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Foreword  

Allah, the Almighty, has created the universe and its various resources for the use and 

welfare of mankind. While benefitting from these resources, however, human beings must 

not cause degradation and over-exploitation. Instead, as the designated guardians, we 

are duty bound to conserve natural resources and protect the environment while avoiding 

the overconsumption and waste. Nonetheless, the speed and intensity of environmental 

degradation and global warming driven mainly by human activities have increased 

significantly in recent times posing severe negative implications for our very survival.  

In this context, the “OIC Environment Report 2023” highlights the interconnected 

environmental challenges faced by humanity, including climate change, pollution, 

deforestation and land degradation, and underscores the urgent need for a paradigm shift 

towards sustainability driven developmental pathways. The report also emphasizes the 

critical role of the environment in post-COVID recovery efforts, calling for the integration 

of environmental considerations into policies and practices across all sectors to shape a 

more sustainable and resilient future. It also provides a sobering assessment of the 

intensifying impacts of climate change, particularly on food security in OIC member 

countries, and calls for urgent action to mitigate and adapt to these challenges posed by 

rising temperatures, extreme weather events, and biodiversity loss. 

Overall, the report highlights a concerning reality that the current level of socio-economic 

development in the world was attained at the cost of environmental degradation, which in 

turn poses substantial risks to the future well-being of our societies. However, the extent 

of environmental degradation and associated risks is more visible in the developing world 

compared to the developed countries, which are the prime culprits in harming the 

environment while pursuing their development agendas. For instance, while the global 

deforestation rate has slightly declined in the last two decades, OIC member countries 

have witnessed an increase in deforestation rate from 0.27% to 0.44% per year. 

Moreover, air pollution continued to be a significant threat to the health and well-being of 

societies in many OIC member countries, resulting in 1.6 million premature deaths in 

2019. Additionally, water stress has become a pressing issue for 30 OIC member 

countries, with 18 of them facing critical stress levels, putting their water resources at 

great risk of depletion. 

The impacts of climate change are further compounding environmental challenges on a 

global scale. While the average per capita greenhouse gas emissions in OIC member 

countries are comparatively lower than the global average, urgent action is imperative to 

mitigate the severe impacts of climate change, enhance resilience, and ultimately address 

future environmental risks. Recent estimates indicate that over half of the OIC member 

countries are highly vulnerable to climate change due to inadequate mitigation and 

adaptive capacities. Furthermore, climate change exacerbates the vulnerabilities of food 

insecurity and malnutrition, affecting various aspects of food systems including 

agricultural production, food accessibility, and food utilization. Therefore, it is crucial for 

OIC member countries to reinforce their commitment to global climate negotiations and 

integrate robust environmental policies into their overarching sustainable economic 
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development strategies, with the ultimate goal of achieving net-zero emissions in the near 

future. 

The policy recommendations in this report call on all stakeholders to specifically address 

the need for greener development pathways and build resilience for a more equitable and 

sustainable future. The report also underscores the importance of multilateral cooperation 

and collective action in addressing environmental issues. As a diverse group of countries 

sharing common values and interests, the OIC has a unique role to play in fostering 

international cooperation, knowledge sharing, and capacity building for environmental 

sustainability. 

Invoking the Islamic teaching on just use and sustainable management of natural 

resources, I invite all stakeholders to heed the findings and recommendations of this 

report and take bold and decisive action to safeguard environment for the benefit of our 

present and future generations. I hope the findings of this report will contribute to the joint 

efforts of OIC member countries to enact appropriate policies and strategies for the 

protection and sustainable management of the environment across the Islamic world. 

 

Zehra Zümrüt SELÇUK 

Director General 

SESRIC 
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Executive Summary 

During the last decade, global warming has reached to 1.1°C above pre-industrial 

levels with diverse impacts on water scarcity, vector-borne diseases, agricultural 

productivity, and displacement due to extreme weather events. The economic 

slowdown caused by the pandemic has resulted in temporary reductions in 

greenhouse gas emissions, but these are insufficient to address the long-term 

challenge of climate change. As OIC member countries face the double challenge of 

recovering from the damage to their development gains and adapting to a changing 

world, there is an opportunity for a "build back better" recovery that prioritizes 

sustainable, inclusive, and resilient growth. 

KEY DRIVERS OF ENVIRONMENTAL CHANGE  

The world population is expected to exceed 8.5 billion by 2030 and to continue 

growing – albeit at a much slower rate – to reach 10 billion in the second half of the 

2050s, owing primarily to population growth in developing countries. Given the fact 

that many experts have been expressing great concerns about the negative impacts 

that even the current 7.8 billion people are having on the planet, population growth, 

as a stress factor on the environment, will be of particular concern to developing 

countries in the coming decades. The situation is even more challenging for OIC 

countries since they continue to have higher population growth rates. 

The global urban population has been continuously growing and will continue to grow 

in the foreseeable future, bringing with it a set of environmental challenges. As of 

2020, it is estimated that about 4.4 billion people, 56.2% of the world population, live 

in urban areas, and this number is projected to reach 5.2 billion by 2030, increasing 

the share of the urban population to 60.4%. Urbanization has also been on the rise 

in OIC countries. The percentage of the urban population is estimated to have 

increased from 41.9% in 2000 to 51.4% in 2020, and it is projected to further increase 

to 55.7% by 2030. 

Economic growth is needed for the wellbeing of the economy, raising standards of 

living, and improving quality of life in both advanced economies and in the developing 

world. However, it is also considered responsible for the excessive depletion of 

natural resources and the degradation of ecosystems, although discussions about 

the complex relationship between economic growth and environmental quality 

continue to be on the global agenda under the umbrella of sustainable development. 

With this in mind, statistics show that developing countries and OIC countries have 

been growing at much faster rates than developed countries in the last two decades, 

and this trend is expected to continue in the next five years until 2025. Given the 

average growth rate estimates for the next five years, developing countries' output is 

expected to rise by 5.1% a year and, by 2025, will be 3.5 times what it was in 2000. 

Similarly, the output of OIC countries is expected to rise by 4.3% annually to almost 

triple over the same period. Thus, this high-growth performance requires more 

attention to be paid to its environmental reflections. 
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RECENT TRENDS IN ENVIRONMENTAL RESOURCES 

MANAGEMENT 

Role of Natural Capital in the Economy 

Environmental or natural capital is a significant component of the wealth of nations, 

particularly in developing countries. In developed countries, natural capital accounts 

only for less than three percent of the wealth, while, in developing countries, more 

than a fifth of wealth derives from natural capital. OIC member countries are even 

more reliant on natural resources – particularly non-renewable, subsoil assets – for 

economic well-being, with natural capital accounting for more than a quarter of the 

total wealth. Moreover, in four OIC countries, natural capital accounts for at least half 

of total wealth. 

Performance of Environmental Management 

OIC member countries with an average score of 35.7 points on the Environmental 

Performance Index (EPI) for 2022, still lag behind both other developing countries 

(40.7) and developed countries (60.6) despite the improvement they have achieved 

in the last decade. OIC member countries in MENA and in Europe & Central Asia 

(ECA) are performing relatively well and have also improved their environmental 

performance more than those in other regions in the last decade. Among the 52 OIC 

member countries covered in the 2022 EPI, the United Arab Emirates had the highest 

score (52.4), securing the 39th position in the global rankings, while Afghanistan 

emerged as the top country in OIC to improve its EPI score (+23.9 points) over the 

last decade. 

State of Water, Air, Land, and Biodiversity 

Conservation of land ecosystems remains an unsolved issue globally and in OIC 

countries. Despite the growing number of protected areas worldwide, land areas are 

still being degraded rapidly. Currently, one fifth of the Earth’s land area is degraded, 

undermining the wellbeing of billions of people, driving the loss of biodiversity, and 

intensifying climate change. One of the reasons for land degradation is deforestation. 

Despite the fact that forests provide critical ecosystem services (such as water 

supply, livelihoods, climate change mitigation, and food production), forest 

degradation and deforestation continued at an alarming rate. Globally, approximately 

420 million hectares of forest have been lost since 1990 due to conversion to other 

land uses, though the rate of deforestation has slightly decreased in recent decades 

–from 0.13% forest area loss per year between 2000 and 2010 to 0.12% between 

2010 and 2020. While the global deforestation rate is improving (somewhat), the OIC 

group is showing an opposite trend. During the period 2000-2010, the rate of 

deforestation in the OIC countries was 0.27% per year, but it increased significantly 

to 0.44% for the period 2010-2020. 

Land degradation and deforestation have both contributed significantly to the ongoing 

loss of biodiversity, and thus to people's livelihoods. According to the Red List Index 
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(RLI), biodiversity has been declining in all world regions over the last decade. 

Globally, species are facing increased extinction risk, as evidenced by a drop in the 

RLI value from 0.8 in 2000 to 0.73 in 2020. Similarly, OIC countries, on average, are 

also experiencing an increased risk of extinction for all species, albeit at a slower rate. 

Their RLI levels averaged at 0.89 in 2020, decreasing slightly from 0.91 in 2000. The 

loss of biodiversity would be disastrous for human beings, as biodiversity provides 

them with ecosystem services that are essential for survival. It not only provides food 

and shelter but also keeps water cycles running and maintains the ecosystem's 

balance. 

Air pollution is a "silent killer", ranked as the fourth leading cause of premature death. 

Globally, air quality has little improved over the last decade, as measured by annual 

mean PM2.5 concentrations. The global average population-weighted annual mean 

PM2.5 levels improved only marginally, falling from 42.7 µg/m3 in 2010 to 42.6 µg/m3 

in 2019. In parallel, PM2.5 concentrations in OIC countries also declined slightly, from 

42.5 µg/m3 to 42.3 µg/m3 over the same period. The slow progress made in reducing 

PM2.5 concentrations demonstrates that many countries lack national standards and 

do not monitor PM levels. It is also worth noting that only two OIC countries, Maldives 

and Brunei Darussalam, have met the World Health Organization (WHO) Air Quality 

Guidelines (AQG) annual average PM2.5 standards of 10 µg/m3. 

High levels of air pollution have serious implications for the health of population in 

OIC countries. The threat is now doubled as more evidence suggests that the COVID-

19 disease is more likely to spread in areas with the high level of air pollution. 

According to Health Effects Institute (2020), in 2019, air pollution was responsible for 

the premature deaths of 6.7 million people worldwide. In the same year, deaths 

related to air pollution amounted to 1.6 million in OIC countries. In relative terms, 

deaths due to air pollution per 100,000 people were 131 in OIC countries, significantly 

higher than the global average of 86. The burden of air pollution varies greatly across 

regions, reflecting differences in exposure and the underlying prevalence of disease 

and other population susceptibilities. Countries with high levels of air pollution may 

have a low death rate, for example, because of a well-equipped healthcare system. 

Water stress increased globally from 16.4% in 2000 to 16.7% in 2020. It also 

increased significantly in OIC countries over the same period, from 25.7% to 33.5%. 

At the moment, the OIC group is classified as a water-stressed region. According to 

UN-Water & FAO (2018), countries begin to experience “water stress” at a 25% level, 

with levels above 70% considered critically stressed. Individually, 30 OIC countries 

are suffering from water stress, with 19 of them experiencing critical stress. The 

majority of countries experiencing water stress are in arid and semi-arid regions 

where water resources are scarce. At the sub-regional level, the majority of countries 

in Middle East and North Africa (MENA) and East and Central Asia (ECA) regions 

are facing severe water stress, and most OIC sub-regions are expected to experience 

an increase in water stress of at least 1.4 times by 2040. 
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Given the benefits they provide, it is critical to protect and restore water-related 

ecosystems. Waterbodies in OIC countries showed a sharp decline, with their area 

falling from 1.77% (of total land area) in 2005 to 1.70% in 2018. This corresponds to 

approximately 2.7 million hectares of lost waterbodies, an area roughly the size of 

Albania. In comparison, waterbodies worldwide decreased slightly during the same 

time period, from 2.15% to 2.14%. One method for preserving water resources is to 

protect and restore water-related ecosystems. Increasing waterbodies would mean 

increasing catchment and reservoir capacity in the region. 

The application of Integrated Water Resources Management (IWRM) may indicate a 

high level of good governance in the water sector. The majority of OIC countries have 

implemented IWRM practices, albeit at varying degrees. In general, OIC countries fall 

into the “Medium” implementation category, indicating that the majority of IWRM 

elements have been institutionalized. Continuous efforts in water governance are still 

required. The existence of transboundary waterbodies should also be taken into 

account when resolving water issues. Transboundary water body improvement 

should be prioritized due to the fact that only about half of transboundary basins in 

OIC countries have a shared-management agreement. 

CLIMATE CHANGE CHALLENGES 

Drivers and Underlying Vulnerability 

The most significant driver of global climate change is GHG emissions from human 

activities. Despite various efforts at the economic, technical, and political levels, the 

rising trend of GHG emissions continues. Global GHG emissions increased by 53% 

between 1990 and 2019, reaching 50 Gt-CO2 equivalent. During the same period, 

GHG emissions in OIC countries increased by 91%, reaching 9.2 Gt-CO2 equivalent, 

which corresponds to 18.1% of total global GHG emissions.  

Identifying what causes the increase in emissions has thus become critical in order 

to implement appropriate climate policies. Based on decomposition analysis using 

the Kaya identity framework, it is discovered that population and income growth, 

combined with a relatively stagnant trend in carbon intensity, are contributing factors 

to an increase in CO2 emissions in OIC countries. This increase in CO2 emissions 

also serves as a proxy for the OIC's overall rise in GHG emissions over the last two 

decades.   

On average, OIC countries are more vulnerable and less prepared to deal with the 

effects of climate change. This puts them at a greater risk of climate change impacts 

and threatens society's wellbeing. More than half of OIC countries are more 

vulnerable to climate change than the global average. Furthermore, 70% of OIC 

countries are not adequately prepared to deal with the consequences of climate 

change. 

The health sector is the most vulnerable in OIC countries, indicating a high risk of 

death from climate-related diseases. The social dimension is the weakest link in 
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adaptation to climate change impacts. This indicates that society is not adaptable 

enough to deal with the effects of climate change, as evidenced by lower levels of 

social equality, ICT infrastructure, education, and innovation. 

Food Security and Climate Change 

The crisis-induced vulnerabilities of food insecurity and malnutrition are exacerbated 

by the compounding effects of climate change on food systems. Agricultural 

production (availability), access to food (enough money), food utilisation (nutrition and 

quality), and stability are all negatively affected by climate change, and this trend is 

expected to continue. 

As the primary sector of food production, agriculture is extremely susceptible to the 

negative effects of global climate change, as higher temperatures, lower precipitation 

levels, CO2 concentration, and extreme climatic events (such as droughts or floods) 

can result in decreased crop yields or crop failures. Food accessibility may also be 

negatively impacted by climate change. People's ability to get enough to eat and stay 

healthy is related to their financial situation. People working in the agriculture sector 

and the most vulnerable members of society are at high risk of not having access to 

sufficient food. Increased frequency of extreme events may cause food prices to rise, 

limiting access to nutritious food and reducing food consumption. 

Increased frequency and intensity of extreme events (such as droughts and 

heatwaves) may also result in greater supply instability due to production losses and 

food transport disruptions. In addition, the variability of water, one of the primary 

inputs in food production, is at risk of increasing. This makes it more difficult to predict 

the amount of available water, which complicates water planning and management. 

Changes in food safety and quality will have some effect on food utilisation as a result 

of climate change. Changes in temperature, the intensification of extreme events, and 

other climate-related disturbances may affect food safety by altering the population 

dynamics of contaminating organisms. 

Adopting "climate-smart" agricultural practises is important to realise the 

sustainability of food production in response to the challenge posed by climate 

change. The primary objective of climate-smart agriculture is to increase agricultural 

productivity while simultaneously reducing greenhouse gas emissions and enhancing 

capacity and resilience to climate shocks. 

Policy Measures and Responses 

The world is currently experiencing a surge in the transition to renewable energy, 

fuelled primarily by growing concerns about climate change and energy security. The 

Paris Agreement, which aims to strengthen the global response to the threat of 

climate change, has motivated and strengthened this transition to sustainability. 

Parties to the Agreement, which include 54 OIC member countries, aim to reach the 

global target of greenhouse gas emissions as soon as possible, with the goal of 

reaching net zero emissions by the second half of the 21st century. Since fossil fuels 
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are the largest source of carbon emissions, the energy transition and decarbonisation 

process revolves around ceasing new investments in fossil fuels and gradually 

abandoning their use for more economically and environmentally suitable solutions. 

OIC member countries are becoming more aware of and concerned about climate 

issues. For example, OIC countries have hosted the UN Climate Conference, which 

is the most important global climate conference. The hosting of the conference is an 

important opportunity for countries to highlight their commitment to addressing 

climate change as well as to help shape global policies and actions on climate 

change. Another positive thing to highlight is that more and more OIC countries are 

committed to the net-zero target. At the moment, there are 35 OIC countries that have 

already committed to achieving the net-zero target in various stages. Out of this, three 

countries have stronger commitments, as reflected by formalising the net-zero target 

in their national policies, while five countries declared that they have reached the net-

zero emissions target.  

The OIC countries must mobilize resources and efforts to achieve net-zero 

emissions, beginning with a transition to a low-carbon energy system. Climate finance 

has been provided to OIC and other developing countries through bilateral (country-

to-country), multilateral (via international institutions), regional, and other channels in 

recent years. In 2018 and 2019, OIC countries received an average of $23.9 billion 

in climate funds per year. Urgent climate action requires not only significant financial 

resources, but also money spent effectively. Climate finance, when managed 

properly, has the potential to bridge the gap between socioeconomic development 

and environmental needs. 

THE WAY FORWARD 

Considering the environmental issues at hand, the main take-away from this report is 

that recovery from the pandemic should consider policies that are not only good for 

the economy and society, but also for the environment. This is an excellent 

opportunity to "build back better" (BBB) from the crisis, where economic recovery is 

integrated with environmental and climate actions, and thus meets the Paris 

Agreement and SDG targets. 

Under the BBB concept, human well-being should be prioritized, rather than focusing 

solely on economic growth. As a result, any environmental and climate-related project 

that provides long-term benefits to people's well-being should be pursued. There are 

five major recommendations for recovering from the pandemic and transitioning to 

more environmentally sustainable development: 

• Recovery strategies should be consistent with long-term efforts to reduce GHG 

emissions. 

• Invest in strengthening climate resilience. 

• Pursue ambitious policies to stop biodiversity loss. 

• Promote innovation that enhances long-lasting behaviour changes. 

• Resiliency improvement of supply chains. 
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Aside from the above-mentioned recommendations to pursue BBB, the analysis in 

this report emphasises four key areas for focused attention: sustainable cities and 

urban development; waste management; strengthening environmental governance; 

and enhancing monitoring and data collection. These areas have been designated 

as crucial pillars for achieving environmental sustainability and addressing the unique 

challenges encountered by member countries.  

Finally, recovering from the crisis and addressing environmental issues would be 

more effectively accomplished collectively. There is an urgent need to improve 

cooperation among OIC member countries and institutions through knowledge 

sharing, collaborative activities in research, policy, and management, as well as 

training and capacity building. These activities are critical for increasing member 

countries' capacity to address environmental issues while also recovering from the 

crisis. 
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Introduction 

Climate change continues to pose severe threats to our planet, including rising 

temperatures, extreme weather events, sea level rise, and disruptions to ecosystems 

and livelihoods. According to Intergovernmental Panel on Climate Change (IPCC, 

2023), during the last decade, global warming has reached to 1.1°C above pre-

industrial levels with the diverse impacts already far-reaching and more severe than 

anticipated. Almost half of the world's population is facing water scarcity one month 

per year while high temperatures are increasing the incidence of vector-borne 

diseases. On the other hand, there is a significant loss of agricultural productivity in 

middle and low latitudes, with crop productivity growth shrinking by a third in Africa 

since 1961.   

Given the fact that human-induced Green House Gas (GHG) emissions are the 

leading cause of global warming and environmental degradation, the COVID-19 

pandemic brought a little respite for the planet earth as the social and economic 

activities were brought to a standstill by the preventive measures. According to the 

estimates, global carbon dioxide (CO2) emissions decreased by 5.1% in 2020 (IEA, 

2020). On the other hand, there was a significant improvement in air quality, a 

lessening of water and noise pollution and a weakening of the pressure on tourist 

destinations.  

However, amid the pandemic, there were also some negative effects on the 

environment, such as the increase in medical waste, the haphazard use and disposal 

of disinfectants and personal protective equipment. Improper management of medical 

waste has the potential to harm human health and wildlife, and can contribute to 

pollution in communities and natural areas. Moreover, as the world undergoes the 

normalization process, the short-term gains of environmental restoration during the 

peak of the pandemic might be diminished. 

At this juncture, OIC member countries are now facing the double challenge of 

recovering as quickly as possible from the damage to their historical development 

gains and adapting to a vastly changing world. On the bright side, these monumental 

challenges present an opportunity for "build back better" recovery, putting 

development on a path toward more sustainable, inclusive, and resilient growth. For 

the recovery to be durable and resilient, a return to conventional and environmentally 

destructive development pathways has to be avoided. Unchecked, global 

environmental emergencies such as climate change and biodiversity loss could 

cause social and economic damage far larger than that caused by COVID-19. 

Solutions to environmental issues will require multiple ongoing efforts to address their 

underlying risks to society; identify the policy changes needed to manage them; and 

keep track of progress over time. 

In the meantime, as global concerns about the environment and climate change 

continue to develop, the OIC recognises the pressing need to include these issues 

on its agenda. In the OIC 2025 Plan of Action, the critical role of the environment in 

accomplishing sustainable development is emphasised. The document serves as a 

comprehensive guide for member countries to attain socio-economic development, 
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peace, and stability and identifies environmental protection and climate change as 

key priorities. In addition, recognising the importance of science, technology, and 

innovation (STI) in addressing environmental and climate challenges, the OIC 

developed the STI Agenda 2026. This Agenda aims to leverage technological 

developments and foster innovation in order to support sustainable development. 

Through the integration of environmental issues into its strategies, policies, and 

collaborative efforts, the OIC seeks to address pressing environmental challenges 

and foster a more resilient and sustainable future for its member countries. 

