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SUMMARY 

Air pollution and climate change are becoming increasingly significant for the Middle East and North 

Africa (MENA)1. There is an increasing realisation of the size of the health impacts of air pollution and 

a growing awareness of the vulnerability to climate change, reflected in the increasing severity of 

heatwaves and water stress. These impacts not only affect future generations – they are impacting on 

people in the region now and it is becoming increasingly important to understand what can be done 

to improve the situation in the near term.  

These concerns have led to a new focus by many countries on the opportunities provided by action 

on Short-Lived Climate Pollutants (SLCPs - namely black carbon, methane, tropospheric ozone and 

hydrofluorocarbons - HFCs) which has been shown to have the ability to reduce significantly the rate 

of near-term warming – i.e. the warming that will occur in the next few decades. Large-scale 

reductions of the emissions from sources of these pollutants has potentially a greater impact on 

temperature over the next few decades than any other mitigation strategy, and could halve the 

amount and rate of warming by the year 2050 if concerted global action were to be taken now. This 

is deeply significant for countries in the MENA region, given the projections for a rapid rise in 

temperature over this time frame.  

Importantly, tackling SLCPs can give significant local air quality and socio-economic benefits linked to 

human health impacts and reduced crop yields, which makes SLCP mitigation relevant to national 

development goals. SLCP mitigation can address some of the more important sources of ground-level 

ozone and particulate air pollution and so would reduce air pollutant impacts on health and crop yields 

close to the sources of emissions, bringing benefits in particular to those countries that take the action. 

Air pollution in the form of small particles (PM2.5) caused about 114 000 premature deaths in the 

region in 2012 (according to WHO 2016), and ozone pollution led to another 2 600 deaths in 2015 

(according to the Global Burden of Disease website), and air pollution is the most important 

environmental risk related to premature mortality.   

The measures that would provide the near-term climate, health and other development benefits exist 

and have been implemented in different parts of the World. What is now required is widespread 

deployment of these measures in a number of different sectors, from agriculture, residential sources, 

transport, industry, waste and oil and gas extraction.  

To secure the potential socio-economic benefits action to reduce SLCP emissions is needed at all 

levels, including the regional and urban scales, but it is the national level which is most important 

because it is the level at which most relevant policy, regulatory and financial decisions are taken. Work 

in a number of countries across the world, coordinated through the Climate and Clean Air Coalition, is 

now clarifying how SLCP mitigation programmes can be most effectively delivered at the national scale 

and the potential benefits for the climate and clean air secured. Among the main requirements for 

effective action, which will be explored in the meeting, are: 

o A scientifically and technically robust assessment system which allows the potential impacts 

of different emission sources to be measured, the mitigation potential of different policies 

                                                           
1 MENA Region in this paper refers to the Arab States in the Middle East and North Africa 
 



3 
 

and measures quantified, estimation of the health, climate and development benefits of 

action on SLCPs, and priority measures to be identified; 

o Understanding of the contrasting opportunities, barriers and constraints in the different 

sectors which need to be taken into account in deciding policy priorities; 

o Implementation pathways. Recognition of how the sectors differ in the complexity,  timescale 

and difficulty of delivering change and taking this into account in selecting and implementing 

policy priorities;      

o Mainstreaming action on SLCPs:  Exploiting the widely available opportunities to incorporate 

SLCP mitigation measures in the full range of government programmes – not just for air 

pollution and climate change but also for wider energy, infrastructure, development and social 

programmes.     

The key issues and conclusions from the meeting will be left   to emerge from the discussions and 

presentations, but it is proposed that the following questions provide the starting point:    

o What could be the principal benefits of action on SLCPs for the region? 

o Of the various sectors where mitigation of short-lived climate pollutants is feasible, which 

offer the highest potential benefits for the region? 

o What is needed for effective national action planning and regional cooperation? 

o What are the practical barriers to implementation of mitigation measures? 

o What are the implications of reducing short-lived climate pollutants for the wider strategic 

issues facing the region, such as the prospects for economic development and urban and rural 

change? 

 

 

 ايبص سال  العال

يعتبر تلوث الهواء وتغير المناخ من القضايا الهامة في منطقة الشرق األوسط وشمال أفريقيا وقد تزايد االهتمام بهما فى 

اآلونة االخيرة نظراً لإلدراك المتزايد لحجم اآلثار الصحية الناجمة عن تلوث الهواء وزيادة الوعي باالثار السلبية إزاء 

 هذه العوامل لن يقتصر تأثيرها على -باإلضافة الى زيادة شدة الموجات الحارة ونقص وشح الموارد المائية  –تغير المناخ 

األجيال القادمة فحسب بل إن لها مردود وأثر إنعكاسي على غالبية الناس في المنطقة حالياً. لذا أصبح من المهم وبصورة 

 ع الراهن في األجل القريب. ملحة دراسة وتحديد اإلجراءات الممكنة لتحسين الوض

لقد أدت هذه المخاوف إلى تركيز العديد من البلدان على الفرص التي يتيحها العمل بشأن الملوثات المناخية القصيرة األجل 

