This type of urban development, with areas populated by tall build-
ings, leads to overall lower wind pressure, but higher fluctuations and exposure for certain 
elements, such as cladding, to natural hazards (Elshaer, Bitsuamlak, and El Damatty 2017). 
Windstorms and increased precipitation consequently result in lower durability of building 
facades, with green urban infrastructure being more exposed than rural counterparts, due 
to a range of existing stressors (e.g. poor air and soil quality) and higher fluctuations not 
met in sparsely populated areas (Lopes et al. 2009).

3.2.2. Local climate change and the urban heat island 
The rapid urbanisation in the past century has far-reaching consequences for sustaina-
bility and has profoundly changed the ambient urban environment and everyday activities. 
At this time, there are more than 25  megacities, each with over 10  million inhabitants 
(National Geographic Society 2021), and more than 460 cities each inhabited by 1‑5 million 
people (UN 2018a), while the urban population is growing at a rate of 1.5% per year. The 
UHI phenomenon alters the local urban climate, which is observed to be warmer than the 
non-urbanised, rural areas surrounding it. Although urban heat can be extreme during 
the day in built-up centres of the EMME region, it has been estimated that the intensity of 
the UHI effect is significantly higher during the night than during daytime (Giannaros and 
Melas 2012).

Under global climate change, the UHI phenomenon intensifies the expected mean temper-
ature rise in urban environments. To determine and design local mitigation and adaptation 
strategies in the face of climate change, it is important to be aware that the phenomenon 
depends on several factors such as regional meteorology, topography, urban morphology, 
land use and population. Furthermore, there is no standard protocol that exists to meas-
ure the UHI effect, that is, the temperature difference between the urban core and its 
surrounding rural areas, which prevents direct comparisons among different UHI studies.

Many cities in the EMME are located on complex terrain, particularly the foothills of moun-
tains, open terrain (e.g.  coastal) or wide valleys. In the latter case, microclimates are 
strongly influenced by factors such as topography, thermal forcing and wind patterns, 
which under certain conditions might provide natural cooling in the city and diminish the 
actual manifested UHI effect. Nevertheless, the UHI effect induced by the city itself is 
mainly influenced by urban design, the geometry of urban canyons, physical properties of 
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the materials used in the urban fabric and anthropogenic heat. During daytime, incident 
solar radiation is stored as sensible heat in the city’s built environment, and at night this 
heat is released, preventing substantial cooling of urban centres.

To determine the optimal strategies for mitigation and adaptation to the future local cli-
mate, it is important to consider the specific manifested features of local UHIs in the EMME 
region. In the past two decades, several field experiments have been conducted to study 
the influence of UHIs to identify some of the commonalities and differences in their various 
manifestations (see Table 5). 

There are numerous social, economic and environmental concerns related to the UHI 
effect. Epidemiological studies have indicated that people living in urban areas are exposed 
to higher morbidity and mortality risks, relative to those living in thinly populated areas, 
due to the increased temperatures. City public health authorities have been caught una-
wares by heatwaves on numerous occasions, something more pronounced in the northern 
countries unaccustomed to extreme heat (Russo, Sillmann, and Fischer 2015). UHIs also 
has indirect impacts. For instance, higher temperatures often lead to higher ozone con-
centrations at the ground level, because they accelerate certain chemical cycles naturally 
occurring in the atmosphere (see e.g. section 2.2.4) Also, there is substantial increase in 
energy demand for cooling to combat the thermal heat stress and discomfort, and thus of 
energy bills. There may be unexpected infrastructure adjustments needed in areas that are 
traditionally cold. Strategies for abating UHI should be combined with energy conservation 
measures and the integration of renewable energy.

Region of study Examined parameters (and aims) Reference

Athens, Greece Temperature and type of land surface (to compare the 
effects of different materials).

(Livada et al. 2002)

Hania, Crete, Greece Temperature, relative humidity, wind speed and 
direction, barometric pressure, sunlight and precipitation 
(to consider the correlation of the UHI with local 
meteorological conditions).

(Kolokotsa, Psomas, and 
Karapidakis 2009)

Lefkosia, Cyprus Multiscale air and material surface temperature 
measurements, wind velocity, humidity, turbulence and 
radiation over an intensive observation period in July 2010 
(to inform the design of architectural and urban planning 
parameters)

(Neophytou et al. 2013)

Muscat, Oman Temperature (to detect its fluctuation as a function of 
time).

(Charabi and Bakhit 2011)

Tel-Aviv, Israel Air temperatures at roof, street and surface levels (to 
compare the temperature difference between scales).

(Saaroni et al. 2000)

Thessaloniki, Greece Near-surface temperature data measured at seven sites 
(to investigate how moisture availability and wind speed 
affects the development of UHIs).

(Giannaros and Melas 2012)

TABLE 5. Field experiment studies of the UHI phenomenon in EMME cities
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3.2.3. Energy poverty 
Energy poverty is the lack of access or affordability of essential energy services in homes, 
such as lighting, cooking, space heating and cooling. A recent definition states that it is 
“the inability to attain a socially and materially necessitated level of domestic energy ser-
vices” (Bouzarovski and Petrova 2015). The main factors driving energy poverty are low 
incomes, high energy prices and inefficient building design and construction.

In the European Union, energy poverty has been slowly progressing on the political agenda 
to a point where Member States are obliged to identify, monitor and address it within their 
territories (Thomson, Snell, and Liddell 2016; European Union 2018). A European Energy 
Poverty Observatory has also been established to deliver essential information on indi-
cators and mitigating measures across the EU countries (European Commission 2018). 
Through this regulatory framework and general guidelines, the European Union assigns 
each Member State with specific tasks and responsibilities. Based on these, Greece and 
Cyprus have acknowledged energy poverty and provided for mitigation actions, such as 
defining “vulnerable consumers” who may benefit from certain measures (e.g.  protec-
tion from electricity disconnection, subsidies for energy efficiency refurbishments, among 
others) (Korovesi et al. 2017; I Kyprianou and Serghides 2020) In other countries of the 
EMME region, energy poverty does not appear to be high on the political agenda – at least 
not in a formal acknowledgment of energy poverty or co-ordinated mitigating actions. 
Even those nations committing to increase investments in energy infrastructure are not 
addressing non-structural barriers to energy justice, including legislative action that allows 
and promotes energy expansion projects (Olawuyi 2020).

Several studies have taken an explicit look at indoor environmental pollution and its link to 
energy‑poverty‑related morbidity and mortality, as many Greek households turned to bio-
mass as their preferred heating fuel during the cold season (D. Α. Sarigiannis, Karakitsios, 
and Kermenidou 2015; Boemi, Panaras, and Papadopoulos 2017; D. A. Sarigiannis et al. 
2015). A number of Greece-focused studies found that burning of biomass created indoor 
and outdoor atmospheric pollution, as particulate matter (PM) is emitted via the combus-
tion process, but did not explicitly link their findings to energy poverty (D. Α. Sarigiannis 
et al. 2014; Grivas et al. 2018; Saraga et al. 2019; Kanellopoulos et al. 2021; Pateraki et 
al. 2020). Similar findings related to biomass and other “unclean” fuel such as kerosene 
were reported for the Middle East in general (Tsiouri, Kakosimos, and Kumar 2015), as well 
as in specific studies for Turkey (Bozkurt et al. 2015, 2018), Lebanon (Saliba et al. 2010), 
Jordan (Jaber and Probert 2001), Egypt (W. Li et al. 2019), Iran (Akhbarizadeh et al. 2021), 
Iraq (Grmasha et al. 2020), Qatar (Javed et al. 2019) and Saudi Arabia (Dossing, Khan, and 
Al-Rabiah 1994), indicating that most countries in the EMME are concerned with indoor 
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environmental quality, even if it is not placed under the energy poverty umbrella. In addi-
tion, more specialised research exists on energy poverty in the EMME region. For example, 
in Cyprus, there have been assessments on the indoor thermal comfort of low-income 
households (Pignatta et al. 2017; Chatzinikola, Serghides, and Santamouris 2015), the sat-
isfaction with the thermal environment of dwellings (I Kyprianou and Serghides 2020) as 
well the current policies and measures for mitigating energy poverty (I Kyprianou et al. 
2019). In Turkey, a negative relationship has been observed between energy poverty and 
self-reported health status (Kose 2019), and the potential benefits of renewable energy 
have been explored for alleviating energy poverty in the state of Palestine (Hamed and 
Peric 2020). Moreover, a recent study explored a largely ignored aspect of energy pov-
erty – the one related to informal housing conditions (e.g. Bedouin settlements in Israel) – 
coining the term extreme energy poverty (Meir and Stavi 2011; Teschner et al. 2020). This 
terminology is used to reflect situations where access to affordable grid-based energy 
seems to be an impossibility due to factors other than the common mix of poor infrastruc-
ture, high fuel costs and low incomes.

Energy poverty is thus observed in every possible variation within the EMME region. 
However, very limited research (Santamouris, 2016) has been carried out linking climate 
change and extreme weather phenomena with energy poverty and mortality. Typically, 
energy-poor populations adapt to their own realities and resort to unhealthy lifestyles. The 
result is similar, whether due to a lack of space cooling or heating, inefficient homes or 
indoor air pollution from biomass burning. All this comes at a time when economic and 
refugee crises and national and international conflicts are either part of everyday life or 
just around the corner. All countries in the EMME are thus concerned with certain aspects 
of energy poverty and largely consider similar measures for its mitigation: development of 
adequate public awareness, citizen action and political will.

3.2.4. Health implications 
Among its various effects, climate change is anticipated to compromise people’s health in 
both urban and rural areas. Several processes need to be considered within the frame-
work of climate uncertainty and public health, ranging from the macro to the micro scales.

Starting with temperature variations, August 2020 was the second-warmest August on 
record since 1880 and the summer of 2020 was the warmest for the Northern Hemi-
sphere (NOAA 2020). Temperature maxima in September in many countries surpassed 
100-year-old records reaching the upper 40s and lower 50s (Nicosia, Cyprus, 46.2°C4; 
Eilat, Israel, around 49°C; Iraq and Kuwait, above 53°C). Furthermore, minimum air temper-

4. https://cyprus-mail.com/2020/09/04/highest-ever-recorded-temperature-46-2c-clocked-at-athalassa-eac-consumption-also-hits-all-time-
high/. 
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atures and minimum (relative) humidity are also rising, especially during summer nights, 
alongside a drop in wind velocity during the same hours (Ben Shalom, Potchter, and Tsoar 
2009). Such combined events may prove lethal in cases where heating, ventilation and 
air conditioning (HVAC) is not an option, as they exacerbate thermal discomfort, as was 
evident in the 2003 heatwave in South Europe, particularly in France (Fouillet et al. 2006; 
Keller 2015). Moreover, climatic extremes can negatively affect building structures and 
envelopes, further deteriorating indoor air quality and environmental conditions (Yau and 
Hasbi 2013).

Aridisation and desertification are severely affecting the region as annual precipitation 
seems to be constantly diminishing compared to the long-term averages (Kafle and Bruins 
2009), albeit with more violent downpours causing floods. According to the Arab Centre 
for the Study of Arid Zones and Dry Lands, most of the MENA region is defined as arid, 
with dry land degradation affecting some 70% of the land in the Arab region. It is esti-
mated that almost half of the land in the Mashreq, more than a quarter in the Nile Valley 
and the Horn of Africa, more than 15% in North Africa and almost 10% in the Arabian 
Peninsula are threatened by desertification. Libya, Egypt and Jordan (in the MENA region), 
and Bahrain, Kuwait, Qatar and the United Arab Emirates (in the Arabian Peninsula) are 
the most endangered countries (EcoMENA 2020). They are expected to witness severe 
impacts on their vegetative cover and, consequently, an increase in the intensity of dust 
storms and sandstorms, leading to prolonged droughts and danger to the lives of people. 
A growing number of studies support a connection between the increase in sandstorms 
and dust storms and the rise in morbidity and mortality, though often the source of the 
former is hundreds and thousands of kilometres from the affected populations (e.g., Chen 
et al. 2004).

On a more local scale, the UHI effect seems to be continuously exacerbated due to many 
factors (see Section 3.2.2), such as expanding urbanisation and the densification of urban 
centres, growing numbers of privately owned vehicles demanding ever-wider roads in 
and around city centres, the increasing height of new buildings (D. Li et al. 2019; CTBUH 
2020; Meir et al. 2012) and a gradual eradication of significant green open spaces. Such 
urban changes could intensify the UHI effect under more extreme weather conditions. The 
UHI effect directly contributes to the ever-increasing demand for energy to cool buildings 
in urban areas. Simultaneously, people’s ability and willingness to walk in urban areas are 
compromised by higher temperatures, with negative implications for their health.