The OIC Environment Report 2023 examines the challenges that OIC member 

countries face in sustainable management of environment through the latest available 

statistics on environment-related SDG indicators and progress towards the Paris 

Agreement commitments. The analysis involves examining the data of OIC countries 

as a group, with disaggregation for geographical regions1 and individual member 

countries, usually in comparison with the developed and non-OIC developing 

countries as well as the global averages.  Recommendations at the end of the report 

summarize the way forward to achieve greener development and "build back better" 

from the crisis. 

The report is divided into four parts. Part 1, “Key Drivers of Change”, explains the 

primary causes of environmental changes and trends, allowing readers to 

comprehend why the OIC environment is changing. 

The second part, “Recent Trends in Environmental Resources Management”, 

examines the status and development of a number of critical environmental issues in 

OIC member countries. This part also provides a brief analysis of the significance of 

natural capital to the economic development of OIC member countries. In addition, 

this part also shows the big picture of environmental performance in OIC member 

states, including the state of land, biodiversity, air, and water through the presentation 

of relevant SDG indicators.  

Part 3, "Climate Change Challenges," details the developments and the progress 

made by OIC countries in their efforts to adapt to and mitigate the impacts of climate 

change and fulfil their commitments under the Paris Agreement. It first identifies the 

status and trend of GHG emissions, as well as the vulnerability and preparedness of 

OIC member states to the effects of climate change. Furthermore, the impacts of 

climate change particularly related to critical issue of food security are discussed. In 

the final section of this part, the measures taken by OIC countries to combat climate 

change, focusing on the Paris Agreement and net-zero target are further explored. 

Finally, the last part summarizes the findings of the report and provides policy 

recommendations to "build back better" from the crisis and provide resilient recovery 

for a sustainable environment. 

                                                      
1 See ANNEX A. 
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Part 1:  

Key Drivers of 

Environmental Change 

Understanding the forces that shape the environment has become increasingly 

important in an era of rapid global change. Part 1 of the report examines the 

interconnected drivers of environmental change in OIC countries, namely population 

growth, urbanisation, and economic expansion. As the population continues to 

surge, urban areas expand, and economies strive for growth, these factors exert a 

profound influence on the environment. It is crucial to investigate the intricate 

dynamics and effects of these drivers in order to gain insights into our changing 

world and to develop strategies for a more harmonious coexistence between humans 

and the environment.
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1. Population Growth 

Population growth has been firmly related to the natural environment and the limits 

or ‘carrying capacity’ of the planet Earth since the 18th century, when limited food 

production was the dominant concern, highlighted by the Malthusian predictions of 

catastrophes caused by population growth (Bretschger & Pittel, 2020). The linkages 

between population dynamics and the environmental changes are actually complex 

and difficult to disentangle but many environmental issues are usually associated with 

population growth; sometimes directly by increasing demand for food and materials 

accompanied by increasing waste production, and sometimes indirectly by 

exacerbating other conditions such as bad governance, poverty, and insufficient 

infrastructure. Particularly, land cover change and deforestation, agricultural land 

degradation, abstraction and pollution of water resources, coastal and marine 

environmental disturbances, and energy, air pollution, and climate change have been 

the major environmental issue areas in the literature concerning the population-

environment relationship (Sherbinin et al., 2007). 

Figure 1.1. OIC Population and Its Share in the World (Left) and Five-Year Average Growth 

Rate of Population (Right) 

  

Source: UN, Department of Economic and Social Affairs, Population Division (2019). World Population Prospects 2019, 

Online Edition. Rev. 1. population.un.org/wpp/ 
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The UN (2019a) expects the world population to exceed 8.5 billion by 2030 and to 

continuously increase –though at a significantly reduced rate– to reach 10 billion in 

the second half of the 2050s.2 The population of developed countries, growing at a 

rate already as low as 0.26% in the last 5-year period of 2015-2020 (Figure 1.1, 

Right), is expected to enter a declining trend after the mid-2030s. Thus, almost all of 

the population growth until the mid-2030s and all further growth is expected to occur 

in the developing world. Given that the world is already concerned with the impact 

that even the current 7.8 billion people are having on the planet, population growth, 

as a stress factor on the environment, will be of particular concern to developing 

countries in the coming decades.  

Doubled in 33 years and exceeded 1.9 billion in 2020, the population of OIC member 

countries accounted for 29.2% of the total population of developing countries and 

24.5% of the global population (Figure 1.1, Left). Although the population growth rate 

is declining in the OIC as well (Figure 1.1, Right), these ratios are estimated to rise 

up to 31.0% and 26.3%, respectively, by 2030 and to increase even further in the 

following years according to the projections of the United Nations. This clearly 

indicates that the OIC population will grow at even higher rates than the population 

of other developing countries, requiring to pay more attention to controlling the 

potential impacts on the environment. 

2. Urbanization 

In practice, urbanization refers both to the increase in the percentage of population 

residing in urban areas and to the associated growth in the number of urban dwellers, 

in the size of cities, and in the total area occupied by urban settlements (UN, 2019b). 

Thus, by definition, its environmental impacts result from both (i) the geographical 

concentration of human population that brings with it a set of challenges associated 

with industrial growth, emissions, and wastes and (ii) the conversion of natural lands 

into urban settlements, the latter being among the most evident forms of human 

influence on the environment. With urban growth and sprawl, an increasing share of 

social and economic activities becomes concentrated in cities, which requires 

urbanization to be well-managed by integrated policies encompassing social, 

economic, and environmental aspects to minimize environmental degradation and to 

eventually ensure sustainable development.  

Growth in the urban population could simply result from the reclassification of 

previously rural areas as urban areas, but more importantly, it is due to an overall 

population increase and people moving to settle in urban areas for various purposes. 

This eventual process is driven by numerous demographic, economic, political, and 

environmental factors (SESRIC, 2019).  

                                                      
2 Under the ‘medium variant’ projections. 
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Figure 2.1. Urban Population, % of Total Population (Left) and Five-Year Average Growth 

Rate of Urban Population (Right) 

  

Source: UN, Department of Economic and Social Affairs, Population Division (2018). World Urbanization Prospects: The 

2018 Revision, Online Edition. population.un.org/wup/ 
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3. Economic Growth 

The relationship between economic growth and the natural environment has been a 

matter of discussion for a very long time, and this discussion has intensified especially 

with the popularization of the term ‘sustainable development’ mainly by the United 

Nations’ report “Our Common Future” (World Commission on Environment and 

Development, 1987) and the World Bank’s report “Development and the 

Environment” (1992). Both placing sustainability on the international agenda, these 

reports drew attention to the urgency of making progress toward economic 

development that could be sustained without depleting natural resources or harming 

the environment. Since then, numerous studies have addressed environmental 

issues in relation to economic growth –concerning whether environmental constraints 

will limit development and whether the development will cause serious environmental 

damage– but the varying results have clearly demonstrated how complex the 

relationship is. 

The natural environment, without doubt, is central to economic activity, growth, and 

development. Besides delivering vital ecosystem services that support human life and 

all human activities, it provides the resources needed for production and also absorbs 

and processes the resulting pollution and waste. Economic growth, in turn, is needed 

for the wellbeing of the economy, raising standards of living, and improving quality of 

life in both advanced economies and in the developing world. Moreover, it is a key 

factor in generating the necessary level of investment in technology and infrastructure 

to facilitate the shift to a low carbon and resource efficient growth path (Everett et al., 

2010). Nevertheless, economic growth is also responsible for the excessive depletion 

of natural resources and the degradation of ecosystems, posing risks of breaches in 

critical thresholds3 beyond which irreversible changes may occur –natural assets 

cannot be replaced and can no longer support the desired level of economic activity, 

impairing the quality of life of the current and future generations. 

Social, political, or economic, many factors play a role in the complexity of the 

relationship between economic growth and environmental quality, including but not 

limited to people’s awareness of environmental issues, consumption patterns, 

political willingness and determination, technological progress, international 

competition, income level and inequality, structure of economic activity, and stage of 

industrial development. Income level and the structure of economic activity are of 

particular importance to developing countries, including OIC members. As opposed 

to developed countries, which have high incomes and have already industrialized, 

lower income developing countries cannot adequately afford or are less inclined to 

introduce improved technology for environmental protection, as they prioritize poverty 

eradication. Correspondingly, the industrialization process in developing countries, 

reflected in an increasing share of industrial activities in GDP as opposed to service 

sectors, is also associated with increasing levels of pollution.   

                                                      
3 Overusing renewable resources beyond their rate of recharge and replenishment and passing the finite absorptive capacity 

of ecosystems as a “sink” for assimilating wastes and emissions. 
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Figure 3.1. Five-Year Average Real GDP Growth (Left) and Real GDP (2000=100) (Right) 

  

Source: SESRIC staff calculation based on data from IMF, World Economic Outlook Database, April 2021. 
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Part 2: 

Recent Trends in 

Environmental 

Resources Management 

Managing natural resources in the face of a rapidly evolving global landscape 

requires a close look at current practices. This part explores key aspects that shape 

OIC countries to safeguard their environmental resources. It explores the role of 

natural capital in the economy, acknowledging the inherent value of nature and their 

services in supporting human well-being and economic prosperity. In addition, it 

evaluates the performance of environmental management strategies, assessing 

their efficacy in preventing environmental degradation and fostering sustainability. 

Finally, it assesses the current state of OIC water, air, land, and biodiversity, shedding 

light on the interconnectedness of these vital elements and the urgent need for 

conservation and restoration efforts. Looking closely at these developments helps 

shed light on the challenges and opportunities that lie ahead, allowing member 

countries to forge a path towards a more resilient and sustainable future.
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4. Role of Natural Capital in the Economy 

Capital is a fundamental concept of economics, comprising different types of stocks 

that contribute to the production process. Accordingly, capital is usually disintegrated 

into such types as financial capital, natural capital, produced capital, human capital, 

and social capital (Goodwin, 2003). However, in most of the economic literature, it 

principally refers to produced (human-made) capital that consists of physical assets 

–durable goods– available for use as a factor of production, such as tools, machines, 

buildings, and infrastructure. This is mostly attributed to the scarcity of data and the 

problems in estimating the values of capital stocks.  

The concept of “natural capital” has gained importance in the last decades along with 

the increased recognition of the role of environmental resources in production as well 

as the rising concerns over environmental degradation and climate change. As a 

continuance of its work on wealth accounting, the World Bank released a new book 

The Changing Wealth of Nations 2021: Managing Assets for the Future (World Bank, 

2021) that could be considered as a major step in providing improved estimates of 

natural capital. The book tracks the wealth of 146 countries between 1995 and 2018, 

with the objective of broadening the measures used to assess economic progress 

and sustainable development. In this work, natural capital –in addition to produced 

capital, human capital, and net foreign assets– is considered as one of the four 

components of wealth.  

Natural capital is especially important for developing countries that heavily rely on 

their natural resources for economic growth and development. Therefore, accounting 

for the contribution of natural resources to economic output is an imperative task for 

sustainable development in these countries. Some of them are blessed with mineral 

and energy resources generating significant revenues for governments, some are 

rich in crop and pasture lands, and some others have forests and wild lands with 

abundant biodiversity, which can generate revenues by attracting tourists from all 

over the world (World Bank, 2011). Such revenues from natural resources account 

for a substantial share of GDP in some countries, and much of these earnings come 

in the form of “economic rents” –revenues above the cost of extracting the resources.  

Based on World Bank data, this section analyses the situation in OIC member 

countries to shed light on the importance of environmental resources in their wealth 

and economic growth with a view to support their quest for sustainable economic 

development.  

4.1 Natural Capital in Total Wealth 

Implementations of wealth accounting and natural capital accounts (NCA) has gained 

popularity all over the world in the last two decades, in search of practical solutions 

to estimate and integrate them in the System of National Accounts. This is especially 

important for estimating economic growth in countries that significantly rely on natural 

resource depletion and, more importantly, for monitoring whether natural capital 
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assets are sufficient to keep pace with population growth and economic growth –the 

major concern over sustainable economic development.  

Heading the work in the field of wealth accounting, the World Bank first published a 

book Where is the Wealth of Nations? Measuring Capital for the 21st Century in 2006, 

which presented estimates of comprehensive wealth accounts for nearly 120 

countries, decomposing the wealth of a nation into its component pieces: produced 

capital, natural resources and human resources (World Bank, 2006). That was 

followed by a second volume in 2011, The Changing Wealth of Nations: Measuring 

Sustainable Development in the New Millennium, which extended and built on the 

previous book and presented, inter alia, the changes in wealth by income group and 

geographic region, with a focus on natural capital (World Bank, 2011). In continuation, 

the World Bank released a new book The Changing Wealth of Nations 2021: 

Managing Assets for the Future (World Bank, 2021), which tracked the wealth of 146 

countries between 1995 and 2018 and provided improved estimates of natural 

capital. 

The latest book decomposed total wealth into four components: produced capital 

(buildings, machinery, and infrastructure); human capital (the present value of future 

earnings for the labor force, broken down by gender and types of employment); net 

foreign assets (foreign assets minus liabilities); and natural capital. Natural capital 

was reported in detail, consisting of the valuation of fossil fuel energy (oil, gas, hard 

and soft coal) and minerals (bauxite, copper, gold, iron ore, lead, nickel, phosphate, 

silver, tin, and zinc), agricultural land (cropland and pastureland), forests (timber and 

some non-timber forest products), and protected areas (a proxy for bio-diversity). 

Values were measured at market exchange rates in constant 2018 US dollars, using 

a country-specific GDP deflator. 

The findings revealed that global wealth grew 91% between 1995 and 2018, from 

US$603 trillion to US$1,152 trillion, respectively. In the same period, the value of 

natural capital assets grew 68%, where most of the growth in natural capital was in 

non-renewables (129%), largely because of changes in both the volume and prices 

of minerals and fossil fuels. The renewables (forests, protected areas, and 

agricultural land) increased far more slowly (38%) than total wealth.  

4.2 OIC Countries More Dependent on Natural Capital 

The World Bank’s dataset on wealth accounts included data for 48 out of the 57 OIC 

member countries. The available data shows that the value of natural capital assets 

of OIC member countries almost doubled (90%) in the period from 1998 to 2018, 

reaching up to US$21.9 trillion (Figure 4.1, Left), but its share in total wealth declined 

from 32% in 1998 to 28% in 2018 (Figure 4.1, Right). Far above the average of both 

developed (2.1%) and non-OIC developing (7.7%) countries, this ratio clearly 

indicates that OIC countries, on average, are more dependent on natural resources 

for wealth creation than the rest of the world.  
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Figure 4.1. Natural Capital of OIC Member Countries (Left) and Share of Natural Capital in 

Total Wealth (Right), 1998-2018 

  

Source: SESRIC staff calculation based on data from Wealth Accounts database of the World Bank. 

Almost all of the increase in natural capital of OIC countries originated from the 

increase in non-renewable, subsoil assets (137.4%), such that these assets 

accounted for up to 76.5% of the natural capital in 2018 as compared to 61.1% in 

1998 (Figure 4.2). Accounting for more than one fourth of the natural capital in 1998, 

agriculture increased only by 16.8% by 2018, resulting in a decline in its share in 

natural capital, down to 17%. Forests faced a decline not only in their share –from 

8.9% to 4.3%– but also in their value (-7.8%), which indicates a threat of depletion of 

forest assets in the OIC countries. 

Figure 4.2. Composition (Left) and Growth (Right) of Natural Capital in OIC Countries, 

1998-2018 

 

 

Source: SESRIC staff calculation based on data from Wealth Accounts database of the World Bank. 
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Timber forests, ecosystem services, and mangrove. The numbers in parenthesis show each component’s contribution to 
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According to the most recent data from 2018, among the 46 OIC member countries 

with available data, Saudi Arabia has the most abundant natural capital, accounting 

for a quarter of the total natural capital (24.7%) of all OIC countries, followed by Iran 

(12.1%), Iraq (10%), United Arab Emirates (7.7%), and Indonesia (7.4%). Concerning 

the weight of natural capital in total wealth, however, Iraq takes the lead, as over 66% 

of its total wealth come from natural resources. In three other countries, natural capital 

accounts for at least half of total wealth while this ratio is as low as 0.5% in Maldives, 

4% in Lebanon, and 5% in Bahrain (Figure 4.3). 

 

Figure 4.3. Share of Natural Capital in Total Wealth in OIC Member Countries by Type, 2018 

 

 

 

 

 

Source: SESRIC staff calculation based on data from Wealth Accounts database of the World Bank. 

* The numbers in parenthesis show each country’s share in total natural capital of OIC member countries. 
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It is worth noting that only Maldives has a ratio below the average of developed 

countries (2.1%) and only Palestine, Bahrain and Lebanon are below the world 

average (5.8%). 

Regarding the composition of natural capital, OIC member countries present 

significant differences. Non-renewable, subsoil assets are a primary source of wealth 

in many of them. In Iraq, 66% of total wealth is tied to natural capital, and a large 

portion of that figure (65%) comes from subsoil assets. 

Among the other member countries with a relatively high share of subsoil assets in 

total wealth are Saudi Arabia (45.9%), Kuwait (45.8%), Azerbaijan (44.4%), and 

Qatar (33.7%) (Figure 4.3/A). Agricultural land is the dominant component of wealth 

particularly in Mali, accounting for more than one third of the total wealth of the 

country (33.7%). It is also of critical importance to the wealth of Niger (25.9%), 

Kyrgyzstan (24.1%), Sierra Leone (20.7%), and many other member countries 

(Figure 4.3/B). Accounting for almost one third of total wealth (31.6%) in Guyana, 

Forests constitute over 20% of total wealth only in three other member countries, 

namely Guinea (28.1%), Suriname (27.7%), and Mozambique (23.2%) (Figure 

4.3/C). Protected areas, as a component of natural capital, contribute to wealth mostly 

in Niger, accounting for up to 8.3% of the total wealth of the country. This ratio is 

slightly over 5% in four other member countries, namely Suriname (5.4%), Cameroon 

(5.2%), Benin (5.0%), and Mali (5.0%) (Figure 4.3/D). 

Figure 4.4. Natural Capital Per Capita, 1998 vs 2018 (Left) and Top 10 OIC Countries by 

Natural Capital Per Capita, 2018 (Right), US$ 

  

Source: SESRIC staff calculation based on data from Wealth Accounts database of the World Bank. 
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per capita values became even more comparable in 2018. Natural capital per capita 

in OIC member countries increased from US$9,676 in 1998 to US$12,317 in 2018, 

corresponding to an increase of 27% over that period. However, although this 

increase was higher than that of developed countries (24%), it was lower than that of 

non-OIC developing countries (36%) and the world average (31%). 

Among OIC member countries, Kuwait took the lead in natural capital per capita in 

2018 (Figure 4.4, Right), with a value of US$344 thousand, followed by Qatar 

(US$306 thousand), United Arab Emirates (US$165 thousand), and Saudi Arabia 

(US$151 thousand). It is worth noting that all of these countries are high-income oil-

exporting countries, heavily dependent on non-renewable natural resources. It is also 

worth noting that Nigeria, Yemen, Guyana, Guinea-Bissau, Lebanon, Maldives, and 

Palestine recorded a decrease in their natural capital both in overall value and in per 

capita terms between 1998 and 2018. In addition, 19 other OIC countries experienced 

a decline in their natural capital per capita in the same period. 

5. Performance of Environmental Management 

This section briefly evaluates the environmental performance of OIC countries via the 

2022 Environmental Performance Index (EPI), which provides global metrics for the 

environment and ranks countries by their performance on sustainability issues.  

BOX 5.1: The 2022 Environmental Performance Index (EPI) 

Maintained by Yale Center for Environmental 
Law & Policy, Yale University, the 2022 
Environmental Performance Index (EPI) 
provides a data-driven summary of the state of 
sustainability around the world. As a composite 
index, the EPI distils data on many indicators of 
sustainability into a single number. Initially, 
using the data received from various third-party 
sources, indicators are constructed on a 0-100 
scale, from worst to best performance. 
Subsequently, for each country, the scores for 
indicators are aggregated into issue categories, 
policy objectives, and then, finally, into an EPI 
score. Currently, using 40 performance 
indicators across 11 issue categories, the 2022 
EPI ranks 180 countries on 3 policy objectives –
environmental health, ecosystem vitality, and 
climate change (see the figure). Accordingly, the 
EPI provides a scorecard that highlights leaders 
and laggards in environmental performance –or 
in addressing the environmental challenges– 
and offers a policy tool in support of efforts to 
meet the targets of the UN Sustainable 
Development Goals (SDGs). 

Source: Wolf, M. J, Emerson, J. W., Esty, D. C., de Sherbinin, A., Wendling, Z. A., et al. (2022). 2022 Environmental 
Performance Index. New Haven, CT: Yale Center for Environmental Law & Policy. epi.yale.edu. 

Policy Objectives and Issue Categories of the 2022 EPI 
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According to the index (Wolf et al., 2022) (see BOX 5.1), OIC member countries, 

scoring 35.7 points on average, still lag behind both other developing countries (40.7) 

and developed countries (60.6) despite the improvement they achieved in the last 

decade (Figure 5.1/A). Member countries in the Middle East & North Africa and in 

Europe & Central Asia are performing relatively well and have also improved their 

environmental performance more than those in the other regions in the last decade 

(Figure 5.1/B). 

Wealth is a determining factor in the environmental performance of countries, as 

highlighted in the 2022 EPI report (Wolf et al., 2022) with a strong positive correlation 

between the EPI score and GDP per capita. This is attributed to the fact that achieving 

sustainability requires sufficient economic prosperity to fund public health and 

environmental infrastructure. The report has also found that this relationship is 

especially strong for issues within the “Environmental Health” policy objective, which 

requires significant investments in sanitation infrastructure, waste management 

facilities, and air emission control technologies. The relationship between wealth and 

the “Ecosystem Vitality” and “Climate Change” policy objectives are weaker, which 

highlights the importance of sustainable development in that income growth too often 

comes at the cost of the environment, especially from the exploitation of natural 

resources –as explained above– and heightened generation of pollutants through 

material and energy consumption.   

Figure 5.1. Change in Environmental Performance in the Last Decade: 2022 EPI Scores in 

the World and in the OIC by Region and Income Level 

  

Source: SESRIC staff calculation based on data from the 2022 EPI. (epi.yale.edu) 

* Current: Most recent year; Baseline: Approximately ten years prior to the most recent data. 