)الكربون األسود والميثان واألوزون التروبوسفيري ومركبات الكربون الهيدروفلورية( والتي تبين أن لديها القدرة على 

كل ملحوظ من معدل االحترار على المدى القريب. وقد يكون االنخفاض الكبير في معدل االنعباثات من مصادر الحد بش

الملوثات أثر بارز على معدالت درجات الحرارة مقارنة بإستراتيجيات التخفيف االخرى، حيث يمكن أن تنخفض االنبعاثات 

تخاذ إجراءات عالمية متضافرة اآلن. وهذا أمر بالغ األهمية إذا تم ا 2050ومعدل االحترار بمقدار النصف بحلول عام 

بالنسبة لبلدان منطقة الشرق األوسط وشمال أفريقيا، نظرا للتوقعات الخاصة باالرتفاع السريع في درجة الحرارة خالل هذا 

 اإلطار الزمني.



4 
 

وعية الهواء المحلي إضافةً الى مزايا أن التخفيف من ملوثات المناخ القصيرة األجل يمكن أن يكون لها أثر كبير على ن

مما يجعل مبادرة التخفيف من آثار الملوثات  اجتماعية واقتصادية يعود نفعها على الصحة البشرية والمحاصيل الزراعية

 2.5PMالمناخية قصير األجل ذات أهمية بالنسبة لألهداف اإلنمائية الوطنية. يساهم تلوث الهواء في تشكيل جسيمات صغيرة 

في المنطقة  2012حالة وفاة خالل عام  000 114ميكرومتر( والتي تسببت بنحو  2.5متوسط الجزيئات الدقيقة البالغة )

مرتبطة بتلوث الهواء حسب  2015حالة وفاة عام  2600 ، وتم رصد WHO 2016وفقاً لتقديرات منظمة الصحة العالمية 

 .هو يعتبرأهم خطر بيئي مرتبط بالوفيات المبكرةوماذكرته تقارير )تقديرات العبء العالمي لألمراض( 

ان التدابير التي من شأنها أن تحقيق المنافع المناخية والصحية وغيرها من الفوائد اإلنمائية في األجل القريب قد تم تنفيذها 

ة، ت  مثل الزراعفي أجزاء مختلفة من العالم وماهو مطلوب اآلن هو نشر هذه التدابير على نطاق واسع في مختلف القطاعا

 والقطاع السكني، والنقل، والصناعة، والنفايات، واستخراج النفط والغاز. 

ومن أجل ضمان منافع اجتماعية واقتصادية ممكنة للحد من انبعاثات ملوثات المناخ قصيرة األجل على جميع المستويات، 

 ألهم بإعتباره المستوى الذي تتخذ على صعيدهبما في ذلك الصعيد اإلقليمي والحضري، فإن المستوى الوطني يبقى هو ا

حيث يوضح العمل في عدد من البلدان في جميع أنحاء العالم والذي يتم تنسيقه  قرارات السياسة العامة والتنظيمية والمالية.

ثات المناخية قصيرة األجل أن ون أكثر يك من خالل تحالف المناخ والهواء النظيف ، كيف يمكن لبرنامج التخفيف من الملو ِّ

ل والتي ومن بين المتطلبات الرئيسية للعمل الفعا مناخ والهواء نقي.الفعالية على الصعيد الوطني، والفوائد المحتملة لتأمين 

 سوف تُستكشف خالل هذا االجتماع هي:

 

 لتخفيف ا بناء نظام رصد محكم علميا وتقنيا يسمح بتقييم التأثيرات المحتملة لمصادر االنبعاثات وتحديد نتائج

 المتوقعة والتدابير ذات األولوية؛

 فهم الفرص والمعوقات والتحديات في القطاعات المختلفة والتي يجب مراعاتها في تحديد أولويات السياسات؛ 

  مسارات التنفيذ. االعتراف وضوحاً بإختالف التعقيدات بين مختلف القطاعات واإلطار الزمني وصعوبة التنفيذ

 ار عمليات اإلختيار وتنفيذ خيارات السياسات ذات األولوية؛مع األخذ في االعتب
  تعميم اإلجراءات بشأن استراتيجيات الحد من ملوثات المناخ قصيرة االجل: استغالل الفرص المتاحة على نطاق

ليس فقط ضمن  -واسع وذلك من خالل إدماج تدابير التخفيف من التلوث ضمن إطار خطط البرامج الحكومية 

وث الهواء وتغير المناخ ولكن أيضا بهدف توسيع النطاق ليشمل قطاعات الطاقة والبنية التحتية والتنمية برامج تل

 والبرامج االجتماعية.