There seems to be no consensus on the potential inter-relations between climate change, 
UHI and pollution. Though some studies indicate a potential mitigating effect on UHI 
caused by particles filtering solar radiation (not unlike global dimming), there seems to be 
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a general agreement that the combination of all three can only worsen the living condi-
tions of urbanites and jeopardise public health, primarily in the less affluent countries and 
cities. Excessive heat and air pollution have been documented to increase mortality and 
morbidity in cities worldwide (Harlan and Ruddell 2011). Dense urban downtowns may 
well experience micro-climatic stability, which may encourage the concentration of pol-
lutants at high levels. These include, but are not limited to, sulphur dioxide (SO2), nitrogen 
dioxide (NO2), ozone (O3), PM10 and PM2.5 (Hassan, Hashim, and Hashim 2016). Many 
of the relevant studies have been undertaken in specific climatic regions (e.g. tropical or 
subtropical, or mid and north latitude, colder and rainier regions), which are significantly 
different from climates in the EMME region. It is therefore vital that research efforts are 
extended to cover dry subhumid, semi-arid, arid and hyper-arid regions. Such actions 
need to be undertaken soon since fast population growth and urbanisation, which char-
acterise much of the EMME, will draw ever-growing numbers of people into the climate 
change–UHI–pollution nexus. Issues such as socio-economic gaps, education differences, 
housing standards and access to energy should also be considered within such research 
(O’Neill et al. 2003; Harlan et al. 2007).

Under these circumstances, public health is continuously being compromised and higher 
rates of morbidity and mortality are becoming real threats. Primarily, people in the various 
risk groups are expected to suffer the most, such as the elderly, pregnant women, babies 
or people with chronic health conditions (e.g. cardiovascular and respiratory). Lower-in-
come groups, who tend to live, study or work in older buildings that do not comply with 
current and future standards are also at risk. Energy poverty is another critical character-
istic (see Section 3.2.3). Poorly designed and constructed buildings and the urban clusters 
they create may prove lethal for such groups. Yet, in the exacerbating climatic and environ-
mental conditions that are anticipated, buildings should be considered as a potential refuge 
from the outdoor extremes and designed accordingly (Meir 2014).

3.3. Outlook and needs of the built environment 
In a nutshell, the building sector in the EMME region is facing a series of challenges. 
Current trends include a decrease in second- and third-tier small-to-medium cities (com-
pared to the expansion of ever-growing metropolitan areas), an abandonment of historic 
centres and the ageing of building stock, a spread of urban sprawl and unplanned peri-ur-
banisation, a rise in poverty and informality of the built environment accompanied by a lack 
of public space and of opportunities for socially resilient, inclusive spaces. Furthermore, 
rootlessness and a lost sense of belonging affect people’s well-being.
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Possible ways to invert this trajectory may lay in the development of new models of urban 
governance and the establishment of urban growth planning and management, and hous-
ing programmes, together with the establishment of disaster management schemes for 
both preventive and reactive purposes. Related plans should be clear, inclusive (especially 
with respect to the disabled, elderly and other minority groups), comprehensive and prag-
matic. The challenge is to define a new role for cities in a global context: as territories of 
emerging futures supported and facilitated by open-data access and new data-sharing 
opportunities.

In short, the opportunities identified include:

•	 Promoting sustainable urban development;

•	 Enhancing data, research and innovation;

•	 Increasing the resilience of vulnerable communities;

•	 Ensuring policy integration at the local and regional scale;

•	 Increasing access to finance; and

•	 Creating inclusive, integrated and bottom-up opportunities for governance.
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4. Policy landscape 

Laws and regulations regarding mitigation and adaptation measures vary widely across 
the EMME. While some countries are already implementing such regulations, others have 
not yet started to draft them. Moreover, such regulations, if they exist, are often scarce 
and difficult to find. To identify laws and regulations that strive to improve the adaptive 
and mitigative capacity of the building sector in the EMME region, countries were grouped 
according to the classification presented in Section 2.1:

•	 EU countries: Cyprus and Greece

•	 North Africa: Egypt

•	 Middle East: Israel, Jordan, Lebanon, Palestine, the Syrian Arab Republic and Turkey

•	 Arabian Peninsula: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab 
Emirates

•	 Western Asia: Iran and Iraq

In the following sections, a summary of relevant measures and regulations is provided for 
each of these sub-regional groups. 

4.1. International policies on climate change adaptation and  
mitigation 
The adoption of international agreements, led by the United Nations in 2015, introduced 
new agendas for climate change adaptation for urban regions, considerably altering the 
policy landscape. These various policies, plans and measures were intended to reinforce 
one another, and it was hoped that stakeholders would find synergies between them. 
The Paris Agreement, agreed upon and adopted in 2015, detects the urgency for adap-
tive and mitigating actions in response to climate change, highlighting that local action is 
needed, within the international cooperation framework (Magnan and Ribera 2016). Prior 
to adoption of the Paris Agreement, the UN’s Sustainable Development Goals (SDGs) 
were established within the 2030 Agenda for Sustainable Development. This initiative 
forms the groundwork to “make cities and human settlements inclusive, safe, resilient 
and sustainable” (UN 2015b), aiming to significantly increase resilient cities globally (UN 
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2015a). The unprecedented pledge of global leaders to participate in this initiative and take 
urgent action has been welcomed by the scientific community and the public, with specific 
objectives being detailed and ratified in the New Urban Agenda in late 2016 (UN 2017). 
The world leaders agreed to develop investigations of urban vulnerability and adaptation 
actions at the city level, integrating facets of climate change into their planning processes. 

The Global State of National Urban Policy (UN-Habitat 2018) first monitored and evaluated 
national urban policies (NUPs) from 150 countries. The report builds on previous work by 
the UN-Habitat and the Organisation for Economic Co-operation and Development (OECD) 
and defines a common methodology. It is a noteworthy contribution to the monitoring 
and implementation of the SDGs and the New Urban Agenda that represents an attempt 
to conceive better and more sustainable cities where all citizens “have equal rights and 
access to the benefits and opportunities that cities can offer” (UN-Habitat 2017). More-
over, it contributes to the National Urban Policy Programme (NUPP), a global initiative 
launched by the UN-Habitat, OECD and Cities Alliance at the Habitat III Conference in 2016, 
which aims to expedite the development of NUPs across the globe.

While scientists and the public has welcomed the pledge of world leaders to urgently 
address the challenges of climate change, such promises are accompanied by reserva-
tions, as adopting an international framework is not automatically translated to city-level 
action. This is evident by findings of an analysis on the development of 147 local adaptation 
plans in Europe, indicating that that the UNFCCC process had prompted the development 
of only 21 of these (Aguiar et al. 2018). Moreover, in the EMME region, most of the coun-
tries lacked mandatory building energy codes in 2018 (Figure 20), signalling the build-up 
of large areas that did not meet any minimum performance requirements. To meet the 
conditions of the SDS by 2030, mandatory building energy codes must be implemented in 
all countries, new construction should be highly energy efficient and existing stock should 
undergo deep energy efficiency renovation, to achieve at least a 30‑50% improvement in 
energy intensity (IEA 2020a).

These challenges can relate to the legislation (e.g. poor enforcement of regulatory policies 
and insufficient financing solutions), implementation (e.g. lack of institutional co-ordination 
among different agencies or ministries) and monitoring of the programmes, as well as the 
behaviours of investors and consumers. 
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FIGURE 20. Building energy codes by country (top) and building energy certification 
adoption worldwide (bottom).

Source: (IEA 2020a).
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4.2. Policies and regulations in European countries 
The EU countries of Cyprus and Greece had to implement the European Directives in 
their national laws and regulations. Specifically, two directives address the building sector: 
Directive 2010/31/EU on the energy performance of buildings and Directive 2012/27/EU 
on energy efficiency. Recently, these two directives were amended as part of the Clean 
Energy for all Europeans package (Directorate-General for Energy 2019) in 2019 and later 
in October 2020, as a part of the Renovation Wave strategy (European Commission, 2020) 
included in the European Green Deal (European Commission, 2019). Furthermore, some 
general information relevant in assessing their basic characteristics in terms of adaptive 
and mitigative capacity can be found in the EU Buildings Factsheets on the EU website.5

4.2.1. Cyprus 
Cyprus implements both the EU directives: Directive 2012/27/EU and Directive 2010/31/
EU (Department of Environment, 2018). In addition, to achieve certain energy-saving tar-
gets it has prepared a National Energy Efficiency Programme. The programme includes 
measures relevant to the built environment, such as an increased annual renovation rate 
of 3% of the surface of mechanically ventilated public buildings, energy refurbishment of 
existing residential and commercial buildings, in compliance with the minimum energy effi-
ciency requirements, and promotion of roof thermal insulation on dwellings. More recently, 
Cyprus has adopted Law 155 (I) on the Regulation of the Energy Efficiency of Build-
ings, which governs the regulation of new constructions and renovation of existing ones 
according to the updated Directive 2018/844 (Ministry of Energy Commerce and Industry, 
2020). A number of schemes have been announced at regular intervals, promoting sub-
sidised energy refurbishments for entire buildings, or individual elements such as roof 
insulation and renewable energy technologies (Republic of Cyprus, 2020).

4.2.2. Greece 
Greece has adopted several laws and regulations based on current EU directives. The 
National Energy Efficiency Action Plans include horizontal measures focusing on the res-
idential and tertiary sector (both public and private), industries outside of the European 
emission trading systems and the transport sector (Ministry of Environment and Energy, 
2018). The plans developed according to Directive 2002/91/EC are incorporated into 
Greek legislation by Law 3661/08 (Official Gazette 89/A 3661, 19/5/2008) and the Joint 
Ministerial Decision D6/B/14826 (Official Gazette 1122B, 17/6/2008). They include the 
following measures for residential and tertiary private sector buildings: 1) Regulation on 
the Energy Performance of Buildings; 2) the “Saving Energy at Home” programme; 3) 

5. https://ec.europa.eu/energy/eu-buildings-factsheets_en.
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mandatory installation of solar thermal systems in new residential buildings; 4) energy 
refurbishment of social housing dwellings through the Green Pilot Urban Neighbourhood 
programme and 5) obligatory installation of solar thermal systems in tertiary sector build-
ings.6 Furthermore, Section 6.1.5.11 of the 7th National Communication and the 3rd Biennial 
Report under the UNFCCC explains the role of cities as agents addressing the most urgent 
environmental and climate changes (Ministry of Environment and Energy, 2018: 253‑54).

4.3. Policies and regulations in North Africa – Egypt 
Among the North African countries, Egypt is also part of the EMME region. Energy effi-
ciency is an important component of Egypt’s Strategy for Integrated Sustainable Energy 
2035. In 2012, Egypt adopted the National Energy Efficiency Action Plan for the elec-
tricity sector for 2012‑15. The plan was updated between 2018 and 2020 in the context 
of the Integrated Sustainable Energy Strategy 2035. It reinforces existing standards of 
energy efficiency, expands appliance labelling, indicating energy efficiency, and promotes 
application of building energy efficiency codes as well as energy-efficient lighting. Green 
building standards and codes to secure long-term energy conservation across residential, 
commercial and public buildings have already been developed in Egypt. However, there 
are no concrete policies and measures to enforce these (Bampou, 2016). Fuel poverty, 
institutional barriers, economic constraints, an underdeveloped market and weaknesses of 
local governance are some of the hurdles to achieving indoor thermal quality and exploit-
ing the potential of energy conservation. Egypt’s Third National Communication under 
the UNFCCC (EEAA, 2016: 107‑11) presents actions and policy instruments for mitigation 
of GHG emissions in the building sector. It also includes revisions of building codes and 
infrastructure standards, but there is no mention of any rules, regulations or laws enabling 
such measures. Additional measures are also presented in Egypt’s National Strategy for 
Adaptation to Climate Change and Disaster Risk Reduction (IDSC, 2011).

4.4. Policies and regulations in the Middle East 
4.4.1. Israel 
Israel has paid significant attention to GHG emissions from the built environment, as it is 
responsible for 60% of electricity consumption and 33% of total GHG emissions (Ministry 
of Environmental Protection, 2020). In 2010, the government issued the first National Plan 
for the Reduction of Greenhouse Gas Emissions in the context of Government Resolution 
2508 (Ministry of Environmental Protection, 2019; The Government Secretariat, 2010). 
In this plan, budgetary resources were set aside for a number of measures, including: 1) 

6. For additional details, see Ministry of Environment and Energy (2018: Tables 4.10 and 4.11).
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support for investments to reduce GHG emissions; 2) a pilot project for a green building 
(Figure 21); 3) trainings on green buildings; 4) a pilot project for the retrofit of existing 
buildings and 5) standards for energy efficiency (including enforcement). Meanwhile, Gov-
ernment Decision 1403 issued on 10 April 2016 (Ministry of Environmental Protection, 
2019) formulated the long-term goals of reducing energy consumption in buildings and 
GHG emissions through energy regulations and the labelling of new buildings as well as 
existing buildings that had been maintained and renovated. It also outlined the promotion 
mechanisms and the steps required to meet the green building standards, and discussed 
the feasibility of creating best-practice examples of green buildings in the educational and 
public sectors (Ministry of Environmental Protection, 2018a). To enforce and implement 
Decision 1403, Israel’s Cabinet approved Government Decision 1806 on the Promotion 
of Green Building in Israel on 3 July 2014, which deals specifically with four key points: 
awareness, training, a knowledge centre and national standards (Ministry of Environmen-
tal Protection, 2019).