** Income grouping is based on World Bank classification by 2021 GNI per capita. 

*** MENA: Middle East & North Africa; SSA: Sub-Saharan Africa; ECA: Europe & Central Asia; ESALA: East and South 

Asia & Latin America 

In OIC member countries, too, it is observed that EPI score increases as income level 

rises. Moreover, the improvement achieved in EPI score in the last decade is also 
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Indeed, low-income OIC countries have an average EPI score of 34.1 points, 

increased by 3.1 points in the last decade. Low-middle income OIC countries score 

the lowest with 33 points and hardly improved over the past decade (0.6 points 

increase). By comparison, the score for high-income OIC countries is as high as 40.6 

and it increased 8.3 points in the last decade (Figure 5.1/B). Thus, it becomes evident 

that low-income OIC coun tries, most of which are in Sub-Saharan Africa and 

dependent on agricultural natural capital, cannot afford to adequately fund public 

health and environmental infrastructure and/or mitigate the negative effects on the 

environment. In contrast, high-income OIC countries, which are rich in subsoil assets, 

have been capable of reinvesting in environmental health and ecosystem vitality, 

even to a greater extent in the last decade.  

Digging into sub-

categories of the 2022 

EPI reveals that OIC 

countries score better in 

Ecosystem Vitality (40.5) 

than in Environmental 

Health (31.1) and 

Climate Change (32.8), 

though all policy 

objectives have 

improved in the last 

decade (Figure 5.2). 

Within Environmental 

Health, waste 

management emerges 

as the weakest field in 

the OIC, with a score of 

24.8. Despite facing 

challenges in waste 

management, certain 

member countries have 

taken proactive steps to 

address the issue and 

lead initiatives for 

improved waste 

management practices. 

Türkiye serves as a 

noteworthy example in 

this regard through its 

efforts, including the influential Zero Waste project, to tackle waste generation and 

promote sustainable practices (see BOX 5.2).  

Figure 5.2. 2022 EPI Scores: Ten-Year Change in 

Environmental Performance of the OIC by Category 

 

Source: SESRIC staff calculation based on data from the 2022 EPI. (epi.yale.edu) 

* Current: Most recent year; Baseline: Approximately ten years prior to the most 

recent data. 
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In air quality and in access to safe sanitation & drinking water facilities, which are of 

utmost importance to human health, OIC member countries recorded improvement, 

driven by efforts around the Millennium Development Goals (MDGs) and the 

subsequent Sustainable Development Goals (SDGs). Nevertheless, the scores 

achieved (29.3 for air quality and 34.5 for sanitation & drinking water) are still below 

those of other developing countries and developed countries. 

BOX 5.2: Türkiye’s “Zero Waste” Initiative 

The Zero Waste project, initiated by Türkiye’s First Lady Emine 

Erdoğan in 2017, is a transformative environmental campaign 

aimed at reducing waste generation and promoting sustainable 

practises in Türkiye. With a vision to create a cleaner and greener 

future, the project focuses on raising awareness, implementing 

effective waste management strategies, and encouraging 

behavioural changes at both individual and institutional levels. 

Under the project, numerous initiatives have been undertaken to tackle various aspects of waste 

management. One key aspect is the promotion of recycling and waste separation practises to maximise 

resource recovery and minimise landfill waste. Public awareness campaigns have been launched to educate 

citizens about the importance of reducing, reusing, and recycling materials, leading to increased participation 

in recycling programmes across the country. 

Furthermore, the Zero Waste project has emphasised the importance of sustainable consumption and 

production patterns. It encourages the use of eco-friendly products, promotes responsible packaging, and 

advocates for the reduction of single-use plastics. By targeting both the supply and demand sides of waste 

generation, the project strives to create a paradigm shift towards a circular economy. 

The project has made significant achievements in transforming Türkiye's waste management practises. In its 

5th year, the project has managed to conserve 650 million tonnes of raw material; prevent 3.9 million tonnes 

of greenhouse gas emissions; and save 572 million m3 of water. It has also fostered a culture of environmental 

consciousness, empowered local communities, and inspired collective action towards a more sustainable 

future. Through its multifaceted approach, the project continues to inspire individuals, businesses, institutions, 

and international communities to embrace a zero-waste lifestyle and contribute to the preservation of natural 

resources. 

The Zero Waste project has earned global recognition for its significance. The project inspired the launch of 

the International Day of Zero Waste by the United Nations during a high-level event held on 30 March 2023 

at the UN General Assembly Hall, where UN Secretary-General António Guterres emphasized the urgent 

need to address the overwhelming global waste crisis. The event, attended by First Lady Emine Erdoğan, 

aimed to raise awareness about the crucial transition towards a sustainable and circular economy, advocating 

for environmentally friendly production and consumption practices. The UN further emphasized that Zero 

Waste serves as the initial stride towards establishing waste-wise societies, urging individuals to take 

responsibility and consciously reduce their consumption of single-use plastics. 

Source:  Yenigün et al. (2023) and UN (2023) 
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Within Ecosystem Vitality, OIC 

countries score relatively well in 

acidification (57.5) –attributable to 

SO2 and NOx pollution control efforts 

and regulations as well as 

technological improvements– and in 

protecting biodiversity and habitat 

(44.5) provided by forests, wetlands, 

and grasslands as a result of the 

rising awareness for their importance 

to biodiversity and climate change 

mitigation. On the other hand, OIC 

countries have had the lowest score 

in ‘water resources’ (13.7) due to low 

performance in wastewater 

treatment.  

However, the expansion of road 

transport accompanied by increasing 

vehicle use, industrial processes, 

and the use of fossil fuels in energy 

production continue to contribute to 

increasing emissions in many 

member countries, limiting the 

improvement in ‘Climate Change’ 

policy objective in the last decade to 

only 0.9 points.  

Among the 52 OIC member countries 

covered in the 2022 EPI, United Arab 

Emirates had the highest score 

(52.4), securing the 39th position in 

the global rankings, mainly due to 

strong results on Environmental 

Health and high scores on indicators 

in Biodiversity & Habitat as well as 

Water Resources. Gabon (51st), 

Djibouti (60th), and Albania (62nd) 

followed next closely.  

Afghanistan has emerged as the top 

country in the world to improve its 

EPI score (+23.9 points) over the last 

decade, largely thanks to the 

improvement in Climate Change as a 

Figure 5.3. Environmental Performance of 

OIC Member Countries (2022 EPI Scores) 

 

Source: The 2022 EPI. (epi.yale.edu) 

* Current: Most recent year; Baseline: Approximately ten years prior 

to the most recent data. 

** The numbers in parenthesis show each country’s global rank in 

180 countries. 
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result of efforts to reduce emissions of greenhouse gases and other air pollutants. 

United Arab Emirates (+15.9), Kuwait (+15.2), Djibouti (+12.9), Kazakhstan (+11.8), 

and Malaysia (+10.3) are among the top countries that have made significant 

improvements (Figure 5.3).  

On the other side of the spectrum, among OIC countries, Cote d’Ivoire’s EPI score 

has dropped the most (-8.2 points) due to deterioration in several areas such as 

climate change, tree cover loss, and pollution emissions. Nineteen more OIC 

countries, mostly low-income Sub-Saharan African, have slipped in environmental 

performance in the last decade: Suriname (-8), Guyana (-6.1), Nigeria (-6.1), Iraq (-

5.3), Lebanon (-4.7), Algeria (-4), Mauritania (-3.3), Niger (-2.8), Togo (-2.4), Qatar (-

2.3), Cameroon (-2), Bangladesh (-1.9), Mali (-1.8), Tajikistan (-1.6), Benin (-1.6), 

Azerbaijan (-1.3), Senegal (-0.9), Türkiye (-0.5), Gabon (-0.3) (Figure 5.3).
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6. State of Water, Air, Land, and Biodiversity 

6.1 Water 

The sustainable management of water resources is crucial for the OIC member 

countries to address complex and multidimensional developmental issues, including, 

but not limited to, poverty, gender inequality, economic disparity, food insecurity, and 

global health pandemics. Access to water is a basic human right, but the preservation 

of this right is highly contingent upon effective and sustainable management of water 

resources and the development of adequate infrastructure and policy regulations. 

This sub-section reviews the latest status and progress on achieving SDG targets 

concerning water. Water is directly related to SDG 6: Clean Water and Sanitation for 

all, with the official wording of "Ensure availability and sustainable management of 

water and sanitation for all" (UN, 2017, p. 10). More detailed discussions of the water 

sector in OIC member countries can be found in the OIC Water Report 2021 

(SESRIC, 2021). 

SDG 6 is in line with the OIC-2025 Programme of Action and emphasizes the need 

to improve and develop infrastructure and the utilization of modern technologies to 

address challenges pertaining to the optimal use of water resources. This need is 

enshrined under three different priorities of the OIC-2025 Programme of Action: 

Priority 5 on the Environment, Climate Change and Sustainability, Priority 8 on 

Agriculture and Food Security, and Priority 12 on Health, along with a need to 

minimize the destructive impact of water and strengthen cooperation in the domain 

of water resource management. Furthermore, the OIC Water Vision (OIC, 2012), 

which focuses on OIC member countries’ "working together for a water secure future", 

recognizes access to water as an important milestone in improving water security, 

human health, and overall development in OIC member countries. 

Water Scarcity & Use 

Water scarcity can be measured by the level of water stress. The level of water stress 

describes the proportion of water withdrawal by all sectors from the available water 

resources, taking into consideration the water requirements for sustaining the natural 

environment as well. The indicator provides information on whether water is sufficient 

to be consumed for both the environment and society at large, thereby indicating the 

water security status of the region. A high level of water stress not only jeopardizes 

the natural environment's sustainability, but may also have a negative impact on 

socioeconomic development and food security due to competing water use. 
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Figure 6.1. Water Stress, 2000-20 (Left) and Water-use Efficiency, 1997-2018 (Right) by 

World Region 

  

Source: SESRIC staff calculations based on FAO AQUASTAT database 

By definition of the indicator, countries begin to experience water stress at a 25% 

level, while above 70% is considered critically stressed (UN-Water & FAO, 2018). 

Figure 6.1 (Left) shows the trend of water stress in various world regions between 

2000 and 2020. During that period, all regions except developed countries were 

undergoing increasing trends of water stress. Globally, water stress increased from 

16.4% in 2000 to 16.7% in 2020. In comparison, water stress has risen significantly 

in the OIC countries, from 25.7% to 33.5%. At the current level, the OIC is considered 

a region experiencing water stress. 

At the individual country level, in 2020, there are 30 OIC member countries 

undergoing water stress, 14 of which are at critical stress levels and five countries 

are at a very critical stress level (see Figure 6.2). The majority of water-stressed 

countries are located in arid and semi-arid regions where water resources are scarce. 

At the sub-regional level, MENA and ECA are the regions with the most countries 

under a serious threat of water stress. 

Water stress is worsening over time as water demand rises due to population growth 

and shifting consumption patterns. On the other hand, the impacts of climate change 

will most likely change the availability of water in the future. By 2040, most OIC 

regions are projected to see an increase in the water stress level by at least 1.4 times 

(SESRIC, 2021). That being said, the regions that are already experiencing water 

stress will be more distressed, while some regions will start to undergo water stress. 

Given the levels of water stress in OIC countries, the management of water will 

require improvements in water-use efficiency through calculated use and other water-

use reduction measures. The use of water in the OIC continues to be less efficient, 

despite some improvement in recent years. Figure 6.1 (Right) illustrates the trends 

of water-use efficiency (WUE), which measures the value-added in US$ per volume 

of water withdrawn by various economic sectors in a region. The OIC as a group has 
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the least water-use efficiency level compared to all the world regions under 

consideration. In 2018, OIC countries generated US$6.3 per one m3 of water, which 

is only one-third of the global average level of US$18.9 per m3. In comparison, non-

OIC developing and developed countries managed to generate US$11.3 and 

US$56.2 per m3 of water respectively. 

Figure 6.2. Water Stress in OIC Countries, 2020 

 
 

Source: FAO AQUASTAT database 

At the country level, 17 OIC countries have WUE values above the world average, 

particularly Qatar (US$200.8), Kuwait (US$101.6), Gabon (US$95.1), Bahrain 

(US$78.1), and the UAE (US$74.2). On the contrary, the rest of OIC countries had 

WUE values lower than the global average, with Somalia, Tajikistan, the Kyrgyzstan, 

Afghanistan, and Syria having the lowest (less than US$1 per m3). 

Agriculture, as the most water-intensive sector, is in need of efficiency improvement 

to meet future food demand. This could be achieved through practising conservation, 

reusing water, and implementing various modern approaches to increase water use 

efficiency. Using efficient irrigation techniques is vital for boosting food production 

and thereby ensuring food security in the OIC region. However, available data on the 

irrigation techniques used in OIC countries indicates that surface irrigation, which is 

the most water-consuming technique, is by far the most widely used technique in 

74.4% of the total area equipped for irrigation. Consequently, huge amounts of water 

diverted to irrigation in these countries are wasted at the farm level through either 

deep percolation or surface runoff. In contrast, sprinkler irrigation, which is more 

water-saving than surface irrigation, is practised in 4.6% of the total area equipped 

for irrigation in the OIC countries, and the localized irrigation technique, which is the 

most water-saving technique, is practised in only 3.1% of the total area equipped for 

irrigation in the OIC countries (SESRIC, 2021). 
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Ecosystem Protection 

Over the last century, it is estimated that the global natural wetland has lost 70% of 

its area, which includes a significant loss of freshwater species (Davidson, 2014). 

Considering the importance of ecosystem services, it is essential to protect and 

restore water-related ecosystems 

and to ensure continuous benefits 

to society. To get an idea of how 

water-related ecosystems are 

preserved, it can be seen through 

the change in the extent of water 

bodies. 

The change of water bodies over 

time can be seen in Figure 6.3. 

Various regions demonstrated 

different trends between 2005 

and 2018. Globally, the proportion 

of water bodies relative to the 

land area has declined slightly 

from 2.15% in 2005 to 2.14% in 

2018. During the same period, 

developed countries have 

managed to increase their water 

bodies from 3.58% to 3.60%, 

while in non-OIC developing 

countries the proportion of water 

bodies was relatively stable at 1.69%. OIC countries, however, showed a sharp 

declining trend, where their water bodies declined from 1.77% in 2005 to 1.70% in 

2018. This equates to approximately 2.7 million hectares of lost water bodies, an area 

roughly the size of Albania. 

The individual country levels show a diverse picture as can be seen in Figure 6.4.  

There were 27 OIC countries, which recorded an increase in their water bodies during 

the 2005-2018 period. The highest increases occurred in Algeria (72% increase), 

Sudan (55%), and Pakistan (42%). On the other hand, the countries with the highest 

loss of water bodies were Uzbekistan (47% decrease), Afghanistan (34%), and 

Somalia (25%).   

Protection and restoration of water-related ecosystems is one way to preserve water 

resources. Increasing water bodies would mean increasing the catchments and 

reservoirs for water in the region. This is important for all water-related ecosystems, 

such as vegetated wetlands, rivers, lakes, reservoirs and aquifers, and those found 

in mountains and forests that play a special role in storing freshwater and maintaining 

water quality.  

Figure 6.3. Water Body Extent (Permanent and 

Maybe Permanent) % of Land Area, 2005-2018 

 

Source: UNSTAT SDG Indicators 
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Water Governance 

The myriad of issues faced in the 

water sector requires responsive 

interventions that efficiently 

combine technical expertise, 

prescriptive governance, and 

effective management. The 

modern approach to water 

resource management stresses 

the need to fulfil the water needs 

of present and future generations 

by incorporating sustainable 

development approaches into the 

water sector. This can be 

achieved through multi-sector 

integration, broader stakeholder 

involvement, and raising 

awareness about the importance 

of the economic, social, and 

ecological values of water 

(Schoeman et al., 2014). 

Furthermore, the system also 

needs to be adaptable to future 

shocks and uncertainties, 

including climate change. 

The failure of traditional 

physical/extraction-based water 

planning has encouraged 

international society to bring to 

the table a water management 

solution that incorporates 

ecological and societal values 

into water decision making. 

Integrated Water Resources 

Management (IWRM) is perhaps 

the gold standard of a water 

resources management 

framework, which tries to bridge 

the gap between sustainable 

development and cross-sectoral 

planning (Jeffrey & Gearey, 

Figure 6.4. Change in Water Body Extent 

(Permanent and Maybe Permanent), 2005-

2018 

 

Source: UNSTAT SDG Indicators 
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2006). IWRM recognizes the highly interrelated relations between water and other 

sectors; therefore, involving various stakeholders to form water policies is deemed 

necessary. In practice, the application of IWRM consists of basin-scale management 

of water resources, establishing water rights, water pricing for allocation, and 

participatory decision-making. 

Implementation of IWRM, therefore, may indicate the level of good governance in 

managing the water sector.  UNEP (2012) reports that, since 1992, 80% of countries 

have started reforming procedures to improve the enabling environment for water 

resource management based on the application of IWRM. Over the past decades of 

implementation, countries that have adopted integrated approaches have been 

reported to boost infrastructure development, provide diverse financing sources, and 

improve institutional frameworks, which has led to better water management 

practices and socio-economic benefits (UNEP, 2012). The economic benefits are 

suggested through efficiency improvement, mostly in water-use in the agriculture 

sector. Social and environmental benefits are also reported in terms of improved 

access to water and improved water quality through wastewater treatment.  

OIC member countries are also implementing IWRM. For instance, Kazakhstan, 

Kyrgyzstan, Azerbaijan, Tajikistan, and Turkmenistan have undergone IWRM 

implementation, such as the transition to a basin management approach, institutional 

setup, and regulatory reform, since the 2000s (OECD & United Nations, 2014). 

Furthermore, many other OIC countries are also undergoing implementation at 

differing stages. Figure 6.5 shows the status of IWRM implementation with scores 

categorized into "Low" (0-25% implementation), "Medium" (25 - 50%), "High" (50 - 

75%), and "Very High" (>75%). The majority of OIC countries fall into the "Medium" 

category, indicating that most aspects of the IWRM have been institutionalized. Eight 

countries are in the "Low" category, meaning they have started developing elements 

of IWRM. In the "High" category, there are 13 OIC countries. These countries have 

been implementing most elements of the IWRM in their long-term programmes. 

Finally, the remaining three countries, which are generally achieving their water-

policy objectives, fall under the "Very High" category. These countries are Kuwait 

(82% IWRM implementation), Qatar (82%), and United Arab Emirates (75%). 

Collective action that builds on the multi-stakeholder monitoring and reporting 

processes is needed to set national targets to accelerate water resource development 

and management in a sustainable and equitable way. 
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Figure 6.5. Implementation of Integrated Water Resources Management (%), 2018 

 

Source: UNSTAT SDG Indicators 

The fact that there are 153 countries 

with trans-boundary rivers, lakes, and 

aquifers should not be overlooked in 

global efforts to solve water issues. 

Shared water basins are estimated to 

cover around 62 million km2 of land 

(42% of global land), shelter over 2.8 

billion people, and account for 54% of 

global river discharge (UNEP, 2016). 

One of the major impediments to 

addressing global water problems is a 

failure to cooperate appropriately in the 

management of shared basins. UN & 

UNESCO (2018) reported that while 

there have been around 450 

transboundary water treaties adopted 

since 1820, there are still many shared 

basins which lack the necessary arrangements to support their management.  

Globally, the percentage of transboundary basins covered by an operational 

arrangement was 59.2% in the period 2017-2018 for countries with data available 

(UNEP, 2019b). For comparison, developed countries have 82.2% of their shared 

basins covered by agreements, while non-OIC developed countries have covered 

53.3% of their basins. OIC countries, on average, have the least coverage of basins 

under agreement with a share of 44.1%. Note that Bahrain, Comoros, Kuwait, 

Maldives, Oman, Qatar, Saudi Arabia, United Arab Emirates and Yemen are the OIC 

Figure 6.6. Water Sector ODA in OIC 

Regions, 2003-2018 

 

Source: UNSTAT SDG Indicators 
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countries with no shared surface watercourses (SESRIC, 2018). On a country-by-

country basis, Niger (90%), Cameroon (88.6%), Benin (81.5%), Mali (75.4%), Tunisia 

(80%), and Uganda (83.6%) have already covered more than 70% of their shared 

basins. 

The progress in SDG 6 would not be achieved without strong financial support. There 

is a need to scale-up funding for projects in the water sector to tackle water issues. 

This would need an increase in funding both through internal and external channels. 

To be sustainable, investments in the water sector should be supported through an 

appropriate business model and various alternative financial sources, such as 

blended finance, loans, and revolving funds. 

According to UNEP (2019), total water sector overseas development assistance 

(ODA) disbursements were raised from US$7.4 billion in 2011 to US$9.0 billion in 

2016. OIC countries, in this regard, have increased ODA disbursements from 

US$1.24 billion in 2003 to US$4.3 billion in 2018. Figure 6.6 illustrates the trends of 

the water sector ODA in the OIC regions. MENA and SSA regions received the most 

ODA, accounting for 73% of total ODA in the OIC. The need to improve basic drinking 

water and sanitation in most SSA countries was the main target for ODA. On the other 

hand, the water-scarce MENA region needs to ensure the continued supply and 

distribution of water from scarce resources. 

Table 6.1. Users/Communities Level of Participation in Rural Drinking-Water Supply 

Planning Programs, 2019  

Participation 

Level 
OIC Member Countries 

High (12) 
Afghanistan, Albania, Azerbaijan, Bangladesh, Burkina Faso, Guinea, 
Kazakhstan, Mali, Mauritania, Morocco, Palestine, Syria 

Moderate (24) 

Cameroon, Chad, Côte d'Ivoire, Gabon, Gambia, Indonesia, Iran, 
Jordan, Kyrgyzstan, Malaysia, Maldives, Mozambique, Niger, Nigeria, 
Oman, Pakistan, Senegal, Sierra Leone, Sudan, Tajikistan, Togo, 
Tunisia, Uganda, Yemen, 

Low (2) Comoros, Guyana 

N/A (5) Benin, Egypt, Guinea-Bissau, Lebanon, Uzbekistan 

Source: UNSTAT SDG Indicators 

Governance of water should also ensure the fulfilment of the basic drinking water 

needs of society. Rural populations, in most cases, lack the necessary infrastructure 

and resources to have adequate access to clean drinking water. SESRIC (2021) 

reports that 84.6% of the population in OIC countries had access to at least basic 

drinking water in 2017 – relatively low as compared to non-OIC developing countries 

(88.3%) and developed countries (99.5%). Regionally, there were disparities in the 

coverage of basic drinking water between the various OIC regions. For instance, 

member countries in MENA, ECA, and ESALA achieved 90% or higher coverage of 

basic drinking water services, whereas those in the SSA recorded a coverage level 
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of only 64%. In fact, in Chad, Burkina Faso, and Uganda, less than 50% of the 

population had access to at least basic drinking water in 2017. 