 

ان القضايا واالستنتاجات الرئيسية التي ستُستخلص من االجتماع وحصيلة المناقشات والعروض، ستتضمن منطلقاً لإلجابه 

 على األسئلة التالية:

 ثات المناخية قصيرة ما هي الف وائد الرئيسية التي يمكن أن تترتب من اتخاذ إجراءات بشأن استراتيجيات الملوِّ

 األجل في المنطقة؟

  من بين القطاعات المختلفة والتي يكون فيها التخفيف من الملوثات المناخية قصيرة األجل ممكناً، ماهو القطاع

 الذي يمكن ان يحقق أعلى فوائد محتملة للمنطقة؟

 ما هو المطلوب لتنفيذ خطة عمل وطنية فعالة وتعاون إقليمي؟ 
 ما هي الحواجز والمعيقات العملية التي تقف حيال تنفيذ تدابير التخفيف؟ 

  ما هي اآلثار المترتبة على الحد من الملوثات المناخية القصيرة األجل بالنسبة للقضايا االستراتيجية  الهامة التي

 التنمية االقتصادية والتغييرات على الصعيدين الحضري والريفي؟تواجه المنطقة، مثل فرص 
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1. INTRODUCTION: ORIGIN AND AIMS OF THE MEETING 
 

Air pollution and climate change are becoming increasingly significant for the Middle East and North 

Africa (MENA) region. This is due, in part to an increasing realisation of the health impacts of air 

pollution in the region, and in part to the growing awareness of the vulnerability of the region to 

climate change, with the increases, for example, in the severity of heatwaves and water stress, which 

have been highlighted in many of the Intended Nationally Determined Contributions (INDCs) from 

countries in the region (see http://www4.unfccc.int/ndcregistry/Pages/All.aspx). These impacts are 

not ones only affecting future generations – they are impacting on people in the region now and it is 

becoming increasingly important to understand what can be done to improve the situation in the near 

term.  

These concerns have led to a new focus by many countries around the world on the opportunities 

provided by action on Short-Lived Climate Pollutants (SLCPs - namely black carbon, methane, 

tropospheric ozone and hydrofluorocarbons - HFCs) which have been shown to have the ability to 

reduce significantly the rate of near-term warming. Large-scale reductions of the emissions from 

sources of these pollutants has potentially a greater impact on temperature than any other mitigation 

strategy, and could halve the amount and rate of warming by the year 2050 if concerted global action 

were to be taken now. This is deeply significant for countries in the MENA region, given the projections 

for a rapid rise in temperature over this time frame. Importantly, tackling SLCPs can give significant 

local air quality and socio-economic benefits linked to improvements to human health and reduced 

crop yields, which makes SLCP mitigation relevant to national development goals. In addition, the 

mitigation actions also address some of the more important sources of ground-level ozone2 and 

particulate air pollution3 and so would reduce air pollutant impacts on health and crop yields close to 

the sources of emissions, bringing benefits in particular to those the countries that take the action.   

Awareness of the advantages of taking action on SLCPs is not yet widespread in the MENA region. 

Some countries have it as a strategic priority – and Morocco, Jordan and Iraq have already joined the 

Climate and Clean Air Coalition to reduce SLCPs – but wider debate of the issues would clearly benefit 

the region as a whole since action on SLCPs can complement and reinforce the action to reduce CO2 

needed to achieve the peak warming and longer term climate goals agreed under the Paris Agreement, 

and can address many development priorities in addition to improving air quality, protecting public 

health and reducing near-term warming in the next few decades. These considerations have provided 

the impetus for the regional expert meeting for the Middle East and North Africa under the banner of 

“Cleaning up the air and slowing the pace of warming:  opportunities for early action in the Middle 

                                                           
2 Tropospheric ozone is not emitted but is formed in the lower atmosphere from precursor emissions of 
carbon monoxide (CO), nitrogen oxides (NOX), methane (CH4) and non-methane volatile organic compounds 
(NMVOCs) under the action of sunlight. At ground level it causes impacts on human health and reduces plant 
growth and crop yields.  
3 It is important to note that small particulate matter – characterised as those particles with a diameter less 
than 2.5 micrometres, or PM2.5, is made up of particles that are directly emitted from different sources – i.e. 
primary particles such as black carbon, organic carbon and particles of mineral origin, and also of particles that 
are formed in the atmosphere from gases – sulphate, from SO2 emissions; nitrate from NOX emissions, and 
ammonium from NH3 emissions; secondary organic aerosols are also formed in the atmosphere and add to the 
PM2.5 concentration burden. 
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East and North Africa” in Amman on May 22-23, for which this document provides background 

briefing.       

1.1 Why Short-Lived Climate Pollutants (SLCPs) are important 

SLCPs are important because they represent the best opportunity to reduce the rate of warming in 

the next decades, and because the measures to reduce SLCPs have large local air quality benefits.  

Short-Lived Climate Pollutants (SLCPs) are substances that warm the atmosphere and are relatively 

short-lived in the atmosphere, and include black carbon (BC), methane (CH4), tropospheric ozone (O3) 

and Hydrofluorocarbons (HFCs).  Together they are responsible for a substantial proportion of current 

warming to date, and have a substantial influence on warming going forward. Because SLCP mitigation 

strategies address some of the major sources of air pollution, they can make a substantial contribution 

to reducing the annual 7 million estimated global toll of premature mortality from indoor and outdoor 

exposure to air pollution (WHO 2014), as well as reduce the impacts of ozone pollution on food 

security through its damage to crop yields.  