Green buildings have been one of the main pillars of Israel’s policies to reduce GHG emis-
sions and raise energy efficiencies in the building sector. They feature prominently in 
Israel’s Third National Communication on Climate Change (Ministry of Environmental Pro-
tection, 2018b), which states that the potential reduction in GHGs by decreasing electricity 

FIGURE 21. The Porter School of Environmental Studies building at  
Tel Aviv University

Source: https://www.gov.il/en/Departments/Guides/standards_in_israel?chapterIndex=4.

https://www.gov.il/en/Departments/Guides/standards_in_israel?chapterIndex=4
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consumption in buildings and industries is estimated at 7.1 million  tCO2eq relative to the 
business-as-usual scenario in 2030. This would correspond to 29% of the total reduction 
needed to comply with the target. Furthermore, these measures would bring about signif-
icant direct savings to the economy (Ministry of Environmental Protection, 2018b). Israel’s 
National Plan for Implementation of the Paris Agreement (Proaktor et al., 2016) refers to 
Government Decision 1403 and the Green Building Standards promoting energy efficiency 
in the building sector.

Israel’s main green building standards are SI 5281: Sustainable Building; SI 5282: Energy 
Rating of Buildings and SI 1045: Thermal Insulation of Buildings. They establish minimum 
requirements for various green building components including the design, choice of con-
struction materials and heating and cooling systems. 

In 2011, the Standards Institution of Israel launched a major revision of SI 5281 motivated 
by the fact that while the Israeli standard had become increasingly established, it was not 
uncommon for buildings to seek certification from other international rating systems, par-
ticularly the US Green Building Council’s Leadership in Energy & Environmental Design 
(LEED) (Ben-Hur, 2014). In 2016, the standards were revised for a second time and 
divided into a series of chapters dealing with new and existing industrial structures, core 
and shell buildings (Ministry of Environmental Protection, 2020).

4.4.2. Jordan 
Jordan faces two main challenges as regards its energy situation: the growing energy 
demand and the very limited domestic resources to fulfil this demand (energypedia, 
2018a). Energy use and GHG emissions in the building sector are summarised under 
“other sectors” in Jordan’s Third National Communication on Climate Change (Ministry 
of Environment and United Nations Development Programme, 2014). Emissions from the 
“other sectors” category were 2 883 GtCO2-eq in 2006, accounting for 13.8% and 10% of 
the energy GHG emissions and of Jordan’s total GHG emissions, respectively. Though this 
represents a moderate contribution to the country’s GHG emissions, the building sector 
accounts for more than 50% of total electricity consumption. The final energy consumption 
in Jordan’s residential sector in 2012 amounted to 1 200 kilotonnes of oil equivalent (ktoe), 
which accounted for 23.9% of the total energy consumption (energypedia, 2018a). Jor-
dan is highly reliant on imports of energy resources (more than 96%), with very little 
deployment of renewables (less than 1% of electricity generation). Energy is central to 
the growth of the Jordanian economy, but its reliance on energy imports strains the econ-
omy and poses energy supply security risks. These vulnerabilities drove the development 
of the Master Energy Strategy 2007‑20, which called for greater utilisation of domes-
tic resources, including renewable energy. The share of electricity from renewables in 
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Jordan grew from 0.7% in 2014 to over 14% in 2020. The updated Master Strategy for 
the Energy Sector 2020‑30, calls for a sustainable future energy supply, diversification 
of the national energy mix and increased dependency on domestic energy resources. The 
strategy targets a 31% share for renewables in total power generation capacity and 14% of 
the total energy mix by 2030. As regards mitigation strategies, a proposed project dealing 
with energy conservation, foresees the insulation of walls and roofs in 35 000 new houses 
(Ministry of Environment and United Nations Development Programme, 2014). However, 
these are just general policy recommendations without any specific requirements. The 
National Energy Efficiency Action Plan for Jordan is equally limited in terms of proposed 
measures (Bhar and Tawalbeh, 2013). It only includes the installation of 30 000 solar 
water heaters and a survey of energy consumption in the residential sector. In summary, 
the energy efficiency challenges in Jordan’s building sector are mainly related to unclear 
responsibilities in the implementation of these measures, a lack of capacity building and a 
lack of compliance measures for the existing building codes (meetMED, 2020b).

4.4.3. Lebanon 
The issue of energy efficiency in the light of GHG mitigation was addressed in Lebanon’s 
Second National Communication to the UNFCCC (Ministry of Environment, 2011). The 
report refers to the standards for energy-efficient buildings as outlined in the “Capacity 
Building for the Adoption and Application of Thermal Standards for Buildings” project 
initiated in 2005 by the General Directorate of Urban Planning (DGUP) and the United 
Nations Development Programme; however, these standards are not mandatory. The 
report also states that a full implementation of these standards would lead to substantial 
energy savings estimated at around 7 million tCO2-eq between 2010 and 2029, or around 
343 500 tCO2-eq per year (Ministry of Environment, 2011). Retrofitting of the existing build-
ing stock has also been identified as a priority. 

The second National Energy Efficiency Action Plan (NEEAP) states that the share of energy 
consumption of residential buildings in the total final energy consumption was estimated to 
be less than 25% in 2010 (Lebanese Center for Energy Conservation (LCEC), 2016). The 
Lebanese Standards Institution has issued several guidelines on the thermal performance 
of buildings (particularly related to the demand for space cooling during summer months) 
and thermal insulation as well as the calculation methodology of building components 
and elements (LCEC, 2016). Another measure proposed was the implementation of a 
dual-purpose testing facility: to test the thermal properties of different components of a 
building and offer certification, and to promote research and development of novel mate-
rials with higher energy efficiencies (LCEC, 2016). Moreover, the following measures have 
been proposed in the NEEAP 2016‑20 Measures B01–B09 (LCEC, 2016): 1) the drafting 
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and implementation of a building code; 2) the extensive use of energy-efficient equipment 
in buildings; 3) the introduction of an Energy Performance Certificate for buildings; 4) 
energy audits for public buildings; 5) the implementation of energy efficiency measures in 
selected public buildings; 6) the conduction of a pilot project in energy efficiency measures 
and 7) an enhanced capacity building for refurbishment. With regard to end-use measures 
in the public sector, the NEEAP 2016‑20 Measures recommend the adoption of green 
procurement for new and existing public buildings to reduce their energy consumption 
through an increased uptake of energy-efficient products (LCEC, 2016).

4.4.4. Palestine 
Rapid population growth and urbanisation are contributing to the sensitivity of Palestinian 
cities to climate conditions and climate change. Palestine represents a very complex area 
divided into two administrative regions, with a population of 4.7 million inhabitants, which 
causes various limitations to the development of infrastructures and policies in the energy 
sector. In 2018, final energy consumption among Palestinian households was about 45%, 
which included energy use for space heating and cooling (meetMED, 2020a). The energy 
sector in Palestine depends almost entirely on energy imports, with 89% of total electricity 
supply coming from Israel and 3% from Egypt and Jordan. Energy capacity is largely fossil 
fuel based; however, Palestine is striving to achieve the target of 12% domestic electricity 
generation from renewable energy sources by 2030 (meetMED, 2019). 

In 2012, the first National Energy Efficiency Action Plan for Palestine was published 
through the EU-Project MED-ENC (Khatib and Becker, 2012). It listed actions such as: 1) 
the preparation of national green building guidelines and associated codes, 2) a national 
awareness programme on energy efficiency and renewable energies in buildings, 3) the 
promotion of energy efficiency and renewable energies in buildings through Energy Per-
formance Certificates and 4) human resources capacity building in energy efficiency in the 
building sector. In the same year, the Palestinian Energy and Natural Resources Authority 
launched the Palestine Solar Initiative in order to promote the installation of photovoltaic 
panels and to install on-grid residential rooftop solar systems with a nominal installed 
capacity between 1 and 5 kWp in 1 000 houses. While there are plans to build an ener-
gy-efficient demonstration building near Bethlehem, at present, there are no energy-ef-
ficient buildings to be found in Palestine (meetMED 2020a). A second National Energy 
Efficiency Action Plan was adopted in 2016 with and ambitious energy efficiency target to 
reduce total electricity consumption by 500 MWh per (Worldbank 2016).

There is currently no independent entity responsible for defining and implementing energy 
efficiency measures in buildings. Specifying such measures is hampered by limited data 
availability and the absence of a dedicated survey that can collect information on the status 
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of energy efficiency in buildings, and the current requirements. Moreover, implementing a 
follow-up and monitoring mechanism to evaluate the impact of these measures is largely 
missing (meetMED, 2020b). Mitigation measures addressing the energy consumption in 
the built environment are scarce, and include only strategies oriented to “implement energy 
efficiency measures to reduce consumption and hence imported energy” (Smithers et al., 
2016). The energy dependency on neighbouring countries, the weak enforcement of exist-
ing regulations and the low knowledge and capacity of public and private stakeholders are 
some of the main barriers that Palestine faces to successfully promote energy efficiency 
in the building sector (meetMED, 2020b).

4.4.5. The Syrian Arab Republic 
While currently undergoing major transitions in the context of the ongoing (armed) con-
flict, the Syrian Arab Republic issued its first regulations towards energy efficiency in the 
built environment prior to these challenging times (Meslmani, 2010). Although the building 
sector’s GHG emissions comprised a modest 13% of the total emissions in the energy 
sector in 2005, the final energy consumption attributable to the building sector amounted 
to 24% of the total. The country identified a number of measures to address the impacts 
of climate change on energy needs and the improvement of energy efficiencies in the built 
environment (Meslmani, 2010), including: 1) conservation measures in all residential areas 
including behavioural changes; 2) development of alternative heating devices, like solar 
water heating systems; 3) increase in the share of solar energy for water and residential 
heating; 4) reflective roofs for buildings; 5) use of efficient lighting; 6) increased thermal 
insulation in buildings to reduce energy consumption for space heating and cooling and 7) 
improved efficiency of air conditioners and refrigerators. However, as a consequence of 
the devastating war in the country, little progress has been made and information on ongo-
ing measures and activities enhancing energy efficiency are limited. The share of renew-
ables in the energy supply remains minimal (contribution of hydropower in 2018 was 
65 ktoe), while fossil fuels provide the major shares (in 2018, natural gas was 2 982 ktoe 
and oil was 7 372 ktoe) (IEA, 2020).

4.4.6. Turkey 
Plans for new regulations addressing the building sector were introduced in 2010 in Tur-
key (Ministry of Environment and Urbanisation, 2010). Specific measures include: 1) the 
introduction of an “Energy Identity Certificate” for new buildings; 2) the creation of the 
infrastructure for introduction of the “Energy Identity Certificate” also for existing build-
ings, and the deployment of thermal isolation and other energy efficiency measures and 
3) the introduction of energy management in compliance with international standards, for 
both the industrial and building sectors, carried out by certified energy managers. In terms 
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of sectoral energy consumption, the buildings and services sector accounts for 37% of the 
total energy consumption in Turkey (Ministry of Environment and Urbanisation, 2013). This 
high consumption is primarily for space heating and cooling, since 90% of the buildings 
in Turkey do not have sufficient thermal insulation (energypedia, 2018b). Regulations and 
laws pertaining to energy efficiency standards in Turkey include the following (energype-
dia 2018b):

•	 Standard TS 825 regulates the reduction of energy needed for space heating and 
cooling by thermal insulation of housing and commercial buildings, both new and 
renovated, and built after 14 June 2000.

•	 The Regulation on Energy Performance in Buildings (published on 5  December 
2008, effective on 5 December 2009 and amended on 1 April 2010) states that 
buildings with more than 2 000 m² of usable floor area will have to be equipped 
with a central heating system, but for buildings having more than 20 000 m² floor 
area space heating and cooling will have to be driven through renewable energies 
and co-generation facilities. 

•	 Regulations have been specified in the National Climate Change Action Plan 2011‑23 
of the Ministry of Environment and Urbanisation (2011).

•	 Several additional regulations have been specified in the Energy Efficiency Strategy 
Paper 2012‑23.

Despite these laws and regulations, there are presently no incentives to support energy 
efficiency measures in buildings. Based on the fact that fossil fuels provide most of the 
energy requirements in the building sector (Ministry of Environment and Urbanisation, 
2011), it is not surprising that Turkey’s Nationally Determined Contributions are classified 
as “critically insufficient” in the context of the UNFCCC Paris Agreement (Climate Action 
Tracker, 2021).