Community participation is a key component of increasing sustainable water, 

sanitation and hygiene (WASH) service provision, particularly in rural areas and for 

promoting IWRM. Achieving this can contribute towards increased participation of 

women in political, economic and public life. It can also contribute towards ensuring 

the conservation, restoration, and sustainable use of freshwater ecosystems and their 

services and ensuring responsive, inclusive, participatory, and representative 

decision-making at all levels (UNEP, 2019b). As shown in Table 6.1, the majority of 

OIC countries are reported to have moderate to high levels of community participation 

in rural drinking water supply planning programs. This is a positive indication of the 

improvement of WASH services, especially in rural areas. 

6.2 Air 

Air pollution and its serious consequences for human health are increasingly being 

recognized as one of the most pressing environmental issues of the 21st century. A 

recent report (Health Effects Institute, 2020) indicated that in 2019, air pollution was 

placed 4th as a leading risk factor for death globally, surpassing other widely 

recognized risk factors such as obesity, high cholesterol, and malnutrition. Ambient 

air pollution caused an estimated 6.7 million deaths worldwide in 2019 (Health Effects 

Institute, 2020). Even in the European Union (EU), air pollution is recognized as the 

number one environmental cause of premature death (EU, n.d.). 

Recently, various restrictions and reduced social mobility during the COVID-19 

pandemic have been observed to have an impact on local air pollution. While 

significant economic and social costs have to be paid, clear skies and starry nights 

are visible in many countries, which is sometimes a rare sight. Globally, air pollution, 

in terms of nitrogen dioxide (NO2) and particulate matter (PM) levels, has declined by 

about 60% and 31% (Venter et al., 2020). The decreases are primarily the result of 

significant reductions in emissions from the transportation sector. However, as 

various restrictions are lifted and economic activities resume, air pollution has again 

risen. Nonetheless, the temporary improvement in air quality during the lockdown 

periods served as a stark reminder of what emissions deprive us of. Various 

restrictions to halt the spread of COVID-19 only provide a short-term solution; long-

term solutions to air pollution are deemed necessary. 

This sub-section discusses the state and trends of the air in OIC countries based on 

the relevant SDG targets. There is no specific SDG for air pollution, although the 

problem is mentioned in two targets under SDG 3 (Good Health and Well-Being) and 

SDG 11 (Sustainable Cities and Communities). Accordingly, this sub-section is 

divided into two parts, covering the status of air pollution and its health impacts. 
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Air Pollution 

The quality of the air is indicated by its levels of pollutants. The amount of fine 

particulate matter (PM) is one of the most common indicators of air quality. These 

particles are generally the product of combustion from vehicles, coal-power plants, 

industrial activities, waste burning, and other natural and human sources. Continuous 

exposure to these airborne particles, especially high concentrations of PM2.54, leads 

to an increasing risk of health and mortality, especially from cardiovascular and 

respiratory diseases. 

The WHO Air Quality Guidelines (WHO, 2006) recommend an annual mean PM2.5 

concentration of 10 µg/m3. Globally, little has been done to address the high levels of 

PM. The Health Effects Institute (2020) estimated that the world's annual average 

levels of PM2.5 have improved only modestly, declined from 42.7 µg/m3 in 2010 to 

42.6 µg/m3 in 2019. That being said, in 2019, more than 90% of the global population 

is still living in places where PM levels are above the WHO Air Quality Guidelines 

(AQG) value.  

The trend in OIC countries is parallel to the global trend. As shown in Figure 6.7 

(Left), on average, PM2.5 exposures in OIC declined slightly from 42.5 µg/m3 in 2010 

to 42.3 µg/m3 in 2019. However, within the OIC regions, diversity exists. In 2019, the 

highest annual average exposures were seen in SSA (51.2 µg/m3) and MENA (44.6 

µg/m3), while the lowest were in ECA (26.7 µg/m3) and ESALA (30.5 µg/m3) (Figure 

6.7, Right). The fact that many OIC countries have made slow progress in reducing 

PM2.5 exposure demonstrates that many countries lack national standards for PM 

and do not monitor PM levels.  

Figure 6.7. Annual Mean PM2.5 Concentrations in World Region (Left) and OIC 

Regions (Right), Population-weighted, 2010-2019 

  

Source: Global Burden of Disease Study 2019 

                                                      
4 Fine particulate matter smaller or equal to 2.5 micrometers (µm) in diameter.  
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Figure 6.8 shows the status of annual mean PM2.5 exposure in individual OIC 

countries, categorized based on the WHO Air Quality Guidelines (WHO, 2006)5. 

There were 35 OIC countries having a very high level of PM2.5 exposures, thereby 

having a very high mortality risk due to PM2.5 related diseases. The remaining OIC 

countries managed to reach at least the WHO interim target 1 (25-35 μg/m3). There 

were only two countries that met (and almost met) the WHO AQG, namely the 

Maldives (10.9 μg/m3) and Brunei Darussalam (7.7 μg/m3). 

Figure 6.8. Annual Mean Levels of PM2.5, 2019  

 

Source: SESRIC staff generated map based on data from Global Burden of Disease Study 2019 

It is worth noting that the most severe air pollution is observed in countries located in 

SSA and MENA regions. The top five OIC countries with the worst annual PM2.5 

levels in 2019 were Niger (80.1 μg/m3), Qatar (76 μg/m3), Nigeria (70.4 μg/m3), Egypt 

(67.9 μg/m3), and Mauritania (66.8 μg/m3). Countries with extremely high PM2.5 

concentrations (greater than 35 μg/m3) would have a 15% higher chance of long-term 

mortality risk compared to the AQG level. One of the reasons for the high level of 

pollution is because air pollution has not yet become a top priority in these countries' 

policies. For instance, according to Amegah & Agyei-Mensah (2017), the main 

challenges in establishing policies to control air pollution in many SSA countries are 

the absence of air quality monitoring and evidence of its associated health risk. 

Therefore, setting up plans for national air quality monitoring is the first step toward 

                                                      
5 Very Low/Air quality guideline (AQG): These are the lowest levels at which total, cardiopulmonary and lung cancer mortality 

have been shown to increase with more than 95% confidence in response to long-term exposure to PM2.5. 

Low/Interim target-3: In addition to other health benefits, these levels reduce the mortality risk by approximately 6% [2-11%] 

relative to the Interim Target-2 level. 

Medium/Interim target-2: In addition to other health benefits, these levels lower the risk of premature mortality by 

approximately 6% [2–11%] relative to the Interim Target-1 level. 

High/Interim target-1: Associated with about a 15% higher long-term mortality risk relative to the AQG level. 

Very High: More than 15% higher long-term mortality risk relative to the AQG level. 
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improving the national response to the air pollution problem and providing a health 

impact assessment related to air pollution.   

Health Impact 

Exposure to air pollution is known to affect the immune system, making an individual 

more susceptible to respiratory and other infections (Health Effects Institute, 2020).  

Recently, air pollution has also 

moved up to the fourth position 

in terms of the leading risk 

factor for death globally, 

exceeding other well-known 

risk factors for chronic 

diseases, such as obesity, high 

cholesterol, and malnutrition. 

Furthermore, air pollution 

affects the quality of life 

indirectly through loss of 

working hours, decreasing 

productivity and forced 

migration (Oliva et al., 2019). 

According to OECD (2016), the 

global welfare costs from 

premature deaths from outdoor 

air pollution reached US$3 

trillion in 2015 and are 

projected to be US$25 trillion in 2060. 

Health Effects Institute (2020) reported that in 2019, air pollution was responsible for 

the premature deaths of 6.7 million people worldwide. During the same period, 1.6 

million people died as a result of air pollution in OIC countries. Although total numbers 

of deaths are useful for identifying the magnitude of the health impact, age-

standardized rates6 of death are important for comparing the health burden among 

regions. The health impact attributable to air pollution varies widely between regions, 

reflecting variation in exposures and the underlying prevalence of disease and other 

population susceptibilities. The age-standardized rate of death attributable to air 

pollution in OIC countries was 131 deaths/100,000 people, significantly higher than 

the global average of 86 deaths/100,000 people (Figure 6.9). 

Variation in the death rate exists within OIC regions as illustrated in Figure 6.9. Death 

rates were quite alarming, especially in the ESALA and SSA regions, which had the 

                                                      
6 Age-standardized rates: The total number of deaths per 100,000 people, calculated based on a standard distribution of 

population across age categories. Age-standardized rates allow direct comparison of the health burden among countries 

with very different population sizes and distributions of ages in the population. Higher air pollution-attributable age-

standardized rates of disease reflect a combination of higher air pollution levels and/or sicker populations. 

Figure 6.9. Mortality Rate Attributed to Ambient 

Air Pollution, 2019 

 

Source: Global Burden of Disease Study 2019 
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highest rates of deaths in the OIC regions, with 137 and 168 deaths/100,000 people, 

respectively. In comparison, the number of deaths per 100,000 people in the MENA 

and ECA regions was 104 and 83, respectively. 

The burden of health due to air pollution also varies depending on the country. As 

shown in Figure 6.10, OIC countries in SSA and ESALA experience the highest death 

rates due to air pollution. For example, Somalia, Guinea-Bissau, Afghanistan, Chad 

and Niger were the top five countries with the highest death rates in the OIC, having 

a level of 280, 244, 238, 225, and 223 deaths per 100,000 people respectively. In 

contrast, the lowest levels of air pollution-attributable deaths occurred in Brunei 

Darussalam (18.1 deaths/100,000), the Maldives (29.9/100,000), Malaysia (45.5 

/100,000), Türkiye (53.3/100,000), and Suriname (53.6/100,000). It is worth noting 

that Brunei Darussalam and the Maldives have the lowest levels of PM2.5 air pollution 

in OIC. This is clear evidence that controlling air pollution levels can prevent 

significant deaths. 

Figure 6.10. Mortality Rate Attributed to Ambient Air Pollution in OIC Countries, 

2019 

  

Source: SESRIC staff generated map based on data from Global Burden of Disease Study 2019 

The burden attributable to air pollution varies widely around the regions, reflecting 

variation in exposures and the underlying prevalence of disease and other population 

susceptibilities. Countries with a high level of air pollution might have low death rates, 

for instance, due to well-equipped health systems. As a result, a population exposed 

to air pollution is less likely to develop chronic diseases. Therefore, mitigating the 

health risks posed by air pollution should be accomplished simultaneously with both 

air pollution prevention and healthcare system improvement. 
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6.3 Land and Biodiversity 

Conservation of land ecosystems and biodiversity has continuously become an 

unsolved issue globally. Despite an increase in the number of protected areas around 

the world, land areas are still degrading at an alarming rate, threatening the survival 

of many species. For instance, one fifth of the Earth’s land area is degraded, 

undermining the wellbeing of billions of people, driving the loss of biodiversity, and 

intensifying climate change (UN, 2020). 

This sub-section reviews the latest status and progress of OIC countries on achieving 

SDG targets concerning land and biodiversity. Land and biodiversity are directly 

related to SDG 15: Life on Land, with the official wording of “Protect, restore and 

promote sustainable use of terrestrial ecosystems, sustainably manage forests, 

combat desertification, and halt and reverse land degradation and halt biodiversity 

loss” (UN, 2017, p. 19). The goal includes 12 targets that need to be achieved, varying 

between 2020 and 2030. The progress in achieving these targets is measured by 14 

indicators.  

In this sub-section, the analysis is divided into three topics, namely, Conservation of 

Land Ecosystems, Land Degradation & Desertification, and Biodiversity Protection & 

Genetic Resources. The analysis is done through related SDG targets and their 

corresponding indicators for each theme. 

Conservation of Land Ecosystems 

The conservation of land 

ecosystems is relevant to 

SDG target 15.1, 15.2, and 

15.4. The targets place a 

special emphasis on 

protecting forest and 

mountain ecosystems in 

order to preserve 

biodiversity and continue to 

provide ecosystem services 

to society. 

Forests are home to most of 

the earth’s terrestrial 

biodiversity. Despite 

important ecosystem 

services (e.g., water 

supply, livelihoods, climate change, and food production sources), forest degradation 

and deforestation continue at an alarming rate. This problem contributes significantly 

to the ongoing loss of biodiversity, which has a negative impact on people's 

livelihoods.

Figure 6.11. Forest Area by World Region (% of 

land area), 2000-2020 

 

Source: UNSTAT SDG Indicators 
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In 2020, the total  forest area in OIC is 392.4 

million ha, equivalent to around 10% of the 

global forest area. Forest areas are not 

distributed evenly, as countries with wetter 

climates have larger forests, whereas drier 

countries, such as countries in MENA, have 

little to none. More than half of the OIC’s forests 

are found in five countries, namely, Indonesia 

(92.1 million ha), Mozambique (36.7 million 

ha), Gabon (23.5 million ha), Türkiye (22.2 

million ha), and Nigeria (21.6 million ha).  

As a group, the OIC already has the lowest 

forest cover compared to its total land area. 

The OIC's forest area share was 12.6% of their 

total land area in 2020, which is lower than the 

global average of 32.2%. Furthermore, 

continued deforestation contributes to a 

downward trend in forest areas in the OIC (see 

Figure 6.11). The forest area in OIC has 

decreased by 0.9 percentage points from 

13.5% in 2000 to 12.6% in 2020. The degree 

of forest loss is slightly higher than the global 

average level of forest loss, which accounts for 

a decrease of 0.8 percentage points. In 

comparison, during the same period, non-OIC 

developing countries recorded a 1.2 

percentage decrease, while developed 

countries made slight gains in their forest areas 

by 0.4 percentage points. 

Globally, around 420 million ha of forest have 

been lost since 1990 due to conversion to other 

land uses, although the deforestation rate has 

declined over the past decades (FAO & UNEP, 

2020). In the period between 2010 and 2020, 

the global rate of deforestation was estimated 

at 0.12% forest area loss per year, down from 

0.13% per year in 2000-2010. While the global 

deforestation rate is improving (somewhat), the 

OIC is showing an opposite trend. The 

deforestation rate in OIC was 0.27% per year 

during 2000-2010, and significantly rose to 

0.44% per year for the period 2010-2020. This 

shows that deforestation in the OIC is 

increasing at a very alarming rate.  

Figure 6.12. Forest Area 

Gain/Loss (%), 2000-2020 

 

Source: UNSTAT SDG Indicators 
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Figure 6.12 shows the gain or loss of forest areas in OIC countries for the year 2020 

relative to the year 2000. There are 29 OIC countries showing a loss of forest areas, 

9 countries with relatively no change, and 19 countries showing a positive gain. 

Bahrain (+89.2%), Kuwait (+28.9%), Uzbekistan (+24.6%), Algeria (+23.4%), and 

Syria (+20.8%) had the highest increases in forest areas. On the other hand, the 

highest losses occurred in Côte d'Ivoire (-44.3%), Chad (-32.1%), Gambia (-32.1%), 

Uganda (-26.1%), and Mauritania (-25.8%). 

BOX 6.1: Climate change-induced Wildfire Intensifies 

Forest fires are consuming nearly twice as much tree cover as they did twenty years ago, according 

to new data compiled by Global Forest Watch and the World Resources Institute research group. In 

fact, 2021 was one of the worst years for forest fires since the turn of the century, resulting in an 

alarming 9.3 million hectares of tree cover loss worldwide — more than a third of the total tree cover 

loss that year. Between 2001 and 2021, 27% of the global tree cover was lost due to fires. 

Climate change is likely a significant factor in the rise in fire activity. Extreme heat waves are already 

five times more likely than they were 150 years ago, and as the planet continues to warm, their 

frequency is expected to increase. Warmer temperatures dry out the landscape, creating the ideal 

conditions for larger and more frequent forest fires. As a result, forest fire emissions increase, 

exacerbating climate change and contributing to the spread of fires as part of a fire-climate feedback 

loop. 

Source: Adapted from MacCarthy et al., (2022) 

Deforestation is mostly occurring in OIC countries located in the Sub-Saharan Africa 

(SSA) and East and South Asia and Latin America (ESALA) regions. This is due to 

rapid socioeconomic development, which motivates people to clear more land. 

Forests are being converted to other uses such as agriculture, land, housing, and 

industry. For instance, the expansion of subsistence and commodity agriculture, 

coupled with the expansion of the urban population, are the main drivers of 

deforestation in many SSA countries (Ordway et al., 2017; Rudel, 2013). On the other 

hand, in the ESALA region, deforestation is taking place due to the expansion of 

large-scale commodity agriculture. In Indonesia, for instance, the past decades of 

deforestation have been mainly due to the expansion of large-scale oil palm and 

timber plantations (Austin et al., 2019). 

Given the nature of the problem, a long-term solution is required. One of the 

governance tools to create barriers to deforestation and pursue biodiversity 

objectives is through the creation of protected areas (Watson et al., 2014). The latest 

statistics indicate that globally there are more than 700 million hectares of forests 

(equivalent to 18% of global forests) that are legally protected, such as national parks, 

conservation areas and game reserves (FAO & UNEP, 2020). In OIC, 31% of forests 

are protected or equivalent to more than 120 million ha forest areas. Furthermore, 

there has been an additional 5.7 million hectares of protected forests since 2000.  
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Figure 6.13 depicts the proportion of protected forest areas in OIC member countries. 

There are 4 countries having at least half of their forests area protected, namely, 

Uzbekistan (99.7%), Senegal (90.8%), Benin (74.5%), and Indonesia (54.5%). 

Furthermore, some OIC countries with a large share of forests still do not have 

adequate levels of protected forests. Suriname, Guyana, and Gabon, for example, 

are OIC countries with the highest forest cover, accounting for more than 90% of their 

total land area. However, only less than 15% of its forests are protected. Protected 

forest areas might have multiple benefits to the society through their important 

ecosystem services, such as provider of resources (e.g. food and water); ecosystem 

support and regulation; and cultural services (e.g. aesthetic values, recreation, and 

provide peace and mental wellbeing) (Stolton et al., 2015). 

Figure 6.13. Protected Forest Area, 2020 

 

Source: SESRIC staff generated map, based on UNSTAT SDG Indicators 

Land Degradation & Desertification 

UNCCD (1994, p.4) defined land degradation as “the reduction or loss of the 

biological or economic productivity and complexity of rainfed cropland, irrigated 

cropland, or range, pasture, forest and woodlands resulting from a combination of 

pressures, including land use and management practices”. Desertification, on the 

other hand, is part of land degradation where fertile land turns into a desert. 

Between 2000 and 2015, approximately one-fifth of the Earth’s land surface covered 

by vegetation showed persistent and declining trends in productivity, primarily due to 

poor land and water management (UN, 2020). This is equivalent to around 2,600 

million ha of degraded land. In comparison, 16% of the land area in the OIC is 

degraded, which is equivalent to around 500 million ha of degraded land. In OIC 

regions, the land degradation status is not equal, as seen in Figure 6.14. The highest 
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rate of land degradation is occurring in 

ECA (30.7%), while the least is in the 

MENA region (8.6%). ESALA and 

SSA, in contrast, are close to the OIC 

average level, having land 

degradation levels of 16.6% and 

15.6% respectively. 

At the country’s level, the status of 

land degradation can be seen in 

Figure 6.15. There are four countries 

having land degradation at an 

alarming level (land degradation of 

more than 50%), namely Tajikistan 

(97%), Bangladesh (65%), Kuwait 

(64%), and Benin (53%). Except for 

Bangladesh, these are countries with 

the majority of dry land. Further land 

degradation would result in 

desertification. 

Nature is not the only cause of land degradation. It also occurs due to a human-

induced footprint on the land. Factors such as unsuitable agricultural practices, rapid 

urbanization, weak land governance, and expansion of agricultural areas led to 

uncontrolled land-use change, which contributed to land degradation. In Tajikistan, 

for example, severe land degradation occurred due to inappropriate land 

management practices, poor irrigation, overgrazing, and deforestation. These factors 

combined have resulted in land abandonment and loss of productivity, as a result, 

intensifying the incidence and intensity of rural poverty in the country (UNDP-UNEP, 

2012). Without intervention in good land management practices, degraded land may 

worsen in the future as a result of both climate change and rapidly expanding 

economic development.  

Managing and restoring degraded land involves good governance of the dryland 

ecosystem. Currently, the concept of land degradation neutrality (LDN) needs to be 

implemented by member countries, especially those having high levels of degraded 

land. The LDN framework aims to achieve a “state whereby the amount and quality 

of land resources, necessary to support ecosystem functions and services and 

enhance food security, remains stable or increases within specified temporal and 

spatial scales and ecosystems” (UNCCD, 2015, p.4). Appropriate targets and 

measures need to be set to achieve measurable progress. Up to now, 43 OIC 

countries have defined LDN targets. It is therefore critical to implement, monitor 

progress, and make more ambitious LDN commitments in the future.  

Figure 6.14. Degraded Land by 

Regions (% of total land area), 2000-

2015 

 

Source: UNSTAT SDG Indicators 
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Figure 6.15. Degraded Land by Country (% of total land area), 2000-2015 

 

Source: SESRIC staff generated map, based on UNSTAT SDG Indicators 

Biodiversity Protection & Genetic Resources 

The loss of biodiversity would be disastrous for human beings as the richness of 

biodiversity provides humankind with ecosystem services that are needed for 

survival. Biodiversity provides food, shelter, maintains water cycles, and maintains 

ecosystem balance. Currently, human activities have contributed to the loss of 

biodiversity worldwide. Climate change is also hastening this trend. 