These benefits arise from two characteristics which distinguish SLCPs from other warming agents:   

o because of their short residence time in the atmosphere, mitigation measures can have a rapid 

impact on the climate, whereas efforts to reduce CO2 will not show effects as rapidly, in part 

due to the long-lived nature of this greenhouse gas; 

o action on SLCP emissions produces multiple benefits – in health, climate and food security – 

ultimately contributing to economic development. 

The scale of the potential benefits from mitigation is substantial.   For instance, the UNEP-WMO 

Assessment of Black Carbon and Methane in 2011 (UNEP-/WMO 2011; UNEP, 2011; Shindell et al. 

2012) indicated that large scale mitigation of SLCP emissions could have major impact on climate 

change, health and food security. It identified 16 measures across diverse sectors (Table 1) which, if 

fully implemented, would have impact on climate, human health and crop yield impacts of air 

pollution.   

The finding of the UNEP/WMO Assessment on the impact on near-term warming was particularly 

important and the summary graph is shown in Figure 1. The modelled scenarios are added to the 

historical temperature record and the reference scenario using the IEA450ppm scenario shows a 

steady increase in temperature. Immediate global implementation (by 2030) of the identified black 

carbon and methane measures would reduce the rate of warming by about half, between the present 

day and 2040. After that, when no further SLCP emissions are mitigated, the temperature then 

increases at the same rate as the reference scenario – since in the SLCP scenario no additional action 

is assumed. Measures to reduce CO2 emissions mainly have an effect after 2040 and do not have a 

large impact on near-term warming, but only CO2 emission abatement reduces the long-term 

warming. Doing both together would greatly improve the chances of keeping Earth’s temperature 

increase to less than 2˚C relative to pre-industrial levels (see Figure 1).  
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Figure 1. Observed change in temperature relative to 2009 and projections under various scenarios. 

The bulk of the benefits of CH4 and BC measure are realized by 2040 (dashed line). Explanatory notes: 

Actual mean temperature observations through 2009, and projected under various scenarios 

thereafter, are shown relative to the 1890–1910 mean temperature. Estimated ranges for 2070 are 

shown in the bars on the right. Source UNEP/WMO 2011. 

In summary, the wide scale implementation of the SLCP measures around the globe would have a 

number of benefits: 

o Slowing Near-term Global Warming: fast action to reduce short-lived climate pollutants, 

especially methane, black carbon and HFCs, has the potential to slow down the warming 

expected by 2050 by as much as 0.5-0.6oC (Shindell et al. 2012; Xu et al. 2013). However, while 

mitigating short-lived climate pollutants will help to reduce the rate of global warming and 

avoid exceeding the 2°C target over the near term, long-term climate protection requires deep 

and rapid cut in carbon dioxide emissions;  

o Avoiding millions of premature deaths: every year, nearly 7 million people die prematurely 

from indoor and outdoor air pollution across the world (WHO 2014). The sources of black 

carbon are also major sources of emissions causing elevated PM2.5 concentrations. Fast actions 

to reduce black carbon emissions by implementing all the selected measures (Table 1), such 

as the widespread adoption of advanced cookstoves and clean fuels, or shift to EURO VI diesel 

vehicles, have the potential to prevent about 2 million of these deaths each year globally, from 

reductions in outdoor exposure alone (Shindell et al. 2012) – there would be an additional 

benefit from reducing indoor exposure; 
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Table 1. SLCP measures that can provide near-term climate and clean air benefits (source: UNEP 

2011; UNEP CCAC HFC Initiative (accessed 2017) http://www.ccacoalition.org/en/initiatives/hfc). 

Note that ozone pollution is reduced by reductions in methane from implementing ‘methane 

measures’ and from reductions in NOX, CO and NMVOCs when implementing measures that focus 

on mitigating black carbon emissions 

_________________________________________________________________________________ 

A. Measures focussing on reducing emissions of methane 

 

B. Measures focussing on mitigating emissions from sources of black carbon 

 

C. Measures to reduce hydrofluorocarbon emissions 

In 2010, globally, 55% of total HFCs were used in refrigeration and air conditioning equipment in homes, 

other buildings and industrial operations; 24% was used for air-conditioning vehicles. Measures to avoid and 

reduce HFC emissions and their influence on climate include:  

o using non-HFC substances with low or zero Global Warming Potential;  

o using low GWP HFCs; using alternative methods and processes for insulation materials, asthma 

inhalers  

o using building designs not requiring as much air conditioning. There are important gains to be made 

from moving to highly efficient room air conditioners with low GWP.  

http://www.ccacoalition.org/en/initiatives/hfc
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o Increasing Crop Yields: present day global relative yield losses due to tropospheric ozone 

exposure range between 7-12% for wheat, 6-16% for soybean, 3-4% for rice, and 3-5% for 

maize (Van Dingenen et al. 2009). Rapidly reducing short-lived climate pollutants will reduce 

ozone pollution. For instance, methane is an important precursor leading to ozone formation 

and mitigation through the collection of landfill methane or the recovery of methane from the 

oil and gas industry will reduce concentrations. Implementing standards requiring EURO 6 

diesel engines to reduce black carbon, will also reduce NOX emissions and hence ozone 

formation.   The overall global reduction of ozone precursors has the potential to avoid the 

annual loss of more than 50 million tons of the yield of these four crops (UNEP/WMO, 2011).  