4.5. Policies and regulations in the Arabian Peninsula 
4.5.1. Bahrain 
The Kingdom of Bahrain is the smallest oil producer among all the members of the Gulf 
Cooperation Council (GCC), and its oil and natural gas resources are governed by the 
National Oil and Gas Authority (U.S. Energy Information Administration, 2020). Oil com-
prises about 85% of Bahrain’s revenues. Bahrain employs nearly 4 GW of installed elec-
tricity generating capacity, consisting mainly of five relatively efficient natural-gas-fired 
units. The demand for electricity is fast growing, fuelled mainly by population growth 
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(about 7.0% per year between 2002 and 2012), the need for electricity for seawater 
desalination and the expansion of the industrial sector. The annual per capita electricity 
consumption, about 12.8 MWh/cap, is one of the highest in the world and is expected to 
rise. Moreover, it has one of the highest population densities globally – 1 461 persons per 
km2 (Kingdom of Bahrain, 2012; 2020; U.S. Energy Information Administration, 2020). 

Meanwhile, total GHG emissions rose from 22 374 GtCO2-eq in 2000 to 29 153 GtCO2-eq in 
2006 with the energy sector accounting for a major share, about 77% and 67% in 2000 
and 2006, respectively (Kingdom of Bahrain, 2012, 2020). The per capita GHG emissions 
for Bahrain are among the highest globally and are projected to continue their upward 
trend. In 2013, Bahrain had double the per capita CO2 emissions relative to that of high-in-
come countries, and approximately five-fold emissions relative to the world average, as 
observed in Figure 22 (Kingdom of Bahrain, 2017).

Most of Bahrain’s housing stock is comprised of residential buildings (76%), with commer-
cial buildings accounting for around 17%. Consequently, the household sector is the largest 
consumer of electricity. In 2014, Bahrain’s consumption of electricity was 24 705 GWh, of 
which 46% was used by the residential sector. More than half of the residential sector’s 
annual electricity consumption is related to space cooling. This is illustrated in Figure 23 
(Kingdom of Bahrain, 2017), which shows a significant increase in electricity consumption 
during the summer months, a phenomenon typically observed in the EMME. This increase 
in electricity use during the extreme summer months also reflects the inadequacy of build-
ing envelopes (walls, windows, doors, etc.) to reduce the intake of heat into the interior of 
a building.

FIGURE 22. Comparison of per capita CO2 emissions in Bahrain, 1967-2013.

Source: Kingdom of Bahrain, 2017.
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In November 2014, the government established the Sustainable Energy Unit (SEU) under 
the Minister of Energy with the support of the United Nations Development Programme. 
The SEU launched two major initiatives: the National Renewable Energy Action Plan 
(NREAP) and the National Energy Efficiency Action Plan (NEEAP) in 2017. The NEEAP 
identifies 22 new initiatives across all sectors to achieve a 6% reduction in energy use by 
2025, relative to the average energy use over the period 2009‑13 (Kingdom of Bahrain, 
2017). Energy savings are anticipated to amount to 5 800 GWh, on a primary energy equiv-
alent basis in the year 2025. 

Thermal insulation regulations were introduced in 1999 (Ministerial Order No. 8/1999), 
mandating all new construction over four stories to be insulated and providing minimum 
energy efficiency requirements for the envelopes of residential and commercial buildings, 
which were later expanded to include all buildings (Ministerial Order No. 63/2012). The 
government introduced a Minimum Energy Performance Standard and energy efficiency 
labelling of small retail air-conditioning units to improve their efficiency (Ministerial Order 
No. 70/2015) (Kingdom of Bahrain, 2017). The NEEAP introduced seven initiatives to 
improve energy efficiency in the residential and commercial sectors, including (Kingdom 
of Bahrain, 2017):

•	 Green building initiatives targeting reduction of building energy demand.

•	 Bahrain’s Building Energy Efficiency Code initiative, which was responsible for 
evolving the existing regulations on thermal insulation and introducing additional 
requirements for various systems.

FIGURE 23. Monthly electricity consumption by sector, 2014.

Source: Kingdom of Bahrain, 2017.
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•	 The Renewable Energy Mandate for New Buildings, and the National Renewable 
Energy Action Plan.

•	 The Building Energy Labelling initiative, which would serve as an energy perfor-
mance label for buildings.

•	 The Green Building Certification initiative, a formal certification scheme to promote 
the construction of resource-efficient buildings.

The SEU has been entrusted with co-ordinating the implementation of the NEEAP and 
has the capacity to provide technical expertise throughout its design and implementation. 
Monitoring, guidance and support will be provided by a follow-up committee, to ensuring 
that the NEEAP will move forward (Kingdom of Bahrain, 2017).

4.5.2. Kuwait 
Kuwait is a global leader in the production of petroleum and oil products among the mem-
bers of the Organization of the Petroleum Exporting Countries. It relies heavily on oil 
for electricity generation, and less so on natural gas (U.S. Energy Information Admin-
istration, 2020). Buildings are the biggest consumers of primary energy and electricity. 
While Kuwait had an installed electric generation capacity of 15.7 GW, this was insufficient 
to meet the high summer demand for extensive space cooling in residential and public 
buildings. Multiple factors, such as the growing population and GDP levels, as well as low 
energy prices, are responsible for a rise in electricity demand within the residential sec-
tor. As a result, in 2013, Kuwait was the world’s sixth-largest electricity consumer on a 
per capita basis (U.S. Energy Information Administration, 2020). The country’s electricity 
consumption has tripled in the past 30 years, and is expected to rise by 20% by 2027 and 
to double by 2040, with most of the usage coming from space cooling (Alajmi, 2019). 

Residential and commercial buildings were responsible for 16% of national GHG emissions 
in 1994. Potential mitigation options, other than strengthening and/or enforcing building 
energy codes that have been largely ignored, also include introducing energy efficiency 
standards for appliances. A number of measures are being implemented in Kuwait in order to 
minimise energy consumption and improve overall energy efficiency (State of Kuwait, 2012). 
In 1983, the government launched the Energy Conservation Code of Practice R-6 to pro-
vide minimum requirements for the energy-efficient design of government and commercial 
buildings. The code was later updated to provide minimum requirements for the design and 
construction of new energy-efficient buildings, as well as new portions of existing buildings, 
including specifications for insulation of the building envelope, lighting systems, fenestration 
as well as HVAC systems (Ministry of Electricity and Water, 2016). The enforcement of the 
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code is being carried out by the Ministry of Electricity and Water, the Kuwait Municipality and 
the Ministry of Public Works (Ministry of Electricity and Water, 2016).

4.5.3. Oman 
Oman is the largest producer of oil and natural gas in the Middle East (EIA, 2019). The 
total primary energy supply in the country since the 1970s to the present day has there-
fore relied exclusively on diesel oil and natural gas, generated predominantly by natu-
ral-gas-fired power plants (i.e. about 97%). Electricity generation increased significantly 
between 2000 and 2015 from 8.6 TWh to 31.9 TWh, or at a rate of about 9.1% per year. 
The country does not use coal, biofuel/waste, renewable or nuclear resources as part of 
its energy portfolio. 

Urbanisation mainly along the coast has increased dramatically over the past five decades 
in Oman. The urbanisation rate was 78.1% in 2016 (Sultanate of Oman, 2019), with the 
residential sector accounting for 8.7% of this growth rate. Electricity consumption between 
2006 and 2016 grew at a fast rate, tripling from 10 TWh to 29 TWh. The peak in power 
demand is observed during the summertime, coinciding with extreme heat and conse-
quently increased demand for energy for cooling purposes, reaching more than double 
the demand during the winter months (Charabi et al., 2014). Air conditioning makes about 
75% of the total annual energy end use in residential buildings (Krarti and Dubey, 2017). 
The sultanate adopted a comprehensive National Strategy for Adaptation and Mitigation 
to Climate Change, 2020‑40 in October 2019, but, unfortunately, this report is not availa-
ble. The potential of energy efficiency measures, including improved energy management, 
labelling systems and strict building codes, has been investigated. A scenario analysis for 
the period 2010–35 shows that such measures can lead to substantial electricity savings 
amounting to roughly 25% of electricity consumption by the end of this period (Sultan-
ate of Oman, 2019). Depending on the level of measures/investments applied, savings 
of 957 GWh/year to a significant level of 6 000 GWh/year in electricity consumption and 
214 MW to 1 300 MW in peak power demand could be achieved (Krarti and Dubey, 2017).

4.5.4. Qatar 
Qatar is another country that is rich in fossil fuels and is considered to be the largest 
exporter of liquefied natural gas (LNG) globally. This country’s economy is heavily reliant 
on fossil fuels, as it obtains significant revenues from exports of petroleum products (EIA, 
2015). The expansion of LNG production and economic growth have resulted in stead-
ily rising electricity demand – between 2000 and 2012, Qatar’s electricity consumption 
increased from about 8 TWh to 32.7 TWh (U.S. Energy Information Administration, 2020). 
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While the Qatar National Plan for Energy Efficiency and Resource Utilisation has been 
launched, it says little about achieving energy efficiency in the built environment and 
focuses more on the gas and oil industry (Ministry of Environment and The State of Qatar, 
2011). A strong increase in energy demand is largely driven by population growth, changes 
in lifestyle and low electricity tariffs. Especially the residential sector requires substantial 
amounts of electricity for space cooling and appliances (Ministry of Environment and The 
State of Qatar, 2011); for example, air conditioning is responsible for up to 80% of build-
ings’ energy bills. 

There are many compelling reasons to reduce energy use and adopt renewable sources, 
including: 

•	 Reducing the environmental impacts of voracious energy consumption, especially 
since Qatar has very high carbon emissions and increasing levels of energy and 
water use globally.

•	 Exporting the energy generated but not consumed in Qatar and generating profit.

•	 Reducing waste of capital on the operation and maintenance of unused power 
plants and other energy infrastructure.

This notwithstanding, relatively few efforts have been made in the past to enhance energy 
efficiency in the country (Meier, Darwish and Sabeeh, 2013). The overall strategies have 
been presented in two documents: the Qatar National Vision 2030 and in more detail in 
the Qatar National Development Strategy. Nevertheless, only a few mandatory energy 
efficiency regulations in the building sector have actually been implemented (Meier, Dar-
wish and Sabeeh, 2013). However, the more recent Qatar Second Development Strat-
egy 2018‑22 (Planning and Statistics Authority, 2018) states that the enforcement of the 
Green Building Code by the end of 2022 will significantly reduce per capita and house-
hold energy consumption. This is expected to enhance energy efficiency in the building 
environment (Planning and Statistics Authority, 2018), but only limited progress has been 
made so far.

Qatar introduced the Global Sustainability Assessment System (GSAS) in 2007, leading 
the way in the MENA region for performance-based assessments and the rating of green 
buildings and their related infrastructure. The primary objective of GSAS is to create a 
sustainable built environment that minimises ecological impacts and reduces the con-
sumption of resources, while addressing the local needs and environmental conditions 
specific to the region. It addresses 5 major environmental challenges for the Gulf Coop-
eration Council: climate change/air pollution, fossil fuel depletion, material depletion/land 
contamination, water pollution and water depletion (GORD 2020). The system adopts an 



60 | Report of the Task Force on the Built Environment

integrated life-cycle approach for the assessment of the built environment, and its appli-
cation has addressed several significant environmental challenges in the GCC countries. 
The GSAS is carried out through the planning, execution and operation stages of a building 
project and ensures adherence to sustainability standards (GORD 2020). On successful 
completion of the two stages of design and certification, the project qualifies for the final 
GSAS certificate (further details are available in GORD 2019). However, Ferwati et  al. 
(2019) claim that the GSAS needs to be extended to the neighbourhood level in urban 
areas, which has led to the introduction of the Qatar Sustainability Assessment System–
Neighborhood Development (QSAS-ND) assessment model.

4.5.5. Saudi Arabia 
The Kingdom of Saudi Arabia is the largest country (by area) in the Arabian Peninsula 
and is home to about 34.3 million inhabitants and two major cities: the capital, Riyadh, has 
7.2 million and Jeddah, 4.6 million inhabitants. Because of its copious oil and gas deposits, 
Saudi Arabia relies almost entirely on fossil fuels for energy. Renewables are expected to be 
developed rapidly and are projected to supply 54 GW by 2032. While the present per capita 
energy consumption in the Kingdom is already higher than most industrial and developed 
nations, the residential sector accounts for 68% of its total consumption (Al-Douri, Waheeb 
and Voon, 2019). Of the total consumption of 193 472 GWh in 2009, 70% was consumed 
by HVAC in buildings (Babelli, 2012). The government announcement on the country’s 
Intended Nationally Determined Contributions to be submitted to the UNFCCC (Kingdom of 
Saudi Arabia, 2015) stated that three main sectors, namely industry, building and transpor-
tation, collectively account for over 90% of the energy demand in the Kingdom. Therefore, 
the Saudi Energy Efficiency Program (SEEP) – which is also called the National Energy 
Efficiency Program, NEEP – is of high priority to the country. Some of SEEP’s measures 
include updated standards for thermal insulation products, development of regulations 
for thermal insulation in new buildings, better control over the implementation process, 
updated efficiency standards for small air conditioners to match those of ASHRAE7 and 
development of efficiency standards for larger-capacity air conditioners (Saudi Energy 
Efficiency Center, 2015). SEEP defines a three-pronged approach for the erection of new 
buildings (Saudi Energy Efficiency Center, 2015): it specifies building material standards, 
defines requirements for buildings that are achievable and applicable in the Saudi context 
and establishes short- and long-term enforcement mechanisms employing current capa-
bilities and international best practices.