During the last decade, biodiversity in all world regions has shown a declining trend, 

as indicated by the Red List Index (RLI). The RLI categorizes the conservation status 

of major species groups based on the risk of extinction and measures trends in the 

proportion of species expected to remain extant in the near future without additional 

conservation action (IUCN, n.d.). Figure 6.16 shows the trend of the RLI aggregated 

for all species in the world and the OIC regions. Globally, species are moving towards 

increased extinction risk, as shown by a decrease in the RLI value from 0.8 in 2000 

down to 0.73 in 2020. In comparison, the OIC region, on average, is also showing an 

increase in extinction risk for its entire species, although at a slower pace. In 2020, 

the RLI levels of OIC were 0.89, decreasing slightly from the RLI levels of 0.91 in 

2000. The OIC's rate of species extinction is comparable to that of developed 

countries. Despite having the least risk of extinction, the decline of species should be 

addressed. 

Despite the OIC as a group shows a relatively lower risk of species extinction 

compared to other world regions, within OIC, the trends in species extinction risks are 

diverse. The fastest rate of extinction occurred in ESALA, where the RLI has declined 

from 0.88 in 2000 to 0.84 in 2020. In contrast, Europe and Central Asia (ECA) was 

the region with the lowest risk of species extinction, with RLI remaining relatively 

stable between 2000 and 2020 at 0.94 and 0.93, respectively. 
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Figure 6.16. Red List Index of All Species, 2000-2020 

  

Source: UNSTAT SDG Indicators 

Note: An RLI value of 1.0 equates to all species qualifying as Least Concern (i.e., not expected to become Extinct in the 

near future). An RLI value of 0 equates to all species having gone extinct. 

In general, OIC countries are performing relatively better compared to other world 

regions. However, the trend still shows an increasing risk of species extinction. 

Continued ecosystem degradation will result in even more biodiversity loss. As a 

result, it endangers society's future well-being due to the economic costs of disrupted 

ecosystem services, increased vulnerability to food security, disease spread, loss of 

livelihoods, and accelerated climate change.
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Part 3:  

Climate Change 

Challenges 

Climate change poses as one of the most formidable challenges of our time, requiring 

a comprehensive examination of its drivers, underlying vulnerability, and policy 

responses. This part explores the multifaceted dimensions of the climate change 

challenge in OIC member countries, encompassing the intricate interplay between 

its drivers and the inherent vulnerabilities of societies and ecosystems. Furthermore, 

it explores the critical intersection of climate change with global food security, 

unravelling the complex dynamics that threaten agricultural systems and livelihoods. 

Finally, it examines the policy measures and responses applied by OIC member 

countries, delving into the intricate web of international agreements, climate 

finance, and emerging net-zero target. By navigating these crucial aspects, this part 

aims to provide a deeper understanding of the climate challenge and inspire 

innovative approaches to forge a sustainable and resilient future in OIC member 

countries.
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7. Drivers and Underlying Vulnerability 

7.1 Greenhouse Gas Emissions Trend 

Climate change is one of the biggest challenges of the 21st century, and today’s 

actions will determine the state of the future world we are going to live in. According 

to the IPCC (2023), global warming has increased by 1.1°C above pre-industrial 

levels over the past decade. Unless adaptive and mitigative policies are reinforced, 

global warming is projected to rise to 1.5°C between 2030 and 2035, and eventually 

to reach between 2.2 and 3.5°C by 2100. This continuous warming will pose an 

unprecedented level of climate challenges, with developing nations 

disproportionately bearing the burden.  

The OIC is one of the most vulnerable regions due to its high exposure and low 

adaptive capacity. According to modelling results (IPCC, 2014a), some of the highest 

increases in temperatures are estimated to occur in arid and semi-arid regions, 

particularly in SSA, MENA, and Central Asia, where many OIC countries are located. 

The same regions will also have to bear the negative impact of climate change on 

renewable water resources, as global climate change is projected to increase the 

frequency of extreme events (such as heatwaves, drought, and floods) and climate 

variability (IPCC, 2014b). Moreover, changes in water quantity and quality due to 

climate change are expected to put further pressure on food security and access to 

clean water and sanitation and disturb the operation of water infrastructure (e.g. 

irrigation systems, hydropower, etc.), thus threatening the well-being of society. 

This sub-section reports trends in greenhouse gas (GHG) emissions in the OIC 

countries. Historical GHG emissions, as well as CO2 emissions (as the major 

contributor to GHG), are presented and analysed by presenting their major sources 

and types. Furthermore, CO2 emissions are decomposed into four factors to identify 

the main reason for the emissions trend. 

GHG Emissions 

According to IPCC (2013) anthropogenic GHG emissions are the most significant 

driver of observed climate change since the mid-20th century. Increasing GHG 

emissions in the atmosphere have warmed the climate and led to other environmental 

changes that affect human lives. 

Global GHG emissions increased 53% between 1990 and 2019, reaching a total of 

50 Gt-CO2 equivalent (CO2e) in 2019. In the same period, GHG emissions in OIC 

countries increased by 91%, while in non-OIC developing countries, they increased 

by 82%. For comparison, developed countries only increase their GHG emissions by 

1%. Figure 7.1 presented the historical GHG emissions trend in world regions 

between 1990 and 2019. It is apparent that the OIC and other developing countries 
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have contributed the most to the increase in global GHG emissions. In 2019, GHG 

emissions from OIC countries was 9.2 Gt- CO2e, accounting for 18.4% of global GHG 

emissions. In comparison, non-OIC developing countries emit 28.3 Gt- CO2e (56.8% 

of global GHG emissions).  

Figure 7.1. Historical Global GHG Emissions by Region, 1990-2019 

 

Source: WRI CAIT 

Anthropogenic GHG emissions come from various economic sectors, with energy 

consumption accounting for most of the share. As shown in Figure 7.2, in 2019, the 

energy sector was attributed to more than half of the GHG emissions in the OIC 

countries. The majority of emissions come from electricity/heat production (21.3%), 

followed by transportation (12.2%), fugitive emissions (11.5%), 

manufacturing/construction (8.7%), buildings (5.8%), and other fuel combustion 

(0.8%). In non-energy sectors, land use change and forestry contributed to 14.9% of 

total emissions, while the agricultural, industrial, and waste sectors contributed to 

13.6%, 5.9%, and 5.3% of total emissions respectively. 

On the other end, CO2 remains the largest GHG emissions, accounting for almost 

70% of total GHG emissions in OIC countries. Other GHG emissions, such as 

methane, N2O, and F-gas, have a smaller share, amounting to 25.0%, 7.3%, and 

2.6% respectively.   
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Figure 7.2. GHG in OIC by Sector and Gas, 2019 

  

Source: SESRIC staff calculations based on WRI CAIT 

CO2 Emissions  

The fact that CO2 plays a major role in overall GHG emissions (and therefore climate 

change) requires a closer look at this gas in particular. As seen in Figure 7.2, CO2 

emissions from anthropogenic sources come from mainly three sources: energy (i.e., 

fossil fuel combustion), land-use change and forestry, and industrial processes. This 

part especially discusses CO2 emissions from fossil fuel combustion, which is the 

largest source of CO2 in OIC countries. 

Based on the Emissions Database for Global Atmospheric Research (EDGAR)7, 

between 1990-2020, global CO2 emissions from fossil fuel combustion increased 

annually by 1.5%, reaching a total of 36.0 Gt-CO2. In comparison, during the same 

period, CO2 emissions grew faster in OIC countries, which have an average annual 

growth of 3.1%. This level is also higher than the non-OIC developing countries' 

annual CO2 emissions growth rate of 2.6%. 

 

                                                      
7 EDGAR is a database under European Commission, which provides independent emission estimates compared to what 

reported by European Member States or by Parties under the United Nations Framework Convention on Climate Change 

(UNFCCC), using international statistics and a consistent IPCC methodology. See https://edgar.jrc.ec.europa.eu/ for more 

details. 
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Figure 7.3 presents historical CO2 emissions in OIC countries in terms of their sectors 

from 1990 to 2020. During the period, CO2 emission grew more than double from 2.0 

Gt-CO2 to 5.03 Gt-CO2. The power sector, transportation, and other industrial 

combustion contribute to more than 70% of the total CO2 emissions in the OIC.   

Figure 7.3. Historical CO2 Emissions in OIC by Sector, 1990-2020 

  

Source: EDGAR V6.0 GHG Emissions Database 

Figure 7.4 depicts the growth in emissions from each sector in the OIC over the last 

decade. Growth of emissions from the power sector was the highest, with an increase 

of 38.4% in 2020, relative to the 2010 level. Furthermore, CO2 emissions from fossil 

fuel combustion have grown by more than 18% in transportation, other industrial 

combustion, and other sectors. The least growth in emissions is observed from the 

building sector (+2.2%).  

Looking at the level of emissions in individual OIC countries, CO2 is emitted unevenly. 

In 2020, half of the CO2 

emissions in OIC came from 

only 5 countries, namely Iran 

(0.69 Gt-CO2), Saudi Arabia 

(0.59 Gt-CO2), Indonesia (0.57 

Gt-CO2), Türkiye (0.41 Gt-

CO2), and Egypt (0.27 Gt-

CO2). Furthermore, almost half 

of OIC countries emit CO2 for 

less than 0.01 Gt-CO2. 

Country level comparison is 

more meaningful in terms of 

relative value. The relative 

comparison of CO2 emissions 
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in OIC countries can be seen in 

Figure 7.5. On average, per 

capita emissions in OIC countries 

in 2020 were 2.60 tCO2, lower 

than the global emissions per 

capita average of 4.62 tCO2. On 

the other hand, emissions per unit 

of GDP in OIC reached 0.28 kg 

CO2/PPP US$ similar to the global 

average level.   

At the country level, 13 OIC 

countries recorded higher per 

capita emissions than the global 

level. The highest per capita 

emissions happen mostly in 

MENA countries, as indicated by 

the top 5 highest emissions per 

capita, namely Qatar (35.64 

tCO2), Bahrain (20.91), Kuwait 

(20.91), United Arab Emirates 

(20.70), and Brunei (17.95) 

(Figure 7.5, Left). 

In terms of emissions per GDP, 17 

OIC countries recorded emissions 

more than the world average. The 

top five most emission-intensive 

economies in OIC countries are 

Turkmenistan (0.87 kg CO2/PPP 

US$), Libya (0.74), Oman (0.68), 

Iran (0.66), and Kazakhstan (0.56) 

(Figure 7.5, Right).  

Emissions Drivers 

The identification of emissions 

drivers can serve as a good 

starting point for developing a 

well-targeted climate action plan. 

Analysing the emission driver is 

commonly done using Kaya 

identities (Kaya, 1990). Within the 

framework, overall changes in 

emissions are decomposed into 

four underlying factors (see BOX 

7.1 for a brief description of Kaya 

identity).  

Figure 7.5. CO2 Emissions Relative to Population 

(Left) and GDP (Right) in OIC Countries, 2020 

  

Source: SESRIC staff calculation based on EDGAR V6.0 GHG Emissions Database 
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Figure 7.6. Four Factor Decomposition of CO2 Emission in OIC, 1990 – 2018 

  

Source: EDGAR V5.0 GHG Emissions Database 

Figure 7.6 presents the increase in fossil energy CO2 decomposed into four factors, 

namely population, per capita GDP, energy intensity and CO2 intensity of energy 

between 1990 and 2018. Looking at Figure 7.6, the population increased by 78.8%, 

GDP per capita was 79.7%, carbon intensity was 0.9%, and energy intensity 

decreased by 21.6%. All of these factors contributed to a 154% increase in CO2 

emissions. Figure 7.6 suggests that the improvements in the energy intensity of GDP 

that the OIC has achieved over the last decades could not keep up with the 

continuous growth of the population and the vastly growing income. The increasing 

trend of carbon intensity also suggests that the transition to a sustainable energy 

system is not yet taking place in the OIC countries. However, the decreasing trend of 

energy intensity indicates a more efficient means of energy utilization, where less 

energy is utilized in generating GDP. 

Overall, together with the growth in population and income, and the relatively stagnant 

trend of carbon intensity, CO2 emissions from fossil energy in OIC countries have 

maintained a stable upward trend. This is also a proxy for the overall increase in the 

OIC’s GHG emissions over the last two decades. 

-40%

-20%

0%

20%

40%

60%

80%

100%

120%

140%

160%

180%

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

C
h
a
n
g
e
 f

ro
m

 1
9
9
0
 l
e
v
e
l

CO2 Emission Population

GDP per Capita Energy Intensity (Energy/GDP)

Carbon Intensity (CO2 Emission/Energy)



Drivers and Underlying Vulnerability  

 
 

48 

BOX 7.1: Kaya Four-Factor Decomposition 

The Kaya identity is a special case of the more general IPAT identity which decomposes an impact 

(I, e. g., total GHG emissions) into population (P), affluence (A, e. g., income per capita) and 

technology (T, e. g., GHG emission intensity of production or consumption). The Kaya identity deals 

with a subset of GHG emissions, namely CO2 emissions from fossil fuel combustion, which is the 

dominant part of the anthropogenic GHG emissions and their changes at a global level. The Kaya 

identity for CO2 emissions can be written as: 

𝑪𝑶𝟐 𝑬𝒎𝒊𝒔𝒔𝒊𝒐𝒏 = 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 ×
𝑮𝑫𝑷

𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏
×

𝑬𝒏𝒆𝒓𝒈𝒚

𝑮𝑫𝑷
×

𝑪𝑶𝟐 𝑬𝒎𝒊𝒔𝒔𝒊𝒐𝒏

𝑬𝒏𝒆𝒓𝒈𝒚
 

In other words, CO2 emissions are expressed as a product of four underlying factors: (1) population, 

(2) per capita GDP (GDP / population), (3) energy intensity of GDP (Energy / GDP), and (4) CO2 

intensity of energy (CO2 emissions / energy). 

Source: Adapted from IPCC (2015)  

 

BOX 7.2: The Notre Dame Global Adaptation Initiative (ND-GAIN) Composite Index 

The ND-GAIN composite index outlines countries’ vulnerability to climate change together with their 

readiness to improve resilience. Within the index, vulnerability is defined as “propensity or 

predisposition of human societies to be negatively impacted by climate hazards” (Chen et al., 2015, 

p.3) through the interactions of three dimensions: the exposure to climate-related hazards; the 

sensitivity to the impacts of the hazard; and the adaptive capacity to cope with these impacts. 

 The exposure dimension of the index measures the extent to which human society and its 

supporting sectors are stressed by the future changing climate conditions. Less exposure 

means future climate would not change the water resources so significantly. 

 The sensitivity dimension of the index tells the degree to which society is affected by 

climate-related impacts on the water sector. 

 The adaptive capacity dimension tells the ability of society and its supporting sectors to 

adjust to reduce potential damage and to respond to the negative consequences of climate 

events. 

On the other end, the readiness index is meant to measures the country’s ability to leverage 

investments to adaptation actions. The three main components of the readiness index are economic 

readiness, governance readiness, and social readiness. 

 Economic readiness measures the investment climate that facilitates mobilizing capital 

from the private sector. 

 The Governance readiness tells about the stability of the institutional arrangements that 

contribute to the investment risks.  

 Finally, Social readiness evaluate the social conditions that encourage the efficient use of 

investment. 

Source: Based on Chen et al. (2015) 
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7.2 Vulnerability and Readiness 

Climate change impacts are unavoidable, and it will affect different countries in 

different ways. Therefore, there is a need to understand the level of vulnerability and 

readiness to deal with climate change. According to IPCC (2023), almost half of the 

world’s population lives in regions that are highly vulnerable to global warming and 

climate change. The global hotspots of high human vulnerability are found particularly 

in West-Central-and East Africa, South Asia, Central and South America, Small 

Island Developing States and the Arctic. 

With the so far 1.1°C warming the diverse impacts of climate change are already far 

reaching and more severe than anticipated. Almost half of the world's population is 

facing water scarcity one month per year while high temperatures are increasing the 

incidence of vector-borne diseases. On the other hand, there is a significant loss of 

agricultural productivity in middle and low latitudes, with crop productivity growth 

shrinking by a third in Africa since 1961. Since 2008, extreme floods and storms have 

also forced over 20 million people from their homes every year (IPCC, 2023). 

This sub-section examines the vulnerability and preparedness of OIC countries using 

data from the Notre Dame Global Adaptation Initiative (ND-GAIN) index. The general 

description of the index can be seen in BOX 7.2. 

Overall Status 

Vulnerability to climate 

change is defined as the 

"propensity or 

predisposition of human 

societies to be negatively 

impacted by climate 

hazards" (Chen et al., 

2015, p.3). While, the 

readiness dimension 

measures the country’s 

ability to leverage 

investments into 

adaptation actions with 

three main components: 

economic readiness, 

governance readiness, 

and social readiness. To 

quickly assess the OIC 

countries’ state of 

vulnerability and 

readiness for climate 

change, a scatter plot 

Figure 7.7. OIC Vulnerability and Readiness to 

Climate Change Impacts, 2020 

  

Source: SESRIC staff calculation based on ND-GAIN 
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matrix is presented in Figure 7.7. Four quadrants on the plot delineated by the world's 

average level of vulnerability and readiness indicate the different levels of OIC 

countries compared to the world's average level. The countries are coloured 

depending on their regions to see the regional distribution on the plot. Figure 7.7 also 

indicates the positioning of individual countries and a general overview of the OIC 

regions more clearly in terms of their vulnerability and readiness for climate change. 

The full results of the index can be seen in ANNEX B. 

On average, in 2020, OIC had vulnerability levels of 0.48 and readiness of 0.36, while 

the world's average level of vulnerability and readiness were 0.44 and 0.43 

respectively. This demonstrates that OIC countries are more vulnerable and 

underprepared for the effects of climate change than the rest of the world. 

At the individual country level, it is observed that more than half of the OIC countries 

are more vulnerable than the world average, while 70% of OIC countries have 

readiness levels below the world average. Furthermore, several points can be drawn: 

First, the most vulnerable countries are Niger, Somalia, and Guinea-Bissau, while the 

countries with the least readiness for climate change are Chad, Syria, and 

Turkmenistan. Second, the top left box (red zone), which indicates highly vulnerable 

and less ready countries, comprises countries in all regions except ECA. Third, most 

MENA countries are both in the bottom left and right box (yellow and green zone), 

suggesting countries that are less vulnerable with varying levels of readiness. Fourth, 

all of SSA countries (except Gabon) and half of ESALA countries are in the red zone. 

Fifth, all ECA countries are in yellow and green zones. Lastly, only two countries are 

in the blue zone – the top right zone, which indicates they are highly vulnerable and 

ready to adapt, namely Bahrain and Maldives. 

The countries in the red zone are the ones needing special attention since the risks 

of getting climate change impacts are the largest. Countries in the yellow zone, 

despite their low level of vulnerability, need to improve their economic, social, and 

governance readiness to be more ready to adapt to climate change. As for the blue 

zone, despite its high vulnerability, the fact that countries have enough resources to 

adapt is beneficial for reducing future risks. Finally, the green zone has the lowest 

risks of climate change impacts as they are less vulnerable and have sufficient 

capacity to adapt. 

Vulnerability & Readiness 

This part delves deeper into each aspect of vulnerability and readiness in OIC 

countries. The vulnerability to the impacts of climate change in a region depends on 

its levels of exposure, sensitivity, and adaptive capacity. Higher vulnerabilities 

indicate a greater risk of societal impact from climate change. 

Figure 7.8 (Upper) shows the overall level of vulnerability in OIC countries. It 

indicates that the vulnerability to climate change in OIC countries is quite diverse. 

Countries with high vulnerability should be aware of the deteriorating effects of 

climate change on their communities. Niger, Somalia, Guinea-Bissau, Chad, Sudan, 
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Mali, Uganda, Afghanistan, Benin, Mauritania, Sierra Leone, Yemen, Burkina Faso, 

and Gambia, for example, have the highest levels, ranging from 0.55 to 0.68. 

Unfortunately, some of the most vulnerable OIC countries are also categorised by the 

UN as the least developed countries. There is a need for these countries to improve 

their adaptive capacity to deal with climate change impacts. 

The overall degree of vulnerability is calculated by aggregating vulnerability levels 

from six life-sustaining sectors: food, water, health, ecosystem services, human 

habitat, and infrastructure. As a result, the level of vulnerability in each sector can 

also be identified. 

Figure 7.8. Vulnerability* (Upper) and Readiness** (Lower) to Climate Change in 

OIC Countries, 2020 

  

 
*Lower scores are better 

** Higher scores are better 

Source: SESRIC staff generated map based on ND-GAIN 



Drivers and Underlying Vulnerability  

 
 

52 

Table 7.1 shows the overall and sectoral level vulnerability in the world and OIC 

regions. On average, the OIC as a group is more vulnerable than the rest of the world 

in all sectors, with the health sector being the most vulnerable. Vulnerability in the 

health sector means that OIC countries are highly vulnerable to climate-related 

diseases while also lacking adequate healthcare services. It is also worth noting that 

vulnerability levels in the food and human habitat sectors are quite alarming. Growing 

population and urbanization in OIC countries necessitate increased food production 

and resilient urban environments in order to prepare society for climate change. 

Looking at the OIC regions, there is a diversity of sectoral vulnerabilities. SSA was 

the most vulnerable region in OIC while ECA and MENA regions are less vulnerable 

than the world. On a sectoral basis, the health sector is the most vulnerable in SSA 

and ESALA, while ecosystem services are the most vulnerable in ECA and MENA. It 

is critical to identify the most vulnerable sectors in order to respond in a targeted 

manner and reduce the risk of climate change impacts. 

Table 7.1. Vulnerability to Climate Change by Region and Sector (lower scores are 

better), 2020  

Region Overall 
Sectoral 

Ecosystem Food Habitat Health Infrastructure Water 

World 0.44 0.46 0.46 0.51 0.47 0.35 0.36 

OIC 0.48 0.48 0.52 0.52 0.53 0.36 0.40 

   ECA 0.39 0.45 0.39 0.44 0.36 0.33 0.34 

   ESALA 0.47 0.48 0.51 0.51 0.51 0.37 0.40 

   MENA 0.42 0.47 0.45 0.46 0.46 0.33 0.35 

   SSA  0.56 0.51 0.64 0.61 0.67 0.40 0.46 

 Source: SESRIC staff calculation based on ND-GAIN 

Figure 7.8 (Lower) shows the overall level of readiness in OIC countries. Countries 

with a low level of readiness should be aware of their inability to respond to the 

adverse impacts of climate change. Chad, Syria, Turkmenistan, Afghanistan, Yemen, 

Nigeria, Cameroon, and Sudan, for example, have the lowest level of readiness 

among OIC countries, with a score of between 0.17 and 0.26. 