Many of these opportunities are likely to prove particularly important for the Middle East and North 

Africa. This region carries a heavy burden in terms of the impact of air pollution on health and faces 

multiple and inter-connected development challenges and is particularly vulnerable to the impacts of 

climate change in the near term.  The focus on SLCPs requires the implementation of measures that 

will reduce air pollution in the MENA region, and the same measures will contribute to the 

international efforts to address the near-term climate issues.  Clearly climate change in the region is 

heavily affected by CO2 and other GHGs mainly emitted in other regions, and it is emission reduction 

in these regions that will ultimately help reduce the long-term increase in temperature in the Middle 

East and North Africa. However, the countries of the MENA region could meanwhile benefit from 

joining other countries that are trying to additionally reduce SLCPs to reduce the rate of projected 

warming in the next decades.  

1.2 Wider Impacts and Implications for the MENA Region         

The potential environmental benefits from SLCP mitigation become more important when seen in the 

context of the challenging social and economic trends affecting the region with which they closely 

interact, and which include the following issues: 

Population and energy supplies 

Population is expected to nearly double in the Middle East and North Africa between the years 2000 

and 2050 – with radical increases in the young and dependent elderly populations.   One in every four 

people living in the region is between ages 10 and 24 (27% in 2015 – UN Population Statistics, accessed 

May 2017), but the region remains beset by high youth unemployment.  The numbers entering older 

age will also continue to expand. Between 2015 and 2050, Egypt's population aged 60 and older 

is expected to grow from 7.2 million to 23 million (UN Population Statistics).   Saudi Arabia's 

elderly population is expected to grow from fewer than 1.6 million to 9.6 million over the same 

period (UN Population Statistics). It is the young and the elderly who are most vulnerable to air 

pollution and impose the greatest demands on health services. 

Energy demand: 

There is reduced availability of water in the region which is mainly due to unsustainable use of 

aquifers. A consequence is soaring energy demand to desalinate sea water, thus far largely met by the 

combustion of non-renewable, hydrocarbon energy sources which increase the emission of 

greenhouse gases, contributing to climate change. With increasing temperatures projected for the 

region causing increased evaporation, and the potential for changes to precipitation, run-off around 



11 
 

the Mediterranean is projected to decrease (IPCC AR5 WG1 – Stocker et al. 2013), and so these 

problems may get worse due to climate change.    

Economy   

Overall GDP growth in the MENA region in 2013, 2014 and 2015 was reported by the World Bank to 

be less than 3%, at around 2.4 percent on average (World Bank, 2017). Low oil prices, conflicts, and 

the global economic slowdown have made short-term prospects of significant recovery unlikely, with 

the World Bank expecting growth of slightly above 3% for 2016-19 (World Bank, 2017).   Further, many 

countries in the region are heavily dependent on single industrial sectors.   This is true of almost all 

oil-exporting countries, with their heavy dependence on oil revenues.  

Agriculture  

Agriculture plays an important role in the economies of countries in the Middle East and North Africa, 

ranging, for example, from about 2.3 percent of GDP in Saudi Arabia to 11.2 percent in Egypt (in 2015 

– World Bank World Development Indicators website, accessed May 2017), but it is extremely climate-

sensitive.   In the face of water shortages, large scale irrigation coupled with mechanization has 

enabled intensive production of high-value cash crops, but the region still remains a major net 

importer of food.  According to a 2012 report by the World Bank (Larson et al. 2012), MENA countries 

are large importers of cereals, on average importing 40% of the wheat they consumed (in 2005-7), 

representing between 27-48% of the total food calories they consume.  

As major food importers countries of the Middle East have also in recent years faced the challenge of 

rising prices on world markets due to competition for the same food products (wheat, corn, soybeans, 

animal protein, etc.) from other areas of the world, particularly Asia, where incomes are rising and 

demand for more and better calories is exploding. This continuing vulnerability makes it particularly 

important for the MENA region to minimise ozone-induced crop damage, both domestically and 

globally. 

Urban stress 

The region is highly urbanized with 55% of the population living in cities; only Latin America exceeds 

this rate at over 70%. It is cities that bear the brunt of health damage from air pollution and many of 

the impacts of climate change.   Cairo, Alexandria, Algiers and Casablanca are all expected to increase 

in population by 20-25% between the years 2010-25.  The region will face an enormous growth of 

cities at a rapid rate without enjoying the same economic growth, rising living standard, equal 

distribution and political participation as is usually found in cities. Instead there may be the high 

degree of informality which is clearly visible in the architecture of cities such as Cairo and in the labour 

of the informal sector. 