New regulations specifying the minimum thermal insulation requirements (i.e. U-values) 
for new low-rise residential buildings have already been established and defined for 

7. The American Society of Heating, Refrigerating and Air-Conditioning Engineers.
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three distinct climatic zones in Saudi Arabia (Saudi Energy Efficiency Center, 2015). Even 
though the SEEP measures were introduced in the early 2000s (see, e.g. Alyousef and 
Varnham, 2010), concrete progress is still limited. Mosly (2015) identified 14 obstacles to 
the development of green buildings in Saudi Arabia, including a lack of skilled personnel 
and unaccommodating government policies and regulations. A previous study found that 
the Saudi building industry has yet to understand the importance of sustainability largely 
due to insufficient education and training in the construction sector, leading to a lack of 
appreciation for sustainability practices (Alrashed and Asif, 2014).

4.5.6. United Arab Emirates 
The United Arab Emirates (UAE) is also one of the largest producers of petroleum and 
oil products globally, and reached a daily output of 4 million barrels in 2019 (U.S. Energy 
Information Administration, 2020). Almost all electricity generated in the United Arab 
Emirates in 2018 (98%) came from natural gas (U.S. Energy Information Administration, 
2020). The UAE’s building sector is among the largest contributors to national energy 
and demand. In particular, residential and commercial buildings are estimated to consume 
65% of the generated electricity, resulting in significant carbon footprints and economic 
implications (IEA, 2021). As a result of a rapid demographic and economic growth, the 
UAE’s electricity grid was pushed to its limits and the installed generation capacity is being 
increased to meet the high demand. 

The UAE’s Energy Strategy 2050, launched in January 2017, aims to diversify the coun-
try’s energy mix to include clean coal (12%), natural gas (38%), nuclear energy (6%) and 
renewable energy (solar power, wind power and biofuels, amounting to 44%). The strat-
egy includes an ambitious target of a 40% reduction in energy consumption across three 
main sectors, namely, the built environment, transport and industry (United Arab Emirates, 
2018b). 

The United Arab Emirates has taken critical steps to reduce the energy intensity of its built 
environment such as promoting green construction practices through local green building 
certifications/codes in Abu Dhabi and Dubai. The National Green Building Codes set out 
specific regulations that address minimum envelope performance requirements (compris-
ing external walls, roofs and floors as well as glazed elements such as fenestration; air 
conditioning design parameters, including the outdoor and indoor condition of the building; 
air loss from entrance and exit; and air leakage) as well as energy efficiency measures for 
HVAC equipment and systems (Government of Dubai, 2020). Other measures include dis-
trict cooling, wastewater reuse, and standards and labels for appliances and lighting sys-
tems. Key pilot projects that combine a number of efficiency measures in building design 
and landscape architecture include Masdar City in Abu Dhabi and the Sustainable City in 
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Dubai. A number of federal buildings are also compliant with the UAE’s Green Building 
Guidelines (United Arab Emirates, 2018a). 

In 2008, the Abu Dhabi Urban Planning Council started an initiative called “Estidama”, 
which is the Arabic translation for “sustainability”. Its goal was to promote sustainable 
communities and cities that balance the four main pillars of Estidama: environment, econ-
omy, culture and society. In 2010, Estidama released its Pearl Rating, a green building 
rating system that considers projects at different life-cycle stages, namely design, con-
struction and operation (Abu Dhabi Urban Planning Council (UPC), 2010). It offers three 
types of certifications depending on the nature of the project: villa, building (non-villa) and 
community. The Estidama system builds on the five-point (“pearl”) system modelled on 
the LEED certification scheme, and is based on the accumulated number of points earned: 
Pearl 1 (minimum requirements), Pearl 2, Pearl 3, Pearl 4 and Pearl 5 (highest achievable 
level) (UPC, 2010). According to an executive order, all new buildings in Abu Dhabi must 
meet the minimum Pearl 1 rating from September 2010, and all government buildings must 
meet the Pearl 2 rating (Meltzer, Hultman and Langley, 2014).

Meanwhile, the Dubai Integrated Energy Strategy 2030 aims to decrease energy and water 
use by 30% in the emirate by 2030. By 2017 its implementation had shrunk per capita 
electricity consumption by 9% (Dubai Supreme Council of Energy, 2017). Addressing the 
inefficient operation of existing buildings, the Dubai government aims to retrofit 25% of 
its building stock by 2030. This has been pursued vigorously across the emirates, and in 
2017, the UAE government commenced the retrofit program for about 5 000 government 
buildings (United Arab Emirates, 2018b).

In 2010, the Dubai Municipality issued the Dubai Green Building Regulations and Specifica-
tion, mandating minimal building efficiency requirements. In 2016, the code was updated, 
and the “Al’Safat” green building rating system was issued, which applied to residential and 
commercial buildings, public buildings and industrial facilities. The certification require-
ments cover five categories: ecology and planning, building vitality, resource effectiveness 
for energy, resource effectiveness for water, and resource effectiveness for materials 
and waste. In contrast to Estidama’s Pearl Rating System, Al Sa’fat is not a points-based 
system. A building is certified upon fulfilling the requirements of one of its four possible 
certification levels: bronze (minimum requirements)”, silver, gold, and platinum (highest 
achievable level) (Dubai Municipality 2016).

Today, both the Pearl Rating System and the Al Sa’fat system are mandatory (at different 
levels) for all newly constructed buildings and illustrate the UAE government’s pro-ac-
tive approach towards a more sustainable building sector. Currently, the performance 
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of building stock certified with both these systems is not publicly available. Such a step 
would help illustrate the benefits of green rating mechanisms in the region, encouraging 
other countries to follow suit.

4.6. Policies and regulations in Western Asia 
4.6.1. Iran 
Iran holds some of the world’s largest proven deposits of oil and natural gas reserves and 
consumed more than 270 000 ktoe of primary energy in 2016. Natural gas is the primary 
fuel source for electricity generation (70% of total generation). Iran generated almost 
276 GWh of electricity in 2016, of which 93% was from fossil fuel sources (U.S. Energy 
Information Administration, 2020). The total GHG emissions for all sub-sectors changed 
from 491 052  gigagrammes (Gg) in 1994 to 417 012 Gg in 2000 to 832 043 Gg in 2010, 
with the energy sector accounting for roughly 80% of the emissions (Islamic Republic 
of Iran, 2003, 2010, 2017). Yet, the GHG mitigation potential is relatively high in Iran, and 
is projected to amount to 179.5 million tonnes in 2025 (Islamic Republic of Iran, 2017). 
Energy-efficient central heating systems in residential and commercial buildings, energy 
efficiency standards as well as information measures such as labelling programs are some 
of the mitigation measures that have been proposed (Islamic Republic of Iran 2017).

Iran’s energy intensity is almost twice as high as that of the European Union and greater 
than that of the MENA and low-income countries, as observed in Figure 24. During the 
past decades energy expenditure is increasing, in part due to high levels of inefficiency. 
An annual growth rate of about 4% in terms of energy use per capita was estimated 

Source: Moshiri and Lechtenböhmer, 2015.
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during 2001‑10 (Moshiri and Lechtenböhmer, 2015). Subsidisation policies as well as the 
availability of vast energy resources have led to alarming rise in energy consumption, with 
very little consideration given to matters of energy efficiency and environmental impacts. 

The building sector consumes about 35% of the energy used in Iran (Khodamoradi and 
Sojdei, 2017). The average energy use in buildings is 310  kWh/m2 per year, which is 
2.6 times more than that of developed countries (120 kWh/m2 per year). Energy demand 
in households is met by about 20% of total oil products, 46% of natural gas and 28% 
of total electricity consumption. Households are mainly consuming fuel towards space 
heating (71%), heating water (22%) and cooking (7%). As a result of the government’s 
policy of substituting natural gas for oil products, the energy mix of households in Iran has 
changed considerably since 1990 (Moshiri and Lechtenböhmer, 2015). Potential areas for 
improvement are the advancement of energy-efficient heating systems and proper insu-
lation techniques and materials, both for new and existing buildings, which would lead to 
significant energy savings (Moshiri and Lechtenböhmer, 2015). 

While the Government of Iran has introduced a number of laws and regulations (Khoda-
moradi and Sojdei, 2017), one of the most important ones was the General Policies of 
Consumption Reform (2011) which aimed to halve energy intensity by the year 2021. 
However, it failed to achieve its objective due to economic difficulties including sanctions 
and a lack of finance, technology and expertise. Moreover, Chapter 19 of the National Reg-
ulations for Buildings, which was passed in 1991 and amended in 2000, introduced new 
building codes for energy savings in buildings; its further amendment in 2014 covered 
new government buildings and all private buildings (Omrany and Marsono, 2016; Moshiri 
and Lechtenböhmer, 2015). The regulation covers several issues, including higher levels 
of insulation for exterior walls, windows (double-glazed), pipes and plumbing as well as 
installation of control systems for temperature monitoring. Based on these regulations, 
energy labelling has been introduced for new buildings, and they will be certified only if 
they adopt the minimum energy efficiency measures (Moshiri and Lechtenböhmer, 2015).

In the 2000s, the Iran Energy Efficiency Organisation (SABA) and the Iranian Fuel Conser-
vation Organisation (IFCO) were founded for education and training, as well as for raising 
public awareness relating to energy efficiency. In addition, the long-overdue energy price 
reform was introduced (Moshiri and Lechtenböhmer, 2015). However, the notion of energy 
efficiency is still new to the building and construction industry in Iran, and efforts to intro-
duce appropriate regulations and laws have had, so far, only limited success. Relatively 
small agencies such as the SABA and IFCO with restricted authority and a tight budget 
are unable to cope with the scale of Iran’s energy efficiency problems. This leaves energy 
price reforms as the principal component of any energy efficiency policy, particularly in a 
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country such as Iran, where energy prices are heavily subsidised (Moshiri and Lechten-
böhmer, 2015). However, the potential to save about 44% of the current energy consump-
tion in buildings still exists and can even be increased (Khodamoradi and Sojdei, 2017). 
The national status of energy efficiency thus needs more attention and increased efforts.

4.6.2. Iraq 
The Federal Iraq and Kurdistan Regional Government is the second-largest crude oil pro-
ducer in the Organization of the Petroleum Exporting Countries, also holding the world’s 
fifth-largest proven crude oil reserves. Its economy depends heavily on export revenues 
from crude oil – in 2018 they amounted to more than 90% of total government revenues. 
Between 2008 and 2018, Iraq’s electricity generation grew by an average of about 8% 
annually reaching an estimated 78 billion kWh, of which more than 97% was generated 
from oil and natural gas (U.S. Energy Information Administration, 2020). 

Energy efficiency, in general, and in the built environment, in particular, has been men-
tioned in lraq’s initial NDCs to the UNFCCC (Republic of Iraq, 2016) as part of its national 
mitigation strategy. It is also briefly addressed in the National Environmental Strategy and 
Action Plan for Iraq (2013‑17) (Republic of Iraq, 2012). However, the aspect of improv-
ing buildings’ energy efficiency, as a part of a demand-side strategy for energy savings, 
has received less attention than supply-side issues. The government’s limited efforts to 
improve energy efficiency are not enough to alleviate the severe power crisis (Istepanian, 
2020) Iraq has been facing since 2003, which is projected to surge in the long run. 
Technical and commercial losses of energy exceed about 50% of the generated power, 
with most of them stemming from the residential sector, which is the greatest energy 
consumer on the demand side. While Iraq’s peak demand for electricity has grown from 
6 721 MW in 2003 to 27 346 MW in 2018, the residential sector accounts for 48.3% of the 
consumption (Istepanian, 2020). The potential to improve energy efficiency in Iraq could 
reach 210.15 GWh per annum by 2025, mostly in the electricity sector (73.3%) (World 
Bank, 2016). 

The role of the government is pivotal in developing an effective strategy to reduce energy 
usage in general and lessen the country’s dependence on fossil fuel power generation. 
However, Iraq does not have a building code regulating the energy efficiency of design, 
construction and operation of new and existing buildings, and measures such as wall 
insulation and double-glazed windows are rarely applied in the built environment (Istepa-
nian, 2020). The Ministry of Electricity is currently the only federal authority promoting 
and providing guidelines for energy efficiency and conservation measures in households 
(Ministry of Electricity, n.d.). 
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However, given the current situation of Iraq’s government and the general state of the 
country, progress can only begin by the elimination of the various barriers to energy effi-
ciency (Istepanian, 2020). Reforming the current electricity tariffs and energy subsidy 
systems will be a necessary first step, since the current systems offer few incentives 
to implement and practice energy efficiency measures in the building sector (Istepanian, 
2020).