Similar to the vulnerability to climate change, some of the less ready OIC countries 

are also categorised by the UN as the least developed countries. Improvement in 

terms of economic, governance, and social development in various sectors is needed 

to better adapt to the impact of climate change. 
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Table 7.2. Readiness to Climate Change by Region and Component (higher scores 

are better), 2020 

Region Overall 
Component 

Economic Governance Social 

World 0.43 0.43 0.49 0.36 

OIC 0.36 0.40 0.37 0.30 

   ECA 0.40 0.50 0.37 0.37 

   ESALA 0.37 0.37 0.44 0.30 

   MENA 0.40 0.48 0.39 0.32 

   SSA 0.30 0.30 0.33 0.26 

 Source: SESRIC staff calculation based on ND-GAIN 

Table 7.2 presents the level of readiness based on each component in the OIC and 

the world average as a comparison. OIC as a group has a lower level of readiness in 

all components. Globally, the social dimension is the least ready sector with a level 

of 0.36, while the governance and economic readiness levels are 0.49 and 0.43 

respectively. In comparison, OIC countries have an average level of economic 

readiness of 0.4, governance readiness of 0.37, and social readiness of 0.3. The fact 

that the social dimension is the least ready component means society is not adaptable 

enough to deal with climate change impact, as indicated by the lower level of social 

inequality, information and communications technology (ICT) infrastructure, 

education, and innovation. 

In terms of OIC regions, all regions have overall readiness levels lower than the world. 

It also observed that there is a variation in readiness within each component across 

regions. MENA and ECA are better at economic readiness, surpassing the global 

level. In ESALA, governance readiness is better than in other OIC regions. Finally, 

SSA has a lower level of readiness in all components compared to the OIC average.
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8. Food Security and Climate Change 

During the past decades, there has been steady progress towards improving global 

food security, though in the same period the population has increased significantly. 

However, the pandemic that started in early 2020 has posed quite a challenge and is 

threatening the food security gains of the past decades. The total number of 

undernourished people has continued to increase globally during the pandemic. 

Between 720 and 811 million people worldwide battled hunger in 2020, which 

corresponds to between 70 and 161 million more people risking hunger in 2020 than 

in 2019 (FAO et al., 2021). This makes it harder to reach the goal of ending hunger 

by 2030, since the number of people who are not getting enough food has gone up 

from 8.4% in 2019 to between 9.2% and 10.4% in 2020.   

A similar trend 

occurs in OIC 

countries. Following 

the historic low level 

Prevalence of 

Undernourishment 

(PoU) of 10.3% in 

2019, the COVID-19 

has increased the 

PoU in the OIC 

group by 0.7 

percentage points to 

11.0% in 2020. This 

corresponds to 

191.9 million people 

experiencing 

hunger, or 14.5 

million more 

undernourished 

people than the 

previous year 

(SESRIC, 2022). At 

the individual country level, food security in the majority of OIC countries has 

deteriorated where PoU levels have increased. Only seven OIC countries managed 

to decrease the PoU levels, including Albania, Cameroon, Guyana, Gabon, Togo, 

Bangladesh, and Kazakhstan. In comparison, the largest increase in PoU has been 

observed in Nigeria, Mali, Afghanistan, Somalia, Lebanon, Burkina Faso, Chad, 

Jordan, and Gambia. Other crises, such as conflict and insecurity, economic 

insecurity, and extreme weather events, have also contributed to an increase in 

hunger in these countries (FSIN, 2021). 

Figure 8.1 Climate Change and Food Security 
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The present vulnerabilities of food insecurity and malnutrition due to the crisis are 

further pressured through the compound impacts of climate change on the food 

systems. In fact, climate change is already contributing to reduced food security and 

nutrition and will continue to do so through its direct and indirect impacts on all four 

dimensions of food security: agricultural production (availability), access to food 

(sufficient income), utilization (nutrition, quality), and stability (Figure 8.1). This 

section will discuss the impacts of climate change on four dimensions of food security 

along with the adaptation measures to increase resilience to the impacts of climate 

change. 

8.1 Food Availability and Access 

Climate change impacts to food availability relates to the supply side of food, from 

the farmers level all the way to food processing, supply and distribution of foods. 

Agriculture, as the primary sector of food production, is highly vulnerable to the 

adverse impacts of global climate change since higher temperatures, lower 

precipitation levels, CO2 concentration, and extreme climatic events (such as drought 

or floods), can lead to reduced crop yields or even crop failures. 

Without any interventions to the current trend of greenhouse gas emissions, average 

global temperature is expected to increase more than 2oC above pre-industrial levels 

by the end of this century. All world regions will also have to bear the negative impact 

of climate change on renewable water resources, as global climate change will very 

likely change rainfall patters and increase frequency and intensity of heatwaves, 

heavy precipitation, and agricultural and ecological drought  (IPCC, 2021). Heat and 

drought worsen land degradation in some areas and cause a decrease in crop and 

animal productivity and soil fertility (IPCC, 2019). It is estimated that climate change 

will decrease agriculture productivity to between 2% - 15% by 2050 (Delincé et al., 

2015). 

Climate change has been observed to have impacts on food availability in OIC 

countries. In Pakistan, climate warming is seen to be the reason of the change in 

crops growing pattern. During 1980-2014, the spring maize growing season has 

moved forward by an average of 4.6 days per decade, while the sowing of autumn 

maize has been pushed back by an average of 3.0 days per decade (Abbas et al., 

2017). There is growing evidence that climate change is reducing crop yields in Africa, 

including for staple foods like maize, wheat, sorghum, and fruit crops like mangoes, 

which is contributing to already severe food insecurity throughout the continent 

(Ketiem et al., 2017). The livelihoods of arable crop farmers in Nigeria were negatively 

affected by changes in rainfall pattern and increasing heatwaves. (Onyeneke et al., 

2018). There is a growing problem with malnutrition in Sahel region. This is in part 

due to the effects of climate change, as harsh climatic conditions that result in 

extreme drought have a negative effect on agriculture (Chabejong, 2016). 
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BOX 8.1: Desert Locust Outbreak 

Desert locust swarms infested Eastern Africa at the end of 2019 and caused extensive damage to 

crops and pastures, endangering food security and livelihoods. According to the FAO, over 200,000 

hectares of cropland and pastureland were destroyed, making it extremely difficult for 2 million 

people in the region to obtain food. 

Although desert locusts have existed in this region for centuries, this recent outbreak can be 

attributed to a unique characteristic of the positive Indian Ocean Dipole event (IOD), which was 

partially caused by long-term sea surface temperature trends. The western Indian Ocean's warming 

has increased the frequency and intensity of severe weather, including tropical cyclones. Extreme 

positive IODs are anticipated to occur twice as frequently under a 1.5 °C warmer climate, which 

could also increase the frequency of pest outbreaks. 

Climate change increases the need for robust adaptation measures, such as transnational early 

warning systems, biological control mechanisms, crop diversification, and additional technological 

advancements in the fields of sound and light stimulants, remote sensing, and modelling for tracking 

and predicting movement. 

Source: Adapted from IPCC (2019) 

Climate change may also have negative impacts on access to food. Access to food 

relates to income and ability of individuals to acquire sufficient food and nutrition. 

During the COVID-19 crisis, access to food is the main source of food insecurity in 

many OIC countries, notably due to loss of jobs and income in the midst of the 

outbreak of the disease. In the case of climate change, people working in agriculture 

sector as well as most vulnerable part of the society is highly at risk of not able to 

access sufficient food. Increase number of extreme events may lead to increase food 

price hindering access to nutritious food as well as lower the food consumption. In 

the farmers’ level, increased drought and flood events, as well as an increase in pests 

and disease due to rising temperatures, result in a loss of agricultural income due to 

lower crop yields and higher input costs. (IPCC, 2019).  

Furthermore, increased extreme events may disrupt agricultural trade and 

transportation infrastructure. Climate change has caused increasingly unprecedented 

extreme weather conditions and natural hazards during the past decades. According 

to the latest data from the Centre for Research on the Epidemiology of Disasters 

(CRED), the number of natural disasters globally increased from 3,374 in 1992–2001 

to 3,802 in 2012–2021, with a peak of 4,300 in 2002–2011. A similar trend is 

happening in OIC countries. The number of natural disasters has increased from 820 

in 1992–2001 (24% of the global total) to 911 in 2012–2021 (26% of the world total), 

peaking at 1,114 occurrences of disasters in 2002–2011 (24% of the world total). The 

rising number of natural disasters in OIC countries was driven by climate-related 

disasters such as floods, earthquakes, storms, wet mass earth movements, and 

droughts, suggesting a clear link to climate change. These disasters have caused 

major economic and human losses. Between 1992 and 2021, around 600 million 

people in OIC countries were impacted, with more than half a million mortalities and 

over $200 billion in economic damage. 
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In the longer run, it is estimated that food security will continue to be a problem of 

access rather than availability. While future extreme weather events and emerging 

diseases are projected to threaten food production and supply, the overall risks to 

food systems are more likely to be caused by demand side effects (FAO, 2021b). Job 

losses and reduced earnings connected with the global economic recession are likely 

to result in more fundamental changes in food consumption, shifting away from 

higher-value foods, such as animal-sourced products, towards more affordable 

staples (FAO, 2021a). 

8.2 Food Stability and Utilization 

Production and import trends are also significantly affected by shocks such as uneven 

economic recovery, economic recession, natural disasters, pandemics, conflicts, etc. 

– especially in low- and middle-income economies. A core element of food security – 

‘food stability’ – is directly related to shock factors that can affect both, national and 

household, food security. Food stability is ensured when “a population, household or 

individual have access to adequate food at all times, i.e. they should not risk losing 

access to food as a consequence of sudden shocks (e.g. an economic or climatic 

crisis) or cyclical events (e.g. seasonal food insecurity)” (FAO, 2006). Events affecting 

food stability also have an impact on both the availability and access to food, which 

makes them particularly important for policy makers. 

Increased frequency and severity of extreme events (e.g., droughts and heatwaves) 

lead to greater instability of supply through production losses and disruption to food 

transport. Furthermore, water, as one of the primary inputs in food production is at 

risk of increasing its variability. The variability makes water availability less 

predictable, thereby constraining the effectiveness of water planning and 

management.  

Variability of water supply in some areas in OIC is already high and the future supply 

of water is predicted to be more erratic and uncertain due to increasing water supply 

variability. Figure 8.2 shows that some areas in SSA, MENA, and ESALA are 

expected to have an increase in seasonal variability of at least 1.1 times relative to 

the baseline level. The areas that have high supply variability coincide with the ones 

that already have high water stress, implying that climate change will put more stress 

on these areas. Climate-related disturbance on water systems is already being felt in 

various OIC regions. For instance, degradation of quality and quantity of water 

resources is recorded in OIC countries in North Africa (Hamed et al., 2018), while an 

important basin in SSA such as Lake Chad is already experiencing significant 

decrease in its surface area (Mahmood et al., 2019). A further change in climate, as 

a result, will potentially deteriorate the water resources in OIC even further, which will 

potentially result a disturbance on steady supply of food in the region. 
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Figure 8.2. Projected Change in Seasonal Water Supply Variability by 2040  

   

Source: SESRIC (2021) 

The food utilization indices, the fourth core factor contributing to food security, 

determine the quality of food being consumed and its impact on individuals’ nutritional 

status. In theory, ‘food utilization’ looks at how adequate access to water, sanitation, 

healthcare, feeding practices, food preparation, diet diversity, and household 

distribution of food is optimally utilized to generate energy and nutrients required by 

individuals to lead a healthy life (FAO, 2008). For instance, a lack of purchasing power 

leads households to change their eating habits, resorting to cheaper, unhealthier 

foods. When combined with the quality and distribution of food supply, this can have 

impacts on meeting the average dietary energy supply of populations.  

To some extent, climate change will have an impact on food utilisation through 

changes in food safety and quality. A change in temperature, increase intensity of 

extreme events, and other climate-related disturbance may influence food safety 

through changing the population dynamics of contaminating organisms (IPCC, 2021). 

For instance, the prevalence of pathogens (such as mycotoxins), the occurrence of 

harmful algal blooms, and the bioaccumulation of contaminants will all increase as 

temperatures and CO2 levels rise, posing a threat to human health through pollutant 

contamination of food (IPCC, 2019). Increased CO2 concentrations in the atmosphere 

would also diminish the nutritional value of grains, some fruits, and vegetables. 

Moreover, the rising frequency and severity of extreme events drives up the price of 

healthy produce compared to alternatives that are lower in nutrients. 
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8.3 Improving Agri-Food System Resilience 

Climate change is a global problem needing local actions in various economic sectors 

as a solution. When all the above-mentioned adverse impacts of climate change are 

taken into account, it is apparent that the agricultural capacities of OIC countries will 

have to be reinforced. Efforts to mitigate and adapt to climate change will not only 

contribute to reducing stress to the environment but will also provide various socio-

economic benefits and increase food security. According to (McKinsey & Company, 

2020) reducing GHG emissions through improved farming practises has the potential 

to reduce total emissions by up to 4.6 GtCO2e by 2050—about 20% of total emissions 

from agriculture, forestry, and land-use change. Furthermore, those efforts would 

increase food production and resiliency towards the future changing climate. It may 

also have co-benefits (improved efficiency, reduced cost, environmental co-benefits) 

which could give positive spill over effects to other sectors in the economy. 

To cope with climate change challenge, the solution, as suggested by (FAO, 2017), 

is through the realization of the sustainability of food production by adopting a 

“climate-smart” agricultural practices. Climate-smart agriculture has the main aim to 

increase agricultural productivity while at the same time reducing GHG emissions and 

increasing the capacity and resiliency to climate shocks (FAO, 2016a). Several 

practical measures are available such as cropland management, grazing land 

management, and livestock management (Table 8.1). 

Table 8.1. Various Sustainable Agriculture Practices 

Categories Practices 

Cropland Management 

Croplands — plant 
management 

- High input carbon practices, e.g., improved crop varieties, crop 
rotation, use of cover crops, perennial cropping systems, and 
agricultural biotechnology. 

- Improved N use efficiency. 

Croplands — nutrient 
management 

- Fertilizer input to increase yields and residue inputs (especially 
important in low-yielding agriculture). 

- Changing N fertilizer application rate, fertilizer type, timing, precision 
application, inhibitors. 

Croplands — tillage / 
residues management 

- Reduced tillage intensity; residue retention.  

Croplands — water 
management 

- Improved water availability in cropland including water harvesting and 
application. 

- Decomposition of plant residues. 

- Drainage management to reduce emissions, reduce N runoff leaching. 

Croplands — rice 
management 

- Straw retention.  

- Water management, mid-season paddy drainage. 

- Water management, N fertilizer application rate, fertilizer type, timing, 
and precision application. 

Rewet peatlands 
drained for agriculture 

- Ongoing CO2 emissions from reduced drainage (but CH4 emissions 
may increase). 

Croplands — set-aside 
and land-use change 

- Replanting to native grasses and trees. Increase C sequestration.  

- N inputs decreased resulting in reduced N2O. 

Biochar application - Soil amendment to increase biomass productivity, and sequester C 

- Reduced N inputs will reduce emissions.  
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Grazing Land Management 

Grazing lands — plant 
management 

- Improved grass varieties/sward composition, e.g., deep rooting 
grasses, increased productivity, and nutrient management. Appropriate 
stocking densities, carrying capacity, fodder banks, and improved 
grazing management. 

Grazing lands — animal 
management 

- Appropriate stocking densities, carrying capacity management, fodder 
banks and improved grazing management, fodder production, and 
fodder diversification. 

- Stocking density, animal waste management. 

Grazing land — fire 
management 

- Improved use of fire for sustainable grassland management. Fire 
prevention and improved prescribed burning. 

Revegetation - The establishment of vegetation that does not meet the definitions of 
afforestation and reforestation (e.g., Atriplex spp.). 

- Increased grazing by ruminants may increase net emissions. 

- Reduced N inputs will reduce emissions. 

Organic soils — 
restoration 

- Soil carbon restoration on peatlands; and avoided net soil carbon 
emissions using improved land management. 

- May increase. 

Degraded soils — 
restoration 

- Reclamation (afforestation, soil fertility management, water 
conservation soil nutrients enhancement, improved fallow). 

Bio solid applications - Use of animal manures and other bio solids for improved management 
of nitrogen; integrated livestock agriculture techniques. 

Livestock 

Livestock — feeding - Improved feed and dietary additives to reduce emissions from enteric 
fermentation; including improved forage, dietary additives (bioactive 
compounds, fats), ionophores/antibiotics, propionate enhancers, 
archaea inhibitors, nitrate and sulphate supplements. 

Livestock — breeding 
and other long-term 
management 

- Improved breeds with higher productivity (so lower emissions per unit 
of product) or with reduced emissions from enteric fermentation; 
microbial technology such as archaeal vaccines, methanotrophs, 
acetogens, defaunation of the rumen, bacteriophages and probiotics; 
improved fertility. 

Manure management - Manipulate bedding and storage conditions, anaerobic  

- Manipulate livestock diets to reduce N excreta, soil-applied and animal 
fed nitrification inhibitors, urease inhibitors, fertilizer type, rate and 
timing, manipulate manure application practices, grazing management. 

Source: Smith P. et al. (2014) 

While the practices mentioned in Table 8.1 mostly show the options for reducing GHG 

emissions (i.e. climate change mitigation), those efforts are also relevant as climate 

change adaptation. Both mitigation and adaptation efforts in the agriculture sector 

might occur simultaneously with different spatial and temporal characteristics. For 

example, in the case of nutrient management, it can also be seen as adaptation 

efforts as it improves the resiliency of the farmers to adapt to the future changing 

climate. It is also important to integrate weather information generation and 

dissemination with agricultural market development to equip farmers’ preparedness 

on their farming practices from the coming weather shocks (Maggio & Sitko, 2019). 

Several OIC member countries indeed have implemented commendable practices in 

various aspects of sustainable agriculture. For instance, Conservation Agriculture has 

been successfully adopted in Azerbaijan, Kazakhstan, and Uzbekistan, promoting 

soil conservation and enhancing agricultural productivity (FAO 2016b). Agroforestry 

practices have found success in Indonesia and Malaysia, combining tree cultivation 

with agricultural activities to promote biodiversity and ecosystem resilience (FAO, 
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2021c). Climate-resilient crop varieties are being developed and utilized in various 

member countries, particularly in Sub-Saharan Africa, aiding in adaptation to 

changing climate conditions (Acevedo et al., 2020). Furthermore, notable specific 

initiatives such as the "Green Morocco Plan" in Morocco and the "System of Rice 

Intensification" (SRI) in Indonesia have displayed innovative approaches towards 

sustainable agricultural development. In Bangladesh the innovative "Floating 

Gardens" initiative is implemented, aiming to enhance agricultural resilience in the 

face of climate change. These examples highlight the commitment and progress 

made by various OIC member countries in implementing sustainable agriculture 

practices and addressing environmental challenges. 

Furthermore, these initiatives not only demonstrate successful practices within 

specific OIC member countries but also present valuable opportunities for knowledge 

and experience sharing among member countries. Through this collaborative effort, 

member countries can capitalize on each other's strengths and collectively work 

towards achieving sustainable development goals in the fields of agriculture and 

waste management. 
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9. Policy Measures and Responses 

Climate change is a global problem requiring action at a local level. Despite the 

unequal gap between countries in terms of their GHG emissions, a transition to a less 

carbon-based economy is deemed required not only to prevent the adverse effects 

of climate change, but also to ensure the well-being of society. 

In an effort to reduce GHG emissions and address climate change issues, the world 

community is gathering together and trying to come up with a global consensus. 

Under the United Nations Framework Convention on Climate Change (UNFCCC), in 

2015, the Paris Agreement on climate change was adopted by more than 160 

countries with the prime objective of limiting the global temperature increase to well 

below 2°C above the pre-industrial level by the end of the century. 

This section discusses policy measures and responses in OIC countries to respond 

to the challenges of climate change. First, the OIC countries' progress and 

commitments in terms of compliance with the Paris Agreement are discussed. 

Second, intergovernmental cooperation in OIC countries is analyzed in terms of 

climate finance. Finally, the forward-looking policy to achieve net zero by 2050 is laid 

out and presented as a future climate-policy reference for OIC countries. 

9.1. Progress towards Paris Agreement Targets 

There is a widespread awareness in the OIC countries about climate change and its 

negative consequences and they actively participate in the climate related summits, 

treaties, events, and projects. All 57 OIC member countries have ratified the 

UNFCCC convention, although three countries (Iran, Libya, and Yemen) have not 

ratified the "Paris Agreement".  

Table 9.1. Paris Agreement Status and NDC Submissions  

Status Yes No 

Paris Agreement Ratification Rest of OIC (3) Iran, Libya, Yemen 

INDC and/or First NDC Rest of OIC (1) Libya 

Updated NDC and/or Second NDC (40) Albania, Bahrain, Bangladesh, 
Benin, Burkina Faso, Cameroon, 
Chad, Comoros, Gambia, Guinea, 
Guinea Bissau, Indonesia, Côte 
d'Ivoire, Jordan, Kuwait, Kyrgyzstan, 
Lebanon, Malaysia, Maldives, Mali, 
Mauritania, Morocco, Mozambique, 
Niger, Nigeria, Oman, Pakistan, 
Palestine, Qatar, Saudi Arabia, 
Sierra Leone, Somalia, Sudan, 
Suriname, Tajikistan, Togo, Tunisia, 
Uganda, UAE, Uzbekistan 

Rest of OIC 

Source: WRI CAIT NDC Tracker. As of June 2022. 