The region’s cities, which represent hubs for economic, social, cultural, and political activities also  face 

a number of other challenges from SLCPs. Rising sea levels could, for instance, affect 43 port cities—

24 in the Middle East and 19 in North Africa; a 0.5 meter rise would leave more than 2 million people 

displaced in Alexandria, Egypt and cause $35 billion in losses of land, property, and infrastructure, as 

well as incalculable losses of historic and cultural assets according to the World Bank Website 

(accessed May 2017a).        
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1.3 Purpose and Structure of the Meeting 

In the light of these challenges this meeting has been convened to explore the benefits which the 

region could derive from action on short-lived climate pollutants, in particular to consider:  

o of the various sectors where mitigation of short-lived climate pollutants is feasible, which 

offer the highest potential benefits for the region? 

o what are the requirements  for effective national action planning and regional cooperation to 

secure these benefits ? 

o what are the practical barriers to implementation of mitigation measures? 

o what are the implications of reducing short-lived climate pollutants for the  wider strategic 

issues facing the region, such as the prospects for  economic development and urban and 

rural change? 

As background for the discussion, the next section of this paper explores the impact of air pollution 

and climate change in the MENA Region, and how far this could be mitigated by action on SLCPs.    The 

following section then explores opportunities for action to secure large-scale mitigation, at the 

regional and national scales and the steps which countries can take to benefit from these 

opportunities.    The final section identifies some of the key questions which the meeting could usefully 

explore to help chart an effective way forward for the region to secure the benefits of SLCP mitigation. 

 

2. IMPACTS OF AIR POLLUTION AND CLIMATE CHANGE IN THE MIDDLE 

EAST AND NORTH AFRICA    
 

The MENA region is large and diverse. The difference is particularly great between the North African 

countries compared with the Gulf countries. Some countries have abundant oil supplies, others have 

none. Some have significant agriculture, in others agricultural productivity is very low and food has to 

be imported. Some countries are very wealthy, whereas Yemen and Sudan are listed as Least 

Developed Countries by the UN (http://www.un.org/en/development/ desa/policy/cdp/ 

ldc/ldc_list.pdf). 

According to estimates by the Intergovernmental Panel on Climate Change (IPCC), the Middle East and 

North Africa are among the regions which will be most severely affected by climate change in the 

coming decades.   In addition the region is increasingly affected by air pollution: according to the WHO 

analysis, it is now linked to about 114,000 premature deaths from PM2.5 and ozone pollution (see 

section 2.2 and the Annex) each year across the region, making it the largest environmental risk factor, 

and the 7th largest risk factor overall for premature mortality (Global Burden of Disease website - 

https://vizhub.healthdata.org/ gbd-compare/).    However, in spite of solid progress on many fronts in 

recent years, the region remains among those least well equipped to tackle these challenges. 

2.1 Air pollution impacts in the MENA region 

Information on air pollution emissions, concentrations, impacts and policies in each Middle East and 

North African country has been compiled in the Annex, to inform the discussions in this document and 

in the meeting in Jordan.  

http://www.un.org/en/development/
https://vizhub.healthdata.org/%20gbd-compare/
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Air pollution has a number of different impacts affecting health, well-being and economic 

development in the MENA region. Air pollutants, particularly small particulate matter (characterised 

as PM2.5, ground-level ozone and nitrogen dioxide) affect human health. Ozone mainly has an effect 

on respiratory illnesses, and PM2.5 can affect respiratory health – and is a major killer of children aged 

less than 5 from childhood pneumonia, and in adults is a leading environmental cause of premature 

mortality from an increase in the number of fatal strokes, heart disease, lung cancer and Chronic 

Obstructive Pulmonary Disease (WHO 2016).  This is illustrated in the estimates from the WHO in 

Figures 2 and 3 (based upon data shown in the Annex), showing the different causes of death which 

are exacerbated by exposure to PM2.5 air pollution.  The total number of premature deaths attributed 

to PM2.5 in MENA is about 114,000 p.a. estimated for the year 2012 by WHO (2016).   

The death rate attributed to PM2.5 is a way to compare between countries which have very different 

populations and this is shown in Figure 4 showing the deaths per 100,000 people.  By looking at the 

age-standardised values, which try to remove the fact that the age distribution between countries 

differs substantially, similar countries are highlighted as having high death rates as those with a large 

number of deaths, including Egypt, Iraq and Syria.  

It can be seen that the largest number of annual deaths from PM2.5 are in the countries both have high 

PM2.5 concentrations and have large urban populations. Egypt has the largest number of deaths, 

followed by Iraq, Morocco and Saudi Arabia. The level of PM2.5 pollution in shown in Figure 5 and all 

values in MENA are substantially higher than in Europe and North America – as explained in Figure 5 

where the lower values in US, UK and Sweden are outlined in the caption.   

This whole region is characterised by having a large proportion of soil dust / sand in the PM2.5 fraction. 