4.7. Identified open gaps 
From this policy summary, it emerges that the current implementation of degree to which 
climate mitigation and adaptation actions in national legislation and building regulations 
have been implemented varies. There are countries with a high standardisation of the built 
sector (i.e.  buildings are designed and constructed respecting/complying with thermal 
comfort and energy standards with strong enforcement of comfort and energy efficiency 
measures), which are already implementing requirements to respond to climate change 
impacts, whereas some countries are characterised by a middle standardisation grade. 
Other countries have standards or building codes, but their implementation or reinforce-
ment are still in progress or are not mandatory. 

Furthermore, this policy summary shows gaps in the degree to which climate change 
mitigation and adaptation actions are being implemented across cities. Regulatory inertia 
hinders the smooth enactment of mitigation and adaptation measures, and, when available, 
climate policies. This is possibly due to the lack of institutional co-ordination among dif-
ferent agencies or ministries (e.g. in Egypt, Lebanon) or non-obligatory regulations (e.g. in 
Jordan or Palestine) (meetMED, 2020b). Also, decarbonisation is not always a political 
priority. However, overcoming a technocratic approach and moving towards a people-cen-
tred approach with seamless integration of the built environment and natural resources 
require greater awareness among both citizens and policy makers about environmental 
issues, together with more state and private investments to support the deployment of 
mitigation strategies (meetMED, 2020b). The Global Sustainability Assessment System is 
an example of an instrument aiming to improve the built environment in the region. It has 
already been adopted by some GCC countries and could serve as a blueprint for a region-
wide body of rules and regulations to achieve energy efficiency in the built environment 
across the EMME (GORD, 2019).
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5. �Lessons learned and  
research directions 

As witnessed in the EMME region, the process of urbanisation can take different routes: in 
Jordan, it occurred in outbursts, in Egypt it has progressed slowly and in oil-rich countries 
like the United Arab Emirates, cities did not develop – they emerged. Although driven by 
different processes and national circumstances, urbanisation commonly causes irreversi-
ble changes in water, energy and land management. It creates dense pollution as a result 
of transportation, industrial and residential activities, directly affecting the health of local 
and surrounding environments, as well as the physical and mental health of urban dwell-
ers (UN-Habitat, 2006a).

Keeping the above challenges in mind, the EMME’s urban environments still have diverse 
opportunities for sustainable development (Elgendy, 2011). First, dense urban centres may 
cause infrastructural pressure, but they also hold the potential for cost-efficient decen-
tralised energy systems, like those present in established energy communities across the 
world. In this regard, the region’s abundant renewable energy resources can be exploited 
by integrating solar and wind technologies into the fabric of the built environment. More-
over, the vernacular architecture of the EMME region can provide lessons for energy-effi-
cient building models, bridging the gap between urban development and the preservation 
of cultural heritage. 

Decarbonisation of urban centres and the simultaneous reduction of GHG emissions are 
urgent policy challenges, whose solution may be encapsulated in the very cities that are 
most burdened. First, the processes responsible for high emissions in cities – transpor-
tation, energy generation and use, land-use planning and waste management – are under 
the jurisdiction of the cities themselves. Therefore, desegregated regulation of these pol-
luting aspects could reduce the carbon footprints of cities. Second, by definition, urban 
centres are associated with concentrated populations and businesses, which allow for the 
scaling up of mass transit and energy-saving solutions in office spaces. Finally, these hubs 
of human and economic activity foster alliances between local authorities, private stake-
holders and the civil society, making them ideal catalysts for other levels of climate change 
action (UN-Habitat, 2011). To fulfil sustainability objectives, cities of the EMME region need 
to address the following characteristics of the built environment:
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•	 Urban sprawl – manage urban land pressures on agricultural and natural land and 
to deal with the soil-sealing trend due to urban sprawl, especially in coastal areas;

•	 General co-ordination – promote information and communications technology (ICT) 
readiness and open access to city data (monitoring of infrastructure operations);

•	 Port cities – manage environmental, cultural, spatial, economic and social 
peculiarities;

•	 Coastal cities – manage soil erosion, urbanisation and industrialisation of coastal 
areas;

•	 Lowland, continental cities – overcome insularity.

Providing open access to secure, high-quality, time-relevant and consistent demographic 
and environmental monitoring data is essential for planning and implementing the 2030 
Agenda for Sustainable Development. Improvements in real-time monitoring of civil data 
and information systems, state-of-the-art capacity for analytics of urban “big data”, 
remote-sensing technologies, satellite observations and georeferencing are necessary 
actions to manage pressing urbanisation challenges and provide grounds for the develop-
ment of timely responses. An example of an ICT application combining information from 
various governmental services, as well as external resources, is the National Statistical 
Data Program “Masdar”. This programme aims to create a comprehensive database, with 
information that can be accessed through an interactive data portal and also through 
smartphone applications (UN, 2018b).

Lessons learned can be aggregated on several thematic axes: integration and co-ordi-
nation of mitigation and adaptation measures; regulatory inertia and carbon lock-in; new 
forms of co-ordinated management of city-regions; alignment between national and 
local levels on climate response and institutional co-ordination in the development of cli-
mate responses. Moreover, based on current knowledge, five main directions may drive 
advances in research on climate change mitigation and adaptation in the built environ-
ment: urban planning and design, built infrastructure, sustainable consumption and pro-
duction, finance and informality.

5.1. Integration and co-ordination of mitigation and  
adaptation measures 
While the deployment of climate change mitigation and adaptation measures is of prime 
importance, these measures are commonly implemented independently. Indeed, early 
climate response planning carried out in cities in developed countries showed that city 
administrations and urban stakeholders found it challenging to develop integrated and 
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co-ordinated climate pathways addressing the sustainable development goals. Rather, 
they focused on distinct measures addressing either mitigation or adaptation. Definitely, 
the complexity posed by a co-ordinated and integrated approach is much larger than of a 
sectorial approach, possible reasons being the structural differences (National Research 
Council, 2010) characterising mitigation and adaptation strategies and their alignment with 
political horizons and administrative tools (Table 6). We observe that mitigation actions 
are urgent and if they do not suffice to stabilise and reduce GHG emissions as soon as 
possible, climate-induced impacts are expected to surge exponentially.

This siloed approach does not consider the possible trade-offs between conflicting meas-
ures, which can lead to unexpected results and impacts below expectations (Bai et  al., 
2016; Rosenzweig et al., 2018).In addition, simultaneously addressing both adaptation and 
mitigation, despite its complexity, can yield even greater benefits (Dodman et al., 2010). 
In this regard, Di. Ürge-Vorsatz et al. (2018) developed a useful and fit-for-purpose inter-
action matrix that relates mitigation and adaptation measures and shows the strength of 
their mutual relationships. 

In general, mitigation and adaptation options offering synergies and complementary path-
ways should be highlighted. For example, in the context of the EMME region, the preser-
vation of urban green spaces, tree-planting or forest preservation – where present – can 
be an important adaptation measure to mitigate the UHI effect, which can also alleviate a 
series of cascading negative effects such as heat-related health conditions, mudslides and 
air pollution, etc. It is therefore necessary to consider such mutual relationships to design 
an effective climate action plan that can help meet the Paris Agreement’s goals.

5.2. Regulatory inertia and carbon lock-in 
The deployment of mitigation or adaptation actions in cities is particularly hindered by 
the inertia inherently inbuilt into certain infrastructures, technologies, institutions and 
behavioural norms, which can undermine their effectiveness for long periods. It is thus 

TABLE 6. Typical features of mitigation and adaptation strategies

Dimension Mitigation Adaptation

Impact scale Global (national or regional) Local (e.g. city, region, basin)

Focal sectors GHG emitters (e.g. economic 
sectors)

Activities, infrastructure, population 
cohorts sensitive to given 
impacts, etc.

Time lag Longer term (years to decades) Nearer term (months to years)

Action timeline Urgent Continuous process
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important to clearly define objectives and targets to create an effective climate action plan. 
In some cases, to overcome the inertia of the building sector, there has been a tendency 
to prioritise specific, technically simple and economically affordable interventions, which 
eventually prevented the exploitation of systemic and deep mitigation opportunities. These 
resulted in lost opportunities and created what is called a “carbon lock-in” (Di. Ürge-Vor-
satz et al., 2018). This term is used to indicate the tendency of certain legacy infrastructure 
and carbon-intensive technologies to persist over time due to a combination of economic, 
institutional and technical factors, which de facto hinder the reduction of energy intensity 
and the penetration of low-carbon technological alternatives (Erickson et  al., 2015). To 
avoid this trap, co-ordinated and strategic actions plus innovative financing measures need 
to be implemented. 

However, in the EMME region, there are also some examples of positive carbon lock-in. 
For instance, in some areas, a limited and unstable energy network has stimulated the 
containment of energy demand and has facilitated the penetration of local and decen-
tralised renewable energy generation systems such as portable PV panels, resulting in a 
lower need for both high-capacity centralised generation plants and power transmission 
networks. Therefore, when planning mitigation and adaptation strategies we should keep 
in mind that the solutions we design and implement today will affect the development of 
our cities and have long-lasting impacts on our communities over the following decades.

5.3. New forms of co-ordinated management of city-regions 
Because of demographic growth and urbanisation also pushed by climate-induced phe-
nomena, cities in the EMME regions are increasing in size. Metropolitanisation is, hence, 
becoming a progressively prevalent mode of urbanisation, particularly in megacities and 
newly emerging metacities (defined as massive conurbations that exceed the scale of 
megacities, hosting more than 20 million people) (UN-Habitat, 2006b). Similar to urbani-
sation, metropolitanisation can also occur in various forms: settlements whose residents 
commute to work in nearby cities may procure their own production and service activities; 
residents of declining urban centres may relocate to secondary cities to reduce their living 
expenses or city-regions could be created as a result of inter-connected systems linked to 
manufacturing or other activities (UN-Habitat, 2006b). This shift of urban-like populations 
calls for new and innovative forms of governance, which can afford independence to local 
authorities through a decentralised framework. Local authorities and municipalities with a 
higher competence level should employ more efficient inter-municipal co-ordination and 
alternative modes of governance, aiming for larger participation from civil society and 
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higher autonomy for the various parts of this new organism called the metacity. An aspect 
that should not be overlooked is the environmental impact of these metacities. The shift 
from urbanisation to metropolitisation should evoke appropriate changes in environmental, 
economic and socio-political sustainability strategies, calling for more polycentric forms of 
governance, legislation that secures environmental protections and localised approaches 
to planning and managing human settlements.

5.4. Alignment between the national and local levels on  
climate response 
In order for local authorities to effectively plan and implement adaptation actions, a frame-
work of governance is needed to ensure a smooth operation; this is achieved by means 
of national adaptation strategies (NASs) and national adaptation plans (NAPs). Evidence 
of this can be found in Heidrich et al. (2016), where it was shown that countries with 
long-standing national climate change plans have a large proportion of cities implementing 
coordinated local actions, in relation to countries that have developed NASs and NAPs 
later. The prominence of local authorities is recognised in most NASs and NAPs and on 
some occasions, the engagement of local governments is secured via national planning 
legislation. For instance, in Israel, National Master Plans are supplemented with local com-
prehensive plans and in Greece, the NAS foresees the development of adaptation plans at 
the regional and local scales, prioritising actions in accordance to local specificities.

Co-ordination among the different governmental levels can be achieved in various ways: 
for example, in Israel, implementation of the NAP was shaped after dialogues with relevant 
stakeholders from urban centres. Here, three levels of public involvement exist: citizen 
information, citizen consultation, and citizen participation and empowerment (Ministry of 
Construction and Housing, 2019). In terms of financing, regional authorities are often 
responsible to manage their own finances but on some occasions funds are provided by 
national governments. Several countries use revenues from auctioning carbon allowances, 
for instance, in Cyprus, auction revenues were used to fund research work for the Adap-
tation of Agriculture to Climate Change initiative in 2014 (Ramboll, 2017). Management of 
such national revenues and state-funded programmes is usually in the hands of ministries 
related to environmental protection, as well as funds specifically tasked to support green 
initiatives. For instance, in Greece, the Ministry of Environment and Energy and the Green 
Fund, a public legal entity, are in charge of creating green urban spaces and supporting 
relevant adaptation initiatives (EEA, 2019).
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5.5. Institutional co-ordination in the development of  
climate responses 
In general, national multilevel urban planning is needed, as well as regulations that pro-
mote climate adaptation and the development and implementation of mandatory codes 
that set a minimum efficiency for new buildings and deep renovations. It would also be 
important to achieve a net-zero energy target and, if possible, even a zero-emissions one 
thanks to the solid implementation of energy conservation measures and the substantial 
integration of systems exploiting renewable energy into new and existing buildings. 