Under the umbrella of the Paris Agreement, parties to the agreement are required to 

submit their plans to address climate change in a document known as the Intended 

Nationally Determined Contribution (INDC). Accordingly, the INDC is converted to a 

Nationally Determined Contribution (NDC) when a country decides to formally join 
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the agreement by submitting an instrument of ratification, acceptance, approval or 

accession. Parties to the agreement will also have an opportunity to enhance their 

climate commitment through an update to their NDCs by 2020 and will continue to do 

so every five years. 

All OIC countries, except Libya, have submitted their INDC, some of which were 

converted to NDC after formally joining the agreement. However, two OIC countries 

(Iran and Yemen) have opted out of the Paris Agreement because they have yet to 

ratify it. Among OIC countries in the Paris Agreement, 40 OIC countries either have 

updated the first NDC or submitted their second NDC (Table 9.1). 

Figure 9.1. OIC Countries Paris Agreement Target 

 
Note: Based on 35 OIC countries, which clearly mentioned quantified BAU GHG emissions and reduction target 

in 2030.  

Source: Historical emissions based on WRI-CAIT. BAU and target are based on UNEP Pledge Pipeline.  

Countries submitted their emission reduction targets as part of the NDC, 

demonstrating their commitment to reduce GHG emissions and adapt to the impacts 

of climate change. Based on latest available NDCs of 35 OIC countries8  that have 

clearly defined their quantified GHG emissions and reduction targets for 2030, OIC 

countries must reduce 38% of their GHG emissions relative to the Business as Usual 

(BAU) emission trajectory. As a result, GHG emissions should be decreased by 23% 

compared to 2019 level (Figure 9.1). 

Even though the current NDC's target of reducing emissions is important effort for 

stopping climate change, countries' overall targets are still not ambitious enough. 

According to the Emissions Gap Report 2021 (UNEP, 2021), current national climate 

pledges combined with other mitigation measures are projected to lead to a global 

temperature rise of 2.7 °C by the end of the century, which is significantly higher than 

the Paris Agreement target of 1.5 °C. To keep warming in check, in the next decade, 

annual greenhouse gas emissions must be reduced by nearly half, and thus, more 

ambitious policies and measures are required.  

                                                      
8 Countries included are Afghanistan, Albania, Bangladesh, Benin, Brunei, Burkina Faso, Chad, Comoros, Côte d'Ivoire, 

Djibouti, Gambia, Guinea-Bissau, Indonesia, Iraq, Jordan, Kyrgyzstan, Lebanon, Mali, Mauritania, Morocco, Niger, Nigeria, 

Oman, Qatar, Saudi Arabia, Senegal, Sierra Leone, Somalia, Tajikistan, Togo, Tunisia, Türkiye, Uganda, United Arab Emirates, 

and Yemen. These countries combined covers 58% of OIC GHG emissions in 2019. 
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BOX 9.1: OIC Countries Hosted UNFCCC COP 

The United Nations Framework Convention on Climate Change (UNFCCC) Conference of Parties 

(COP) is an annual meeting of countries that have ratified the UNFCCC, a treaty that aims to address 

climate change. The conference is held in different countries each year, and in recent years, several 

OIC countries have hosted the conference. The hosting of the conference is an important opportunity 

for countries to highlight their commitment to addressing climate change, as well as to help shape 

global policies and actions on climate change. The OIC countries that have hosted the UNFCCC COP 

conference include: 

 Morocco (COP7, 2001 and COP22, 2016): Morocco was the first OIC country to host the 

UNFCCC COP conference. The COP7 in 2001 completed a package of decisions known as the 

Marrakech Accords, which set the stage for countries to ratify the Kyoto Protocol (a legally 

binding treaty to reduce greenhouse emissions). The COP22 in 2016 focused on the 

implementation of the Paris Agreement. 

 Indonesia (COP13, 2007): Indonesia hosted the UNFCCC COP conference in Bali. The 

conference focused on the Bali Roadmap, which laid the groundwork for the negotiation of the 

Paris Agreement. 

 Qatar (COP18, 2012): Qatar hosted the UNFCCC COP conference in Doha. The conference 

focused on issues related to finance, technology transfer, and the Green Climate Fund. 

 Egypt (COP27, 2022): Egypt hosted the UNFCCC COP conference in Sharm El-Sheikh. The 

conference led to an agreement on Loss and damage, under which funding for vulnerable 

countries hit hard by floods, droughts and other climate disasters is set to be provided. 

Furthermore, the UNFCCC COP28, 2023 is scheduled to take place in Dubai, United Arab Emirates. 

COP28 is of particular significance as it marks the conclusion of the first Global Stocktake, a 

comprehensive assessment of the progress made in achieving the goals of the Paris Agreement.  

Source: https://unfccc.int/process/bodies/supreme-bodies/conference-of-the-parties-cop  

9.2. Financing Climate Actions 

Climate finance is one of the core issues in the UNFCCC negotiations. “Climate 

Finance” refers to funds – either from public or private sources – which are utilized 

for climate change mitigation and adaptation projects. Under the UNFCCC, since 

2009, developed countries have committed to providing US$100 billion a year in 

climate finance to developing countries by 2020. According to the OECD (2020b), 

climate-related finance has reached close to US$80 billion in 2018.  

Latest statistics from OECD (2020b) reveals that OIC received climate funds totalling 

US$22 billion9  in 2018 and US$25.7 billion in 2019, which corresponds to a two-year 

average of US$23.9 billion/year. Bangladesh was the largest recipient on average, 

receiving US$3.6 billion/year during the 2018-2019 period. It was followed, in order, 

by Indonesia (US$2.3 billion/year), Türkiye (US$2.2 billion/year), Uzbekistan (US$1.6 

billion/year), and Morocco (US$1.6 billion/year) (Figure 9.2, Left). 

                                                      
9 Unless otherwise stated, all dollar amounts in this sub-section refer to the constant 2019 USD. 

https://unfccc.int/process/bodies/supreme-bodies/conference-of-the-parties-cop
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Figure 9.2. Top 10 Largest Climate Finance Recipients (Left) and Donors for OIC Countries 

(Right), Billion US$, Yearly Average 2018-2019  

  

Note: WB=World Bank; EBRD= European Bank for Reconstruction and Development; EIB= European Investment Bank; 

AsDB=Asian Development Bank; AfDB=African Development Bank; GCF=Green Climate Fund 

Source: SESRIC staff calculation based on OECD (2021) 

Climate finance includes financial support provided through bilateral (country to 

country), multilateral (via international institutions), regional and other channels. The 

largest climate finance donor to OIC countries was the World Bank, providing on 

average US$6.3 billion/year over the 2018-2019 period. It was followed by Japan 

(US$3.1 billion/year), Germany (US$2.3 billion/year), EBRD (US$2.2 billion/year), 

and EU Institutions (excl. EIB) (US$1.6 billion/year) (Figure 9.2, Right).  

The figure shows that multilateral development banks (MDBs) play an important role 

in overall climate finance in OIC countries. Indeed, according to a recent report by 

the Group of Multilateral Development Banks (2021), in 2020, the MDBs committed 

a total of (current) US$66 billion in climate finance in all economies, where almost 

60% of which was intended for low-income and middle-income economies. The same 

report revealed that climate finance received by OIC countries increased by 1.5 times 

from US$8.5 billion in 2015 to US$13.0 billion in 2020. 

Within the OIC systems, Islamic Development Bank (IsDB) also provides importance 

on Climate financing. During 2013-17, a total of US$4.72 billion was allocated to 

climate financing across 88 projects in four sectors, constituting 19% of the overall 

IsDB approvals. Notably, the energy sector received the largest share of climate 

financing at US$1.71 billion, followed by water, sanitation, and urban services at 

US$1.3 billion, transportation at US$908.83 million, and agriculture at US$810.33 

million. Among the climate financing, 48% was directed towards climate mitigation, 

40% towards climate adaptation, and 12% towards projects that aimed for both 

adaptation and mitigation benefits. In terms of project distribution, 38 projects with 

climate benefits were funded in member countries in Africa and Latin America, 

accounting for 43% of the total projects receiving climate finance, while 36 projects 

were financed in MENA and Europe (IsDB, 2020).  
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In terms of the type of project, according to OECD (2021), around US$16 billion/year 

went to mitigation-related projects, compared to US$10 billion/year for adaptation-

related projects. The energy sector received the most climate financing, an average 

of US$6.9 billion per year. Energy and other sectors such as 'Transport & Storage,' 

'Water Supply & Sanitation,' 'Agriculture, Forestry, Fishing', and 'Disaster Risk 

Reduction' account for more than 70% of OIC receiving sectors. 

Urgent actions to address climate challenges necessitate not only significant financial 

resources, but also money spent wisely. If properly managed, climate finance can be 

a bridge between socio-economic development and environmental needs. There is 

still a gap between countries receiving climate funds in the OIC. Therefore, OIC 

countries need to take steps that further enable the environment for climate finance 

and climate projects to come. 

Table 9.2. The Component of Climate Finance Readiness 

 Financial Planning 
Accessing 

Finance 
Delivering Finance 

Monitor, Report 

& Verify 

Levels of 

National 

Capacities 

 Assess needs and 
priorities 

 Programming 
finance 

 Project, 
program, sector-
wide 
implementation 

 Monitor, 
report, and 
verify flows 

 Identify sources of 
financing 

 Direct access 
to finance 

 Local supply of 
expertise and 
skills 

 Performance-
based 
payments 

  
 Blend and 

combine 
finance 

 Coordination 
systems 

 

  
 Catalyse 

private finance 
  

Policy Level 

Formulation of green, 
low-emission and 
climate resilient 
development strategies 
and implementation 
plan, including costing 

Sectoral policy 
incentives and 
regulations to 
catalyse private 
investments 

    

Institutional 

Level 

Effective national multi-
stakeholder coordination 
mechanisms 

Implementing 
entities with 
fiduciary systems 
and safeguards; 
national banking 
institutions 

Implementing 
&executing entities 
with fiduciary 
systems and 
safeguards; project-
level multi-
stakeholder 
mechanisms; 
climate-aware 
public financial 
management 
systems 

Centralised unit to 
compile and 
quality control 
reporting; 
communications 
unit 

Individual 

Level 

Baseline assessments; 
Investment and 
Financial Flows (I&FF) 
Assessments; 
expenditure reviews; 
cost-benefit analysis 

Financial 
management 
(combining/blendin
g) skills; project 
development skills; 
expertise in private 
sector pricing 
incentives 

Specialist 
technology skills; 
Project 
management skills 

Expenditure 
review 
methodology; 
GHG inventory 
skills; 
Independent 
verification skills 

Source: Adapted from Vandeweerd et al. (2012) 
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Several enabling environments can be implemented in order to effectively benefit 

from climate finance (Zou & Ockenden, 2016). First, climate change should be at the 

forefront of the development agenda, integrating it into development planning and 

policies. Second, recipient countries should create a well-coordinated and clear 

system for tracking and monitoring of climate finance. Third, countries should 

increase their capacity to access and deliver climate finance. Improving climate 

finance readiness can be accomplished by considering its components, as shown in 

Table 9.2. Finally, the engagement of civil society, local government, and the private 

sector is needed to effectively implement climate projects. 

9.3. Climate Policies and Net-Zero Target 

A more ambitious effort to reduce GHG emissions is still needed to deal with climate 

change. These ambitious commitments will take the shape of a new NDC, Long-Term 

Strategies (LTS), setting out a pathway to net zero emissions; climate finance 

commitments to support the most vulnerable; and ambitious adaptation plans and 

underlying policies. These commitments will also help to build towards a green and 

resilient recovery from COVID-19. Current analysis by UNEP (2021) show that if 

countries comply with current pledges and targets in their NDCs, the global 

temperature could still rise by 2.7°C by the end of the century, thereby will miss the 

target agreed in Paris.  

To limit global warming to 1.5°C (as called for in the Paris Agreement), emissions 

must be reduced by 45% by 2030 and reach ne-zero by 2050. Governments 

throughout the world are becoming increasingly aware of the necessity to incorporate 

net-zero ambitions into their climate policies. 

Table 9.3 shows the OIC countries' current climate policies as well as their long-term 

strategy or net-zero commitment. Climate laws and policies must be in place in order 

to mainstream climate change on the development agenda. There are 38 OIC 

countries currently having specific climate framework laws or policies. Furthermore, 

most of OIC countries already have in place sectoral laws or policies addressing 

climate change. The majority of sectoral policies are aimed at the energy and 

environmental sectors in general. 

The Net-zero target of 2050 is being campaigned as a proper pathway to meet the 

Paris Agreement target. A significant commitment has been made by 35 OIC member 

countries to achieve a net-zero target in various stages within the period of 2050 to 

2070. Out of this, three countries have stronger commitments reflected by formalizing 

net-zero target in their national policies, such as Tunisia, Maldives and Türkiye. 

Türkiye for instance, has prepared a roadmap for achieving net-zero target in 2053. 

On the other hand, five countries already declared that they have already reached 

net-zero targets, such as Benin, Comoros, Gabon, Guyana, and Suriname. This 

pledge reflects the recognition and urgency to address climate change and reduce 

GHG emissions. However, the majority of countries with a net-zero target are still in 
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the preliminary stages of internal discussions. There is an urgent need to formalize 

the net-zero target into policy documents in order to effectively implement climate 

policies. 

Table 9.3. Climate Policies in OIC Countries 

Country 
Climate 

Framework 

Sectoral 

Laws or 

Policies 

Net-Zero 

Target 
 Country 

Climate 

Framework 

Sectoral 

Laws or 

Policies 

Net-Zero 

Target 

Afghanistan NA Y D 
 

Malaysia Y Y D 

Albania Y Y NA 
 

Maldives Y Y P 

Algeria Y Y NA 
 

Mali Y Y D 

Azerbaijan NA Y NA 
 

Mauritania NA Y D 

Bahrain NA Y D 
 

Morocco Y Y NA 

Bangladesh Y Y D 
 

Mozambique Y Y D 

Benin Y NA A 
 

Niger Y Y D 

Brunei Y Y NA 
 

Nigeria Y Y D 

Burkina Faso Y Y D 
 

Oman Y Y D 

Cameroon Y Y NA 
 

Pakistan Y Y D 

Chad Y Y D 
 

Palestine Y Y NA 

Comoros Y NA A 
 

Qatar NA Y NA 

Cote d'Ivoire Y Y NA 
 

Saudi Arabia Y Y D 

Djibouti NA Y NA 
 

Senegal NA Y D 

Egypt Y Y NA 
 

Sierra Leone Y Y D 

Gabon Y Y A 
 

Somalia Y Y D 

Gambia Y Y D 
 

Sudan NA Y NA 

Guinea Y Y D 
 

Suriname Y Y A 

Guinea-

Bissau 

NA Y D 
 

Syria NA Y NA 

Guyana Y Y A 
 

Tajikistan Y Y NA 

Indonesia Y Y D 
 

Togo NA Y D 

Iran Y Y NA 
 

Tunisia NA Y P 

Iraq NA Y NA 
 

Türkiye Y Y P 

Jordan Y Y NA 
 

Turkmenistan Y NA NA 

Kazakhstan NA Y D 
 

UAE Y Y D 

Kuwait NA Y NA 
 

Uganda Y Y NA 

Kyrgyzstan Y Y D 
 

Uzbekistan NA Y NA 

Lebanon NA Y D 
 

Yemen NA Y D 

Libya NA Y NA 
     

Note: Data as per May 2023. Climate Framework includes policy documents such as action plan, strategy, framework 

related specific to address climate change. Sectoral Laws or Policies include climate policy documents targeting only 

specific sector(s) in the economy.  

Key: Y=Yes/Available, D=Proposed/in discussion or declaration/pledge, P=in policy document, A=Achieved (self-declared), 

NA=Not available. 

Source: Climate and sectoral policy based on Grantham Research Institute. https://climate-

laws.org/legislation_and_policies. Net-zero target based on Net-Zero Tracker. https://zerotracker.net/.  

The Need for Energy Transition and Decarbonisation 

The world is currently undergoing a surge in transition to renewable energy. In 

addition to the energy security concerns arising from the depletion of non-renewable 

energy sources, this process is mainly driven by concerns over climate change that 

https://climate-laws.org/legislation_and_policies
https://climate-laws.org/legislation_and_policies
https://zerotracker.net/
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is directly or indirectly attributed to human activities leading to a rise in carbon and 

greenhouse gas (GHG) emissions and global warming.  

The International Energy 

Agency (IEA, 2021) reports 

that the number of countries 

that have pledged to reach 

net‐zero emissions by mid‐

century or soon after 

continues to grow, and 

achieving this target requires 

a total transformation of the 

energy systems –how energy 

is produced, transported, and 

used. Revealing a 

comprehensive road map “to 

guide the global journey to net 

zero by 2050”, the IEA sets 

out more than 400 milestones 

for technologies, 

infrastructure, investment, 

and policy that include an 

immediate end to investments 

in new fossil fuel supply 

projects. Thus, since fossil 

fuels are the largest source of carbon emissions, the energy transition process 

revolves around ceasing new investments in fossil fuels and gradually abandoning 

their use for more economically and environmentally suitable solutions. As of 2020, 

fossil fuels (oil, natural gas, and coal) account for about 80% of the total energy supply 

globally, and according to the IEA’s Net‐Zero Emissions by 2050 scenario, this share 

should drop to around 20% by 2050 in favour of renewable sources (Figure 9.3), 

particularly solar and wind. 

In addition to the transition to renewables in the energy sector, electrification emerges 

as a critical complement of the energy transition process. As the electricity sector 

becomes cleaner with the shift towards using renewable sources in electricity 

generation, electrification will be a crucial tool for reducing emissions. The currently 

flourishing electric-vehicle market and the plans to end sales of new internal 

combustion engine cars in the near future are a vibrant indication of the electrification 

trend in the transportation sector. Increasing electrification of end-uses in the industry 

and buildings (e.g. space and water heating, cooking, machinery & appliances) will 

also contribute to the decarbonisation process. 

Although countries are increasingly discussing climate change and the need to 

reduce carbon, substantial transitions are difficult to implement. On one hand, the 

Figure 9.3. Total Energy Supply by Source: 

Projections for Net-Zero Emissions by 2050 

 

Source: International Energy Agency (2021), Net Zero by 2050, IEA, Paris: Net 

Zero by 2050 Scenario - Data product - IEA. 
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energy transition and decarbonisation process requires strong support from 

governments and businesses, with a change of mindset towards a green economy. 

Technological innovations for improvement in energy efficiency to reduce energy 

demand growth, and changes in behavioural patterns for energy conservation to 

reduce demand for energy services are also important to support the transition 

towards a greener future. On the other hand, all of these requirements translate into 

a set of challenges even for wealthy, developed countries, but an even more serious 

situation for developing countries with developmental priorities, where advocating the 

implementation of environmental policies is more challenging given that millions of 

people still lack access to reliable and affordable energy. Therefore, given the vast 

differences in income, vulnerability, and resilience between countries, the worldwide 

transition and decarbonisation process also requires unprecedented international 

cooperation that recognizes differences in the stages of development of different 

countries and the varying situations of different parts of society (IEA, 2021). 

According to studies, such a transition in energy systems is both technically and 

economically feasible. For example, Fathurrahman (2019) shows that a sustainable 

energy transition in Türkiye where at least 62% of electricity generation comes from 

renewables could technically be achieved by 2050 at a cost of between US$18.42 

billion and US$31.27 billion per year, or equivalent to just between 2.2% and 3.7% of 

Türkiye’s GDP in 2018. OIC member countries in SSA, on the other hand, despite 

still having a lack of technical and financial capacity, the renewable energy potential 

in the region is high (Suberu et al., 2013). With proper energy system planning, 

management, and investment, the transition to a sustainable energy system is 

attainable in SSA countries (Adulugba, 2021).  

It is worth noting a particular concern for resource dependent countries, like oil-

exporter OIC countries. The energy transition changes the relative roles of energy 

resources and poses a challenge for the built, energy-related infrastructures. The 

decline in the use of fossil fuels across the world and the consequent fall in their 

international prices may dramatically reduce incomes (rents) of producer economies, 

which finance a significant share of their national budget through hydrocarbon 

revenues (IEA, 2021). In addition to channelling investments to the renewable energy 

transition, these countries may need to design structural reform policies aimed to 

diversify the economy and reduce its vulnerability to decreasing resource rents.
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Conclusions & Policy Suggestions 

Concluding Remarks 

Having a higher weight of natural capital in their total wealth, OIC member countries, 

particularly the oil exporters, heavily rely on their environmental resources for 

economic growth and development. Therefore, accounting for the contribution of 

natural resources to economic output is an imperative task for sustainable 

development in these countries. Measuring and valuing natural capital and 

ecosystem services is also essential for integrating environmental sustainability into 

both public and private decision-making processes. 

Despite their high dependency on environmental resources for wealth creation, OIC 

member countries still lag behind both other developing countries and developed 

countries in environmental performance. The positive correlation observed between 

EPI score and income level and the better improvements achieved by higher income 

countries in the last decade indicates that wealth is a determining factor in the 

environmental performance of OIC countries. Accordingly, it becomes evident that 

low-income OIC countries, most of which are in Sub-Saharan Africa and dependent 

on agricultural natural capital, cannot afford to adequately fund public health and 

environmental infrastructure and/or mitigate the negative effects on the environment. 

In contrast, high-income OIC countries, which are rich in subsoil assets, have been 

capable of reinvesting in environmental health and ecosystem vitality, even to a 

greater extent in the last decade. 

Population growth, although predicted to continue to decelerate in the next decade 

all over the world, remains higher in OIC countries than in the rest of the world. This 

situation requires paying more attention to controlling its potential impacts on the 

environment, such as land cover change and deforestation, agricultural land 

degradation, abstraction and pollution of water resources, coastal and marine 

environmental disturbances, air pollution, and climate change. 

Urbanization has also been on the rise in OIC countries, following a similar trend to 

developing countries. Over half of the OIC population currently live in rural areas and 

this ratio is estimated to increase further in this decade. Estimates also indicate that 

the growth rate of the urban population, despite showing a declining trend all over the 

world, will continue to be higher in OIC countries, requiring them to implement 

comprehensive policies to plan and manage urban growth that sustainably improves 

the lives of both urban and rural residents. 