This is around 80% as an average for the region (Daven Henze personal communication from results 

of his GEOS-Chem model – see Henze et al. 2007) with range of about 70-95% of the PM2.5 being made 

up of sand/soil dust. This means that the anthropogenic PM2.5 will add to the natural PM2.5 burden 

being experienced in the countries of the MENA region. Therefore this region could be considered to 

have increased vulnerability to additional anthropogenic air pollution.  However, it is also clear that 

there are limits to how much soil dust and sand derived PM2.5 can be mitigated and so there will be a 

limit to how much of the 100,000 or so premature deaths can be reduced by mitigation actions. 

PM2.5 air pollution is also a major cause of non-fatal health outcomes, exacerbating chronic conditions 

such as asthma, but also leading to other serious impacts such as non-fatal heart attacks and strokes. 

All of this places an additional burden on the health system in the MENA countries, and economic 

impacts can be substantial.   These derive from direct costs related to, for example, hospital 

admissions, lost work days, lost school days, increased use of medication etc.   

In addition to ambient exposure there are a few countries in the MENA region where exposure to 

indoor PM2.5 concentrations are also very high. Over 28,000 people are estimated to die from causes 

attributable to PM2.5 pollution, and 90% of these are from two countries: Sudan and Yemen. Morocco 

is also accounts for about 5% of the deaths from indoor exposure. Other countries in the region have 

low levels of exposure and health impact from indoor exposure.  
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Figure 2. Annual premature mortality in larger MENA countries from exposure to PM2.5 (source WHO, 

2016), showing the main causes of death affected by PM2.5 air pollution (IHD – Ischaemic Heart 

Disease; COPD – Chronic Obstructive Pulmonary Disease; ALRI – Acute Lower Respiratory Infections) 

 

Figure 3. Premature mortality due to exposure to ambient PM2.5 concentrations in countries of MENA 

with smaller populations, split into the different causes of death related to air pollution (see Figure 2 

for explanation of acronyms) (source WHO, 2016) 
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Figure 4. Deaths per 100,000 due to exposure to ambient PM2.5 concentrations in the countries of 

MENA. These are shown as values that are ‘crude’  and also those that have been standardised for the 

age structure. For comparison the numbers for the USA are 11 (crude) and 5 (age-standardised), for 

UK are 23 (crude) and 9 (age standardised), and for Sweden are 0.4 and 0.1 (source WHO, 2016) 

 

Figure 5. Population-weighted average PM2.5 concentrations in the MENA countries. As an example, 

the values for the USA, UK and Sweden are 10.7, 10.8 and 7.3 µg m-3, respectively, and so all PM2.5 

levels in MENA are substantially higher (source: Brauer et al. 2016) 

Ozone is also an important pollutant affecting health. It is formed in the atmosphere from precursor 

emissions – nitrogen oxides, volatile organic compounds, methane and carbon monoxide. It is formed 

under the action of sunlight, and therefore is often high in polluted areas with a lot of sunshine, such 

as in polluted part of the MENA region. The impact on health is typically lower than that caused by 

particulate air pollution (see Figure 6; there are about 2 600 estimated premature deaths in total for 
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the MENA region, compared with about 114,000 premature deaths estimated from PM2.5) but there 

is recent evidence pointing towards the conclusion that health impacts have been under-estimated 

(Turner et al 2016; Malley et al. in press). The ozone levels estimated for the region are shown in Figure 

7. As expected the levels are all higher than those found in Northern Europe, due to the greater 

amount of sunshine in the region. The levels are comparable to those in the USA, which has a serious 

ozone problem.  UAE, Qatar and Bahrain all have higher values than those experienced in the USA.  

 

Figure 6. Premature mortality due to ozone exposure from data on the Global Burden of Disease 

website (See Annex for details)  

 

Figure 7. A measure of the ozone pollution levels related to human health impacts in the MENA region. 

For comparison the equivalent numbers for the USA, UK and Sweden are 68, 50 and 46 respectively 

(source Brauer et al. 2016 – see Annex for the data)  

2.2 Impacts on Agriculture 

Present day global relative yield losses due to tropospheric ozone exposure range between 7-12% for 

wheat, 6-16% for soybean, 3-4% for rice, and 3-5% for maize. These losses have been measured to be 

as high as 40% in reduced grain yield for wheat, for example in parts of Asia (Maggs et al. 1995). Ozone 

pollution is also a significant cause of crop yield losses in the Middle East and North Africa, in countries 

which have significant agricultural production.  
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Agriculture in the MENA region is only concentrated in some countries and regions, and in those areas 

crop yield losses due to ozone have been demonstrated (e.g. 24% decrease in root weight of radish 

near Alexandria by Hassan et al. 1995). As can be seen in Figure 8 the estimated crop yield losses are 

concentrated in 7-8 countries in the MENA region, dominated by Egypt, Morocco, Algeria, Syria, Sudan 

and Tunisia. If we compare these losses to total production according to the crop statistics of the Food 

and Agriculture Organisation (FAO), we find that the wheat yield loss ranges from 3.3% of total wheat 

yield in Egypt in 2010, 7% in Morocco, and 8% in Algeria. In Egypt it is also estimated to have reduced 

the rice yield by 2.4% and maize yield by 4.3%. These represent large crop losses in relation to the 

overall annual yield, and will have serious economic consequences. Ozone is relatively short lived in 

the atmosphere – existing for a matter of days – but can travel long distances once formed, and so 

some of the ozone-induced damage will be due to transboundary transport of ozone, once it has been 

formed, or from the transport of ozone precursors, which then lead to ozone formation over a 

particular country.  