Box 5. Future Saudi Cities Programme

This programme is a result of a collaboration between the Ministry of Municipal and Rural 
Affairs of Saudi Arabia and UN-Habitat. It aims to tackle the major challenges resulting from the 
region’s rapid growth. Its main objective is to “develop cities that are prosperous, productive, 
fair, socially inclusive and environmentally sustainable, with sufficient and adequate infrastruc-
ture and high-level of life quality” (UN, 2018b). To achieve this, the current situation in Saudi 
cities should be assessed and their challenges analysed, to develop relevant plans and pilot 
projects. One such example is the Metropolitan Development Strategy for Riyadh (MEDSTAR), 
a framework that regulates the development of the city and governs its growth. MEDSTAR 
encapsulates different strategies, including economic and environmental development, public 
utility and services, housing, transport, land use plans and urban development. The Riyadh 
Metro Project, included in MEDSTAR, will be the first citywide metro system in Saudi Arabia 
and it aims to minimise traffic accidents and congestion, as well as the related traffic emissions 
(UN, 2018b). The project is set to be launched in 2021 and aspires to be a best-practice exam-
ple for the entire EMME region.

FIGURE 25. Characteristics of the Riyadh Metro Project covering  
metro and bus public transport.

Source: Adapted from Riyadh Metro (2021).
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Measures that could increase knowledge on the topic of climate change adaptation range 
from the development of training modules on climate adaptation and mitigation, the 
enhancement of stakeholder engagement at multiple local levels, the promotion of public 
access to insurance-related data for an effective climate risk assessment and manage-
ment and the development of guidelines for the design of toolkits for the economic anal-
ysis of adaptation and mitigation projects. These measures would allow municipalities 
to get access to tools and resources to concretise informed and evidence-driven urban 
adaptation projects. There is a need for newer funding schemes to mobilise financing for 
the sustainable construction sectors, which would increase access to/use of financing, 
sanctioning of private capital and facilitation of comprehensive designing, construction and 
deep renovation to create sustainable buildings. Research findings from developed coun-
tries underscore the role of grassroots organisations and housing co-operatives towards 
successful projects. For instance, a group of buyers in Israel announced the launch of an 
ecological housing project in 2009, located in Tel Aviv (Pauzner, 2009), which follows the 
recent national “Green Building” Standard 5281. This standard aims to reduce the negative 
impact of the construction process on the environment. While the original standard only 
referred to residential and office buildings, the revised standard also includes educational 
institutes, hotels and youth hostels, health-care institutions, commercial and public build-
ings, industrial structures and residential neighbourhoods. This is an example of synergis-
tic alliances addressing overlapping issues of climate change in the built environment, and 
social and environmental justice, through innovative forms of collaborations. The role of 
private capital (e.g. developers) should not be overlooked in the promotion and implemen-
tation of sustainable technologies.

5.6. Moving forward with mitigation and adaptation strategies 
5.6.1. Urban planning and design 
As urbanisation intensifies, there are two critical challenges to be addressed in urban 
development: urban sprawl and informal settlements’ growth. Urban sprawl has been 
a major challenge for cities in the EMME region; one that has not been successfully 
addressed. Traditionally oil-rich countries have always had private vehicles as their pre-
ferred mode of transportation, and with increasing distances among home and places of 
work, education and leisure activities, this preference is amplified. In some cases, sprawl is 
accompanied by the development of middle-class suburban districts, with larger dwelling 
sizes and increased per capita carbon footprints. On the other hand, the growth of infor-
mal settlements could lead to sprawl on the fringes of urban centres. The challenge to 
limit uncontrolled urban expansion, reduce transportation needs and improve the energy 
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efficiency of the urban built environment has been met by strategies such as land-use 
planning and zoning, mixed-use development and the implementation of design standards. 
Moreover, it seems that large-scale regeneration projects are a common response in cli-
mate change mitigation, relative to small regeneration projects (UN-Habitat, 2011). 

Urban form and density are a third factor to consider with reference to urbanisation. 
These are associated to a cascade of social and environmental impacts, for instance, 
suburban areas with very low densities are linked to increased consumption of energy 
at the household level, and high emissions resulting from an augmented reliance on cars 
for transportation. On the other hand, cities with extremely high densities are prone to 
higher vulnerability to climate change, extreme events and, hence, health risks due to 
prolonged exposure to polluted environments. There are three broad categories of urban 
mitigation actions related to the design and use of the built environment: economic incen-
tives, regulatory requirements and information programmes. In recent developments, vol-
untary public-private partnerships have merged, adopting fusions of these approaches. 
For instance, projects have been steered by grassroots organisations, civic society and 
housing co-operatives, joining forces to simultaneously tackle climate change and social 
and environmental justice. These approaches could address complex structural and social 
phenomena such as energy poverty (see Section 3.2.3).

5.6.2. Built infrastructure 
Beyond the social and economic revolutions, structural change is needed in the way the 
building sector operates, creates new buildings and maintains and renovates existing con-
structions. Circular economy models can be applied to salvage vast amounts of reusable 
material and mitigate GHG emissions. Low-carbon and environmentally harmless tech-
nologies could develop transformative solutions that go beyond traditionally dominant grey 
infrastructure. At the same time, the relevant stakeholders and policy makers should exam-
ine and understand the co-benefits of blue/green infrastructure and ecosystem-based 
adaptation strategies, and integrate mitigation actions in future infrastructure priorities. 
Therefore, the urban fabric and built infrastructure should reflect the most urgent locality 
needs, whether that is water scarcity, the UHI phenomenon, thermal comfort of pedes-
trians, flood protection or combinations of more than one urban vulnerability. Another 
main issue in urban infrastructure is effective and efficient urban mobility. Transportation 
in the EMME region, particularly in oil-rich countries, relies heavily on personal vehicles. 
A shift should be envisioned, from an individual mode of transport to a collective one, 
employing sustainability principles and considering the needs of urban and metropolitan  
populations.
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Box 6. Eskişehir’s building efficiency policies and projects

A case study of excellent ecological restoration of an urban area can be found in the Eskişehir 
Urban Development Project in Turkey, where the local authorities and relevant stakeholders 
joined forces to develop and implement a suite of policies and projects focusing on the energy 
efficiency of buildings (IEA, 2019). The agenda for this project includes greening of public 
buildings, conducting energy audits, conducting work training and raising public awareness. To 
effectively maintain progress and integrate energy efficiency of buildings into the city’s energy 
master plans, local authorities are considering different ways to manage the project, such as 
establishing dedicated management divisions.

FIGURE 26. The transformed urban area of Eskişehir, Turkey.

Source: Galvin and Maassen, 2019

5.6.3. Sustainable consumption and production 
Present patterns of consumption and production are unsustainable and harmful to the 
environment and human health and well-being. To limit this, the full life-cycle implications 
of various modes and patterns of production, including the associated carbon lock-in, 
should be considered. Moreover, stakeholder engagement and participation should be 
considered through the development and implementation of community-based strategies. 
People can thus participate and contribute to the transformation of their cities to foster 
the less-resource-intensive choices and enhance their well-being. The sense of personal 
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responsibility towards a sustainable life should be cultivated, while enabling and promot-
ing appropriate lifestyle options to achieve sustainability goals. Finally, the role of urban 
consumption should be explored further to improve current methodological innovations in 
calculating GHG emissions to reflect what is called urban metabolism.

5.6.4. Finance 
Climate considerations should be incorporated into fiscal and financial tools to effectively 
support decision making at the urban scale. While investment recovery via real estate 
instruments is a viable option for the private sector, the public sector can benefit through 
tax instruments such as parking fees, property taxes and betterment levies (UN-Habitat 
and Ministry of Municipal and Rural Affairs, 2019). The first two instruments are long-term 
sources of revenue, renewed on an annual basis, whereas betterment levies could be a 
one-off option, generating capital towards expenditures on public infrastructure. 

Aside from these, public-private partnerships could prove pivotal in financing services and 
sectors that can benefit local populations while boosting touristic profiles, thus creating a 
more sustainable economy. To protect the most vulnerable populations, low-income and 
other marginalised urban residents should be included in this type of decision making. 
Moreover, authorities should explore the use of public funds and the activation of private 
investments to address the shortfall in investments for sustainable urban infrastructure. 
The role of novel insurance strategies, including coalitions of multiple areas, should be 
investigated, as these can empower cities to address disaster risk better.

5.6.5. Informality 
A slum household is defined by the United Nations as a home whose inhabitants are 
lacking one or more of the following five conditions: access to improved potable water, 
sanitation facilities, adequate living area, durable housing and secure tenure (UN-Habitat, 
2018b). Figure 27 shows the concentration of slums in relation to urban population density 
across some of the Asian countries, including most of the EMME region. It is observed 
that in places such as Palestine, Lebanon and the Syrian Arab Republic –characterised by 
political instability – the plight of slums is considerably worse.

Countries of the western Asian continent made little progress towards the Millennium 
Development Goals, possibly because many of them had been engulfed in political tur-
moil for decades, exacerbating refugee crises and worsening conditions. For example, in 
Jordan, slum growth rates are pacing annually, a trend that has also emerged in Leba-
non (Table 8). Since the population of both countries is relatively small, these numerical 
changes in slums might not have a significant impact on overall figures. Still, this should 
not be overlooked, as a reduction in slums could induce greater stability in the subregion 
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and better social indicators. An example to be followed is Turkey, where slum growth 
declined radically between 1990 and 2001, primarily because of an effective decentralising 
policy. This shift in competencies empowered municipal authorities to build or upgrade 
essential infrastructure such as water and sanitation networks (UN-Habitat, 2006b).

One of the main lessons to be learned regarding informality is understanding the extent 
and nature of the challenges and opportunities it poses, providing evidence for policy inter-
ventions that enhance living conditions while responding to climate change impacts. In this 
respect, the link between the informal economy and climate change should be probed, to 
identify and develop low-carbon solutions benefiting informal sectors and climate change 
mitigation efforts alike.

5.7. Facilitating initiatives 
Cities of the EMME region are called to take inspiration from international notable existing 
initiatives facilitating local adaptation. For example, the European Covenant of Mayors for Cli-
mate and Energy (European Commission, 2021) gathers local governments of all sizes and 
from all countries around three main objectives: reducing CO2 emissions, increasing their 

FIGURE 27. Urban population and proportion of slums in some Asian countries, 2001

Source: From UN-Habitat (2006b).
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resilience to climate change and ensuring access to sustainable, secure and affordable 
energy to all. Another example is the Making Cities Resilient Campaign (2010‑20) (UNDRR, 
2010), which aims to increase the overall resilience to disasters of cities and towns by 
implementing risk reduction strategies. In October 2020, the initiative Making Cities Resil-
ient 2030 was launched with the same objective (UNDRR, 2020). Furthermore, the work 
of the 100 Resilient Cities initiative (The Rockefeller Foundation, 2020), originating in 2013, 
has been followed up by the Resilient Cities Network (Resilient Cities Network, 2021) Part-
nerships among the global community of cities it encompasses allow continued knowledge 
sharing and collective collaboration that offers inspiration worldwide, with the invaluable 
support of chief resilience officers. Its mission is to connect cities and foster partnerships 
to advance urban resilience solutions globally and help urban communities suffering acute 
shocks or chronic afflictions to rebound and flourish. Meanwhile, the C40 Cities (C40, 
2020) convening networks support climate change adaptation efforts of cities by offering 
a range of services, including workshops, trainings and development of repositories of 
available tools and best practices.

The C40 global organisation encompasses a variety of initiatives and international collab-
orations, including the Connecting Delta Cities Network, which aims to bring together twelve 
delta cities (such as London and Venice) in a knowledge and experience exchange, the 
Cool Cities Network, steered by Athens in partnership with the Global Cool Cities Alliance, 
which aspires to reduce impacts of UHI effects in cities, and the Urban Flooding Network, 
with nine European cities addressing the impacts of floods. Finally, another prominent 
global network of cities is the Local Governments for Sustainability (ICLEI) initiative, with 
more than 2500 cities, towns and regions all over the world. This initiative regularly pro-
motes news on the latest developments regarding climate adaptation and urban resilience, 
and hosts the European Urban Resilience Forum on an annual basis (ICLEI, 2019).

TABLE 7. Urban population and slum proportion in selected countries, 2001

Country
Slum annual 
growth rate % slums, 1990 % slums, 2005

Slum 
population, 

1990

Slum 
population, 

2005 

Lebanon 3.1 50 50 1 142 000 1 811 000

Jordan 4.3 16.5 15.4 388 000 741 000

Iran 1.6 51.9 41.6 17 094 000 21 763 000

Saudi Arabia 3.8 19.8 19.8 2 385 000 4 196 000

Syrian Arab Republic 3.2 10.4 10.4 629 000 1 012 000

Turkey 0 23.3 16.3 7 997 000 8 016 000
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Box 7. Growth of informal settlements in Egypt

Informal settlements along with squatter areas are estimated to accommodate between 
12‑16 million inhabitants, or about 40‑50% of Egypt’s urban population and over 20% of its 
total population.

FIGURE 28. Informal settlements in Cairo, Egypt.