The report also investigated the status and trends in specific key environmental 

areas, such as land and biodiversity, air, and water, through the latest available 

statistical indicators of relevant SDGs. It is found that OIC member countries still have 

a lot of work to do to ensure environmental sustainability. Environmental issues such 
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as land degradation, loss of biodiversity, air pollution, and water insecurity continue 

to threaten the well-being of the population in many OIC countries. 

Deforestation in the OIC is increasing at a rate faster than the global average, while 

degraded land has continued to become a crucial issue in some member countries, 

driving further loss of biodiversity. During the last two decades, biodiversity in the OIC 

has shown a declining trend, indicating the continuous extinction of species. 

The global problem of air pollution is also happening in OIC member countries. While, 

on average, the state of air pollution in the OIC is similar to the global average, the 

death rate due to air pollution is higher. The majority of OIC countries are still not able 

to meet the FAO-recommended AQG for PM2.5 levels, whilst the healthcare system 

is also not well developed. 

In terms of the water sector, the present situation shows that OIC countries are 

experiencing increasing water scarcity, facing high water-related risk and stress, and 

lacking drinking water and sanitation services. The future of water security is also 

unfavourable unless significant changes take place. The water-secure future in OIC 

countries faces challenges in the form of intensifying pressure on water due to 

population growth, rapid urbanization, socio-economic development, changing 

consumption patterns, and climate change. 

Climate change is another major environmental challenge that member countries 

must address. The OIC is one of the most vulnerable regions due to its high exposure 

and low adaptive capacity to climate change. Therefore, efforts to mitigate the severe 

impact of climate change, as well as increase adaptive capacity, should be pursued 

by member countries. In recent decades, the growth rate of anthropogenic GHG 

emissions – the primary driver of climate change – has been faster in OIC countries 

than in non-OIC developing countries. While this could indicate progress in economic 

development, this also shows that socio-economic development still follows 

conventional trajectories where environmental degradation is involved. Through 

decomposition analysis, it was found that the main drivers of increasing emissions in 

OIC countries were population growth, raising income, and stagnated efforts at 

decarbonisation. 

The majority of OIC countries are signatories to the Paris Agreement, which aims to 

provide collective action to reduce GHG emissions in order to keep temperature rises 

manageable. Ambitious commitments to fight climate change are expected through 

the submission of updated NDCs. There are currently 40 countries that have 

submitted second or updated NDCs. Increasing ambitious commitments is important 

for OIC member countries to ensure the path of greener development. In the future, 

socio-economic development should take into consideration the long-term climate 

ambition to fully implement a net-zero carbon economy, thereby achieving a world 

less impacted by climate change and, at the same time, ensuring a climate-resistant 

society.  
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Policy Recommendations 

Similar to developing countries, OIC member countries have been recording much 

faster economic growth rates than developed countries in the last two decades, and 

this trend is expected to continue in the next five years until 2025. Although higher 

incomes seem to be associated with higher environmental performance, this high-

growth performance requires more attention to be paid to its environmental reflections 

in the coming years, with the aim of minimizing the negative impacts on human health 

and on the environment. This is particularly important for countries growing out of 

poverty, where optimal policies need to be formulated –with international support– in 

order to secure a balance between the protection of the environment and the 

development of the economy. 

The recent trend of decarbonisation and transition to renewable energy, spearheaded 

by developed countries, is likely to have significant ramifications, particularly in the 

energy sector, with the potential to result in significant improvements in environmental 

quality. This long-term transition process, however, involves a number of difficulties 

to overcome. On one hand, it requires strong support from governments and 

businesses, with a change of mindset towards a green economy. Technological 

innovations for improvements in energy efficiency to reduce energy demand growth, 

and changes in behavioural patterns for energy conservation to reduce demand for 

energy services, are also important to support the transition towards a greener future. 

On the other hand, all of these requirements translate into a set of challenges even 

for wealthy, developed countries, but an even more serious situation for developing 

countries with developmental priorities, where advocating the implementation of 

environmental policies is more challenging given that millions of people still lack 

access to reliable and affordable energy. Therefore, given the vast differences in 

income, vulnerability, and resilience between countries, the worldwide transition and 

decarbonisation process also requires unprecedented international cooperation that 

recognizes differences in the stages of development of different countries and the 

varying situations of different parts of society. 

Oil-exporting OIC countries are most likely to be negatively affected by the transition 

process, given that the decline in the use of fossil fuels across the world and the 

consequent fall in their international prices may dramatically reduce their incomes (oil 

rents). In addition to channelling investments to the renewable energy transition, 

these countries may need to design structural reform policies aimed at diversifying 

the economy and reducing its vulnerability to decreasing resource rents. 

The COVID-19 pandemic, with reduced social and economic activity, may contribute 

to the restoration of the ecological system. However, it also poses some negative 

effects on the environment. Since economic activities is resuming as the pandemic 

fades away, the short-term environmental effects might change. Achieving long-term 

environmental benefits will be highly dependent on the extent to which environmental 

concerns are integrated into policy responses, wastes are reduced within the circular 
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economy, and economic agents (governments, energy companies, investors, and 

consumers) contribute to clean energy transition. 

Considering the environmental issues at hand, the recovery should take into account 

policies that are not only good for the economy and society, but also good for the 

environment. This is an excellent opportunity to "build back better" from the crisis, 

where economic recovery is integrated with environmental and climate actions, and 

thereby meet the Paris Agreement and SDG targets. 

Build Back Better (BBB) 

is a concept coined 

during the Sendai 

Conference on Disaster 

Risk Reduction in 2015, 

which provides 

measures aimed at 

reducing the risk to the 

people of nations and 

communities in the 

wake of disasters. 

Officially, BBB is 

described as "The use 

of the recovery, 

rehabilitation and 

reconstruction phases 

after a disaster to 

increase the resilience 

of nations and 

communities through 

integrating disaster risk 

reduction measures into the restoration of physical infrastructure and societal 

systems, and into the revitalization of livelihoods, economies, and the environment." 

(UN Secretary-General, 2016, p.11). The BBB could provide the greatest benefits for 

communities and countries through the achievement of a stronger, faster, and more 

inclusive post-disaster reconstruction (World Bank, 2018). 

Member countries are encouraged to adopt the BBB approach to achieve economic 

recovery and societal well-being that is sustainable, inclusive, and resilient. The BBB 

has five dimensions, as illustrated in Figure 10.1.  

People should be the central focus of recovery, with the goal of improving their well-

being and inclusiveness. Recovery should not solely focus on economic recovery- 

i.e., economic growth. Other factors that improve well-being, such as better health-

care services, job quality, housing, and the environment, should be pursued. Any 

policies with environmental objectives should also consider their economic impacts, 

provide social inclusiveness, reduce inequalities, and ensure the well-being of 

Figure 10.1. Components of “Build Back Better” 

 

Source: Adapted from OECD (2020) 
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society. While measures to achieve this goal can be context specific for each country, 

in general, following policy actions can be pursued by the OIC member countries:  

 Recovery measures should consider and align with long-term efforts for 

reducing GHG emissions. Maintain a line of sight towards long-term 

development goals and preventing the worst impact of climate change is one of 

the key components of a more resilient future. Any investments made during the 

recovery period should consider the long-term implications for the climate. 

Therefore, careful consideration of stimulus packages on future GHG emission 

pathways is critical, particularly in order to gradually transition to net-zero 

emissions. 

 Invest in strengthening climate resilience. Improving climate resilience 

and adaptation efforts is as important as mitigating the worst climate 

change impacts. OIC countries have already become vulnerable to the impact 

of climate change, through increasing water supply variability, increasing food 

security, pressure on ecosystems and biodiversity loss. Member countries are 

encouraged to take advantage of various climate-financing opportunities, either 

through bilateral or multilateral channels. For example, MDBs have already 

committed US$38 billion to climate projects in low- and middle-income countries 

in 2020, with plans to increase the funds to US$50 billion by 2025 (Group of 

Multilateral Development Banks, 2021). 

 Pursue ambitious policies to stop biodiversity loss. Degradation of 

ecosystems and loss of biodiversity in OIC countries should be considered when 

applying recovery measures. Various approaches that integrate ambitious 

policies to restore ecosystems and biodiversity should be pursued. For example, 

the modern approach to water resources management stresses the need to fulfil 

the water needs of present and future generations by incorporating sustainable 

development approaches into the water sector. This can be achieved through 

multi-sector integration, broader stakeholder involvement, and raising 

awareness about the importance of the economic, social, and ecological values 

of water (SESRIC, 2021). To do this, concepts such as Integrated Water 

Resource Management (IWRM) or Nature-based Solutions (NbS) can be applied 

by member countries to form a sound policy for ecosystem and biodiversity 

protection. 

 Promoting innovation that enhances long-lasting behaviour changes. The 

pandemic has highlighted the critical importance of being highly adaptable to a 

changing environment on short notice. Technological innovation is one of the 

factors that contributes to adaptability and resilience. For instance, progress in 

the digital world has prevented the worst impact of COVID-19 on people, where 

production and services can still operate even with certain disruptions. In the 

future, continued technological and process innovation will play a more vital part 

in achieving climate and sustainability goals. 

 Resiliency improvement of supply chains. COVID-19 and its containment 

measures have disrupted global supply chains, setting off an interest in more 
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diversified and localised production and shorter supply chains in certain sectors. 

Therefore, recovery from the pandemic should also ensure an improvement in 

supply chains. This can be done through increased adherence to circular 

economic principles, where the local supply chain is strengthened. Governments 

can include stimulus packages to ensure that local supply chains improve 

resilience and reduce environmental impacts, including resource efficiency 

improvement and increasing the circularity of supply chains. 

In addition to the general policy recommendations to pursue BBB discussed above, 

the analysis in this report emphasises four key areas for focused attention: 

sustainable cities and urban development, waste management, strengthening 

environmental governance, and enhancing monitoring and data collection. These 

areas have been identified as critical pillars for achieving environmental sustainability 

and addressing the unique challenges faced by member countries.  

Sustainable Cities and Urban Development: Member countries should prioritise 

sustainable urban planning by integrating environmental considerations into city 

development plans. Governments should prioritise and invest in public transportation 

systems to reduce reliance on private vehicles. Furthermore, member countries 

should incentivize and enforce green building practises, such as energy-efficient 

designs, the use of renewable energy, and water conservation measures. 

Waste Management: Member countries should prioritise the development and 

implementation of comprehensive waste management systems. This includes 

policies and programmes to encourage recycling practises, including the 

establishment of recycling centres, providing incentives for recycling initiatives, and 

supporting the development of recycling industries. The Zero Waste project initiated 

by Türkiye can be a good example of such an initiative. 

Strengthening Environmental Governance: The development and implementation 

of robust environmental policies, laws, and regulations is a key factor in addressing 

environmental challenges. These should encompass pollution control, natural 

resource management, and climate change mitigation and adaptation. Governments 

should ensure the establishment and empowerment of dedicated environmental 

institutions that oversee and enforce environmental regulations. This is important to 

ensure compliance with the policy. 

Enhance Monitoring and Data Collection: Member countries are urged to invest in 

environmental monitoring and data collection, particularly related to climate change. 

This will be important as a backbone for modelling and analysis to understand local 

environmental and climate risks and vulnerabilities. The comprehensive 

environmental and climate risk assessments can then be used for the development 

of robust early warning systems and effective climate change mitigation and 

adaptation policies. 

Finally, there is also an urgent need to improve cooperation between OIC member 

countries to provide effective and efficient benefits to society. Cooperation is crucial 
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for strengthening institutional capacity and knowledge sharing among OIC member 

countries to effectively address environmental and climate change challenges. 

Investing in education and training programmes for government officials and 

professionals, along with regional and international cooperation, enables the 

exchange of best practises, technology transfer, and financial support for 

environmental and climate resilience initiatives. 

The OIC member countries are invited to also actively engage in environmental 

programmes and initiatives of relevant OIC institutions such as the Islamic 

Development Bank (IsDB), SESRIC, Standing Committee for Scientific and 

Technological Cooperation (COMSTECH), Standing Committee for Economic and 

Commercial Cooperation (COMCEC), Islamic World Educational, Scientific and 

Cultural Organization (ICESCO), and the Islamic Organisation for Food Security 

(IOFS). 
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Annexes 

ANNEX A. Country Classifications 
OIC Member Countries (57): 
 

    

AFG Afghanistan GAB Gabon MDV Maldives SDN Sudan 

ALB Albania GMB Gambia MLI Mali SUR Suriname 

DZA Algeria GIN Guinea MRT Mauritania SYR Syria* 

AZE Azerbaijan GNB Guinea-
Bissau 

MAR Morocco TJK Tajikistan 

BHR Bahrain GUY Guyana MOZ Mozambique TGO Togo 

BGD Bangladesh IDN Indonesia NER Niger TUN Tunisia 

BEN Benin IRN Iran NGA Nigeria TUR Türkiye 

BRN Brunei 
Darussalam 

IRQ Iraq OMN Oman TKM Turkmenistan 

BFA Burkina 
Faso 

JOR Jordan PAK Pakistan UGA Uganda 

CMR Cameroon KAZ Kazakhstan PSE Palestine ARE United Arab 
Emirates 

TCD Chad KWT Kuwait QAT Qatar UZB Uzbekistan 

COM Comoros KGZ Kyrgyzstan SAU Saudi Arabia YEM Yemen 

CIV Cote d'Ivoire LBN Lebanon SEN Senegal  
 

DJI Djibouti LBY Libya SLE Sierra Leone  
 

EGY Egypt MYS Malaysia SOM Somalia  
 

* Syria is currently suspended from OIC membership. 
Note: Country codes are based on ISO 3166-1 alpha-3 codes.  
 

Non-OIC Developing Countries (98): 
 

Angola Dominica Madagascar São Tomé and Príncipe 

Antigua and Barbuda Dominican Republic Malawi Serbia 

Argentina Ecuador Marshall Islands Seychelles 

Armenia El Salvador Mauritius Solomon Islands 

The Bahamas Equatorial Guinea Mexico South Africa 

Barbados Eritrea Micronesia South Sudan 

Belarus Ethiopia Moldova Sri Lanka 

Belize Fiji Mongolia St. Kitts and Nevis 

Bhutan Georgia Montenegro St. Lucia 

Bolivia Ghana Myanmar 
St. Vincent and the 
Grenadines 

Bosnia and 
Herzegovina 

Grenada Namibia Swaziland 

Botswana Guatemala Nauru Tanzania 

Brazil Haiti Nepal Thailand 

Bulgaria Honduras Nicaragua Timor-Leste 

Burundi Hungary Palau Tonga 

Cabo Verde India Papua New Guinea Trinidad and Tobago 

Cambodia Jamaica Paraguay Tuvalu 

Central African 
Republic 

Kenya Peru Ukraine 

Chile Kiribati Philippines Uruguay 

China Kosovo Poland Vanuatu 

Colombia Lao P.D.R. Romania Venezuela 

Democratic Republic 
of the Congo 

Lesotho Russia Vietnam 

Republic of Congo Liberia Rwanda Zambia 

Costa Rica North Macedonia Samoa Zimbabwe 

Croatia Panama   

Developed Countries** (39): 
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Australia Germany Lithuania Singapore 

Austria Greece Luxembourg Slovak Republic 

Belgium Hong Kong Macao SAR Slovenia 

Canada Iceland Malta Spain 

Cyprus Ireland Netherlands Sweden 

Czech Republic Israel New Zealand Switzerland 

Denmark Italy Norway Taiwan 

Estonia Japan Portugal United Kingdom 

Finland Korea, Rep. Puerto Rico United States 

France Latvia San Marino  

 
** Based on the list of advanced countries classified by the IMF. 
 

Geographical Classification of OIC Member Countries 

Sub-Saharan Africa (21): OIC-SSA 

Benin Gambia Nigeria 

Burkina Faso Guinea Senegal 

Cameroon Guinea-Bissau Sierra Leone 

Chad Mali Somalia 

Comoros Mauritania Sudan 

Côte d'Ivoire Mozambique Togo 

Gabon Niger Uganda 

Middle East and North Africa (19): OIC-MENA 

Algeria Kuwait Saudi Arabia 

Bahrain Lebanon Syria* 

Djibouti Libya Tunisia 

Egypt Morocco United Arab Emirates 

Iraq Oman Yemen 

Iran Palestine  

Jordan Qatar  

 
*Syria is currently suspended from its OIC membership. 

East and South Asia and Latin America (9): OIC-ESALA 

Afghanistan Guyana Maldives 

Bangladesh Indonesia Pakistan 

Brunei Darussalam Malaysia Suriname 

Europe and Central Asia (8): OIC-ECA 

Albania Kyrgyzstan Turkmenistan 

Azerbaijan Tajikistan Uzbekistan 

Kazakhstan Türkiye  
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ANNEX B. Climate Change Vulnerability and Readiness Indices 

Country 

Vulnerability 

(Lower = 

Better) 

Rank 

 Readiness 

(Higher = 

Better) 

Rank Status 

Afghanistan 0.58 49 
 

0.24 53 
Highly vulnerable, less ready to 
adapt 

Albania 0.41 19  0.41 15 Less vulnerable, less ready to adapt 

Algeria 0.39 12  0.33 29 Less vulnerable, less ready to adapt 

Azerbaijan 0.44 24  0.44 12 Less vulnerable, ready to adapt 

Bahrain 0.45 28  0.51 7 Highly vulnerable, ready to adapt 

Bangladesh 0.54 42 
 

0.28 45 
Highly vulnerable, less ready to 
adapt 

Benin 0.57 48 
 

0.34 26 
Highly vulnerable, less ready to 
adapt 

Brunei  0.37 5  0.53 4 Less vulnerable, ready to adapt 

Burkina Faso 0.55 44 
 

0.29 42 
Highly vulnerable, less ready to 
adapt 

Cameroon 0.48 31 
 

0.26 50 
Highly vulnerable, less ready to 
adapt 

Chad 0.66 53 
 

0.19 56 
Highly vulnerable, less ready to 
adapt 

Comoros 0.53 39 
 

0.28 44 
Highly vulnerable, less ready to 
adapt 

Cote d'Ivoire 0.51 34 
 

0.31 37 
Highly vulnerable, less ready to 
adapt 

Djibouti 0.48 32 
 

0.33 30 
Highly vulnerable, less ready to 
adapt 

Egypt 0.44 26 
 

0.34 25 
Highly vulnerable, less ready to 
adapt 

Gabon 0.42 22  0.30 39 Less vulnerable, less ready to adapt 

Gambia 0.55 43 
 

0.33 32 
Highly vulnerable, less ready to 
adapt 

Guinea 0.53 41 
 

0.31 34 
Highly vulnerable, less ready to 
adapt 

Guinea-
Bissau 

0.66 54 
 

0.27 47 
Highly vulnerable, less ready to 
adapt 

Guyana 0.46 29 
 

0.31 35 
Highly vulnerable, less ready to 
adapt 

Indonesia 0.45 27 
 

0.39 19 
Highly vulnerable, less ready to 
adapt 

Iran 0.39 11  0.39 18 Less vulnerable, less ready to adapt 

Iraq 0.44 25  0.30 38 Less vulnerable, less ready to adapt 

Jordan 0.38 8  0.41 16 Less vulnerable, less ready to adapt 

Kazakhstan 0.36 3  0.52 5 Less vulnerable, ready to adapt 

Kuwait 0.38 10  0.47 10 Less vulnerable, ready to adapt 

Kyrgyzstan 0.35 1  0.39 17 Less vulnerable, less ready to adapt 

Lebanon 0.42 21  0.29 41 Less vulnerable, less ready to adapt 

Libya 0.43 23  0.27 46 Less vulnerable, less ready to adapt 

Malaysia 0.38 7  0.51 6 Less vulnerable, ready to adapt 

Maldives 0.52 37  0.44 13 Highly vulnerable, ready to adapt 

Mali 0.60 51 
 

0.29 40 
Highly vulnerable, less ready to 
adapt 

Mauritania 0.57 47 
 

0.36 21 
Highly vulnerable, less ready to 
adapt 

Morocco 0.38 9  0.43 14 Less vulnerable, ready to adapt 

Mozambique 0.52 35 
 

0.27 48 
Highly vulnerable, less ready to 
adapt 
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Country 

Vulnerability 

(Lower = 

Better) 

Rank 

 Readiness 

(Higher = 

Better) 

Rank Status 

Niger 0.67 56 
 

0.33 27 
Highly vulnerable, less ready to 
adapt 

Nigeria 0.50 33 
 

0.25 51 
Highly vulnerable, less ready to 
adapt 

Oman 0.48 20  0.51 8 Less vulnerable, ready to adapt 

Pakistan 0.41 38 
 

0.31 36 
Highly vulnerable, less ready to 
adapt 

Qatar 0.53 6  0.53 3 Less vulnerable, ready to adapt 

Saudi Arabia 0.38 17  0.54 2 Less vulnerable, ready to adapt 

Senegal 0.41 40 
 

0.35 23 
Highly vulnerable, less ready to 
adapt 

Sierra Leone 0.53 46 
 

0.32 33 
Highly vulnerable, less ready to 
adapt 

Somalia 0.56 55 
 

0.36 22 
Highly vulnerable, less ready to 
adapt 

Sudan 0.67 52 
 

0.26 49 
Highly vulnerable, less ready to 
adapt 

Suriname 0.62 15  0.33 28 Less vulnerable, less ready to adapt 

Syria 0.41 30 
 

0.23 55 
Highly vulnerable, less ready to 
adapt 

Tajikistan 0.47 16  0.33 31 Less vulnerable, less ready to adapt 

Togo 0.41 36 
 

0.35 24 
Highly vulnerable, less ready to 
adapt 

Tunisia 0.52 13  0.44 11 Less vulnerable, ready to adapt 

Türkiye 0.39 2  0.48 9 Less vulnerable, ready to adapt 

Turkmenistan 0.35 18  0.24 54 Less vulnerable, less ready to adapt 

Uganda 0.41 50 
 

0.29 43 
Highly vulnerable, less ready to 
adapt 

UAE 0.58 4  0.58 1 Less vulnerable, ready to adapt 

Uzbekistan 0.37 14  0.39 20 Less vulnerable, less ready to adapt 

Yemen 0.40 45 
 

0.25 52 
Highly vulnerable, less ready to 
adapt 

OIC 0.48   
 

0.36   
Highly vulnerable, less ready to 
adapt 

World 0.44    0.43     
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