An informal housing unit is a structure in violation of relevant urban planning legislation and 
building codes in Egypt and is often encountered when legally owned agricultural land is 
converted to serve urban use without adherence to national regulations. Illegalities arise 
when building permits are not obtained, land subdivision procedures are not followed and the 
required registered property titles are lacking (World Bank, 2007).

Source: Howeidy et al., 2009; Madbouly, 2009.
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Box 8. Informal settlements in Lebanon: The case of Beirut

Slum identification in Beirut is complex and formalizing slums is difficult due to a suite of 
factors, including limited property rights and a widespread violation of building codes. For this 
reason, Azab et al. (2018) identify slums as areas where the majority of residents are found in 
vulnerable economic and/or political situations, with lower levels of living conditions and city 
services, compared to other parts of Beirut.

FIGURE 29. Image of Syrian women and girls in an informal settlement  
in the Bekaa Valley, Lebanon. 

In summary, city-level policies should develop a vision of the future and expand the scope of 
community participation and action. Furthermore, participatory risk assessments should be 
conducted, and these assessments should be used to prepare action plans, paying particular 
attention to the importance of investment in major infrastructure.

Source: Russell Watkins/DFID, 2017.
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6. Conclusions and good practices 

Intense urbanisation and climate change in the EMME region put millions of people at risk, 
with the most vulnerable having to endure the greatest impacts. This report aims to sum-
marise the existing knowledge on climate- and weather-related hazards and the current 
and projected climate-related impacts that cities of the EMME region are facing and will be 
exposed to in the future. Geographic, socio-economic and socio-political conditions affect 
the vulnerability of urban centres and their residents or commuters. However, cities of the 
region also can be major catalysts of change in mitigation and adaptation actions against 
climate change; they typically attract most of a country’s population and, therefore, offer 
sustainable living conditions for a significant share of the EMME’s population. Moreover, 
cities can become nuclei of change through modifications in the built environment, infra-
structure and transport systems, facilitating reductions in GHG emissions and meeting 
international sustainability goals.

This report identifies political and geographical features unique to the EMME region, linking 
them to socio-economic conditions. In general, higher living conditions are encountered 
in the urban centres, relative to rural areas, with a stark contradiction in individual and 
national prosperity between the oil-rich countries of the Middle East and those with no 
significant hydrocarbon reserves. The cultural diversity in terms of ethnicity, religion and 
language, often results in warfare, although competition for natural resources is possibly 
one of the underlying causes of conflict. This report also lists the main characteristics 
of the building stock, highlighting the diverse materials, densities, constructed areas and 
building typologies encountered in the different settings. 

All these characteristics are inter-linked with prevailing socio-economic conditions, for 
example, highly developed urban and economic hubs such as Dubai feature high-rise 
and tall buildings made of steel and reinforced concrete. On the other hand, cities of 
Cyprus, Greece, Jordan, Lebanon and the Syrian Arab Republic (among others) with lower 
economic activities, feature low-rise masonry buildings or multistory reinforced concrete 
frame constructions. A different geographical divide is observable here, where the EU 
countries (i.e. Cyprus and Greece) have readily available detailed data on their building 
stocks and related energy consumption. In contrast, information on building stocks in the 
Middle Eastern countries is scarce and hard to locate. An exception is the case of imple-
mentation of renewable energy technologies, where the IEA offers information on solar PV 
generation, which has been observed to increase dramatically over the past two decades. 
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The energy intensity of the building sectors across Middle Eastern countries has been on 
a declining trend and is projected to decrease even further up to 2030.

Environmental quality monitoring and augmented urban resilience have also been identi-
fied as crucial elements of a well-functioning city, providing healthy and safe environmen-
tal conditions within and outside buildings. Waste management and urban pollution of air, 
soil and water resources are the main man-made challenges, whereas natural disasters 
such as storms, floods, extreme heat, drought and dust events are making cities in the 
EMME more difficult to live in.

Mitigation strategies to address the abovementioned challenges include the creation of 
low-energy, sustainable and resilient buildings and neighbourhoods, while applying circu-
lar economy principles in the construction sector. In addition, urban design and land-use 
planning are focal in the mitigation of excessive heat and the UHI phenomenon, whereas 
sustainable mobility technologies will aid in the decarbonisation of local environments. 
As for climate change adaptation strategies, four approaches have been recognised and 
briefly presented: technology-, ecosystem-, community- and policy-based strategies. Sus-
tainable cities require a mix of these approaches, in conjunction with local circumstances 
and tailored needs. 

In the policy landscape, international efforts such as the Paris Agreement, the UN’s SDGs 
or the Sendai Framework for Disaster Risk Reduction act as roadmaps for adaptation 
and mitigation actions. However, national and local governments are responsible for the 
adoption of these proposed strategies. The engagement of public and private stakeholders 
has been mentioned throughout this report, recognising the fundamental role of political 
willingness to turn words into actions. The poor transposition of international agreements 
into national laws and policies is also reflected in the building sector, with two-thirds of the 
region lacking mandatory building energy codes in 2018. At the national level, each coun-
try has advanced on its own terms. There is a lack of homogeneity in the greater EMME 
region, which is why international co-operation and common frameworks and ambitions 
should be established across the region.

Within this wider context of international co-operation, the lessons learned from this work 
can be applied both at the international and the national levels. Mitigation and adaptation 
actions should be more efficiently integrated and co-ordinated, identifying synergies that 
could offer immediate alleviation of climate change impacts and boost cities’ resilience 
against future hazards. Moreover, these actions should be planned considering the long-
term horizon, avoiding regulatory inertia and carbon lock-ins – representatives of inef-
fective systems that should be gradually eliminated and replaced by flexible, responsive 
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ones. The need for such adaptable approaches is becoming increasingly evident in the 
metacities of the EMME region, where shifting populations and their needs are chang-
ing the shapes and services of urban centres. New forms of city-regions call for novel 
forms of co-ordinated management, inclusive of the cultural diversity they encompass 
and promoting a participatory approach, especially between the national and local levels. 
Engagement of stakeholders is also pertinent to institutional co-ordination in developing 
climate responses, including funding schemes towards the renovation of building stocks, 
elaboration and adoption of building codes and fostering of grassroots activities. Finally, 
adaptation and mitigation strategies should focus on five main aspects, while integrating 
the discussed multidimensional knowledge: urban planning and design, built infrastruc-
ture, sustainable consumption and production, finance and informality. 

The EMME region is in urgent need of holistic and co-ordinated actions, developing con-
solidated evidence-based strategies for cities that aspire to be resilient in the near and 
far future, cities able to absorb environmental shocks induced by climate change and 
offer safe and equitable lives for urban dwellers and commuters. Co-operation among the 
countries and cities of this region is vital, and harmonisation of activities is indispensable. 
Practical policy recommendations are presented below, addressed to policy makers and 
relevant stakeholders.

This report acknowledges that human settlements and the built environment of our cities 
are facing unprecedented pressures from climate change and its associated threats, chal-
lenging any efforts to sustainable development. Based on the current metropolitan areas’ 
demographic trends and the central role cities play in the global economy, as well as in any 
effort to apply mitigation and adaptation strategies, the built environment requires major 
actions to respond to climate change. This need is further intensified by the primary role 
of metropolitan areas in the consumption of resources; their interrelation with ecosystems 
and the way they are designed, financed, operated, constructed and administrated, all of 
which have a direct influence on the successful implementation of sustainability and resil-
ience measures. In this context, inspired by the “Drive Urban Transitions towards a Sus-
tainable and Livable Future” initiative (JPI Urban Europe, 2020), specific steps towards 
developing and implementing mitigation and adaptation strategies in urban environments 
are presented and organised in five groups.

6.1. Urban design, planning and sustainable development 
•	 Encourage stimulation of a more comprehensive grasp of the nexus between urban 

planning, design and infrastructure and mitigation and adaptation to climate change.
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•	 Ensure integration of urban microclimates into the overarching urban planning and 
design, to tackle several urban challenges simultaneously: improve urban environ-
ment and services, reduce risks stemming from natural and human-made hazards 
and address the need to adapt to, and mitigate, climate change.

•	 Facilitate the sustainable management of natural resources, safeguarding the urban 
ecosystem and its services.

•	 Implement waste management practises that protect and enhance the urban natu-
ral habitat, mitigating water, air and soil pollution.

•	 Reduce vulnerability of both formal and informal settlements to climate change by 
promoting urban and spatial planning.

•	 Follow a systemic approach to consolidating energy demand and supply needs 
and capacity at the district level to deliver more efficient and tailored low-carbon 
solutions.

•	 Create public green open spaces to reinforce human well-being and health and 
improve urban resilience.

•	 Develop and apply strategies to protect and promote urban life, while preserving 
territorial equity and the well-being of people living in the rural areas.

6.2. Governance and policy integration 
•	 Develop and implement mandatory building codes in the context of an Energy Effi-

ciency Action Plan (EEAP). Transition from voluntary to mandatory building codes 
that set minimum performance requirements for new buildings and renovations.

•	 Encourage sustainable use of resources in construction within the context of a 
circular economy.

•	 Strengthen building codes and EEAPs and establish an improvement cycle every 
three to five years to strengthen performance requirements, with the aim of achiev-
ing a zero-energy target and, possibly, a zero-emissions one.

•	 Connect climate action, energy transition targets and urban environment quality.

•	 Afford regional governmental bodies the authority to act independently towards the 
development of sustainable cities, while maintaining some form of central regula-
tion and safeguarding transparency in public expenditure.

•	 Implement territorial development through multidisciplinary approaches, experts 
and policy makers, connecting urban development to research and innovation 
strategies.
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•	 Establish incubators of innovation at the city level, drawing from different pools of 
expertise, including different authority levels, academia and research centres, pri-
vate entities and civic groups.

6.3. Economic support and access to finance
•	 Mobilise sustainable and affordable building financing. Facilitate the design, con-

struction and renovation of sustainable buildings by creating incentives through 
enhanced access to/use of financing to enable private investment.

•	 Conceive financial mechanisms for raising renovation/retrofitting rates to an aver-
age of 2% of existing stock per year by 2025, and to 3% by 2040 by increasing 
access to/use of financing to enable private investment in renovations.

•	 Facilitate and incentivise deep renovations for enhanced energy efficiency and 
reduced energy consumption of existing buildings by 50%, or more.

•	 Foster sustainable consumption and production.

•	 Capitalise on own-source revenue, integrating urban planning and infrastructure 
development to boost the urban economy and public finances, while ensuring that 
vulnerable populations will not be disproportionally affected.

•	 Develop and strengthen public-private partnerships to enhance the attractiveness 
of urban centres for locals and non-locals alike.

•	 Employ a diverse portfolio of revenue generation via different fiscal instruments.

•	 Empower local businesses to become drivers of innovation in the sustainable devel-
opment of cities, create jobs and attract private investments.

•	 Operate within stable financial systems that are governed by appropriate legal and 
regulatory frameworks for sustainable national and municipal borrowings and all 
related fiscal activities.

•	 Work in synergy with various national and international financial institutions and 
funds, such as regional development banks and the Green Climate Fund.

6.4. Technology-enabled and data-driven communities 
•	 Take actions in the context of digitisation, clean energy and innovative transport 

options to materialise smart cities and allow for digital governance.

•	 Design and build new buildings to be responsive and adaptable to the site-specific 
and changing geo-climatic conditions. Countries of the EMME represent a labora-
tory for assessing such challenges due to their extreme climatic variations.
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•	 Retrofit the existing building stock to reduce carbon emissions, while reducing the 
need for new buildings that require a significant amount of energy and materials 
for their construction.

•	 Demand the integration of renewable energy into new building design to achieve a 
net-zero energy goal (possibly zero emissions).

•	 Integrate current methodological innovations in GHG emissions calculations by 
exploring the concept of urban metabolism.

•	 Consider the full life-cycle implications of various urban economic structures, 
modes and patterns of production and their associated carbon lock-in effects.

•	 Support and enhance national and regional data collection, analysis and dissemi-
nation and promote evidence-based governance, offering open and user-friendly 
participatory data platforms to facilitate knowledge transfer.

6.5. Resilient and equitable communities 
•	 Document and quantify climate change impacts on human health and extrapolate 

the full range of health benefits of adaptation and mitigation to support future urban 
planning.

•	 Educate communities on the risks of climate change, and natural and man-made 
hazards; develop and acquaint communities with early warning systems; support 
disaster-stricken communities with immediate relief plans.

•	 Foster people’s participation in the transformation of cities in ways that are less 
resource intensive and enhance human well-being.

•	 Leverage co-design and co-production.

•	 Empower cities and their citizens, acknowledging the potential and effectiveness of 
voluntary collaborative initiatives and coalitions.

•	 Foster the creation of city-to-city networks.

•	 Concentrate efforts and support to local communities and their urban neighbourhood.

•	 Empower minorities and eliminate any type of discrimination, by promoting capacity 
development among disadvantaged groups (women and girls, youth, elderly, per-
sons with disabilities).

•	 Allow space and create opportunity for a diversity of approaches and socio-tech-
nological experimentation.
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