 

Figure 8. Crop production losses caused by exposure to ozone pollution in the MENA region (source 

data from Rita Van Dingenen, JRC (see Van Dingenen et al. 2009)  

2.3 Climate change in the MENA region 

Implementing measures to reduce Short-Lived Climate Pollutants offers an opportunity to have an 

impact on warming in the near term, but the importance of this has not been considered to any great 

extent in the Middle East and North Africa, except in the countries that are already part of the CCAC. 

However in this section, we suggest that, with the Middle East and North Africa warming rapidly, it 

could be of great strategic importance to promote SLCPs mitigation in the region and be part of the 

efforts to reduce SLCPs worldwide.  

The World Bank has discussed the potential impact of climate change in the Middle East and North 

Africa (World Bank Website - accessed May 2017b). It discusses estimates from the UN’s latest 

Intergovernmental Panel on Climate Change (IPCC) assessment, estimating that most of the MENA 
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region is expected to become hotter and drier.  Higher temperatures and reduced precipitation will 

increase the occurrence of droughts, an effect that is already materializing in the Maghreb. 

According to IPCC computer modelling, an estimated additional 80 to 100 million people will be 

exposed to water stress in the region by 2025, putting more pressure on already depleted 

groundwater resources. Climate models further project sea levels rising by over 0.5 meters by the end 

of the century which would place low-lying coastal areas in Tunisia, Qatar, Libya, UAE, Kuwait, and 

Egypt at particular risk (World Bank Website - accessed May 2017b).   

In terms of economic impact, changes in temperature and precipitation patterns may result in damage 

to tourism and other strategic economic sectors with growth potential such as high-value-added 

agriculture. A combination of adverse impacts could slow down the reform process in governments 

and economies and ultimately offset the benefits generated by revenues from the oil and gas industry 

(World Bank Website - accessed May 2017b)). 

Based on the available data, significant upward temperature trends since the 1970s have been 

observed for parts of the MENA region accompanied by an increasing number of warm days and high 

temperature extremes (Lelieveld et al. 2016). Analysis of long-term temperature data suggests that 

since the 1970s, the frequency of heat extremes has increased in the MENA (Tanarhte et al. 2015). 

Based on health statistics and meteorological data, Lubczyńska et al. (2015) identified a clear 

relationship between high temperatures and cardiovascular mortality by cerebrovascular disease, 

ischemic and other heart diseases. Heat extremes are recognized as the major weather-related cause 

of premature mortality in the region, hence their increase is of great concern. Figure 9 shows the 

measured temperature change across the globe from the year 1901 to 2012 from IPCC AR5 WG I 

(Stocker et al 2013), based on data collected by NASA GISS. This shows that the Middle East and North 

Africa has warmed more than many other parts of the world.   

Heat stress can cause substantial loss of labour productivity (Dunne et al. 2013; Zander et al. 2015). 

Further, it is argued that climate change induced weather extremes can impact human security and 

migration (Barnett and Adger 2007; Piguet et al. 2010; IPCC 2014). Thus heat stress has direct health 

consequences, while social, economic and political contexts are also important to understand the 

potential impacts.  

Lelieveld et al (2016) undertook modelling according to the different Representative Concentration 

Pathway (RCP) scenarios and found that under RCP4.5 (one of the lower emission scenarios used by 

the IPCC) the climate warming in the Middle East and North Africa is projected to be particularly strong 

in the summer, about twice that during the winter, and that average temperatures could rise to 2oC 

above the average of the 1986-2005 period by 2050 for much of the MENA region. From these 

modelling results the number of warm nights could increase from about 16 % in the reference period 

to 41–54 % by mid-century and warm days from 15 % to 37–46 % in the same period. For example, 

today, the number of warm days and nights has approximately doubled since the 1970s.  
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Figure 9. Change in surface temperature over 1901–2012. White areas indicate incomplete or missing 

data (source: IPCC AR5 WG1 - Stocker et al. 2013) 

These observed and modelled increases in heat extremes are attributed to human-induced climate 

change as these effects are absent in the model control runs which do not include anthropogenic 

changes in radiative forcing. This trend is projected to continue in the first half of the 21st century, 

and the number of warm days and nights is expected to increase sharply. The maximum daytime 

temperature during the hottest days is about 43 °C, increasing to nearly 47 °C by the middle of the 

century, and reaching nearly 50 °C by the end of the century in the RCP8.5 scenario (the IPCC scenario 

which projects current emission trends into the future). In the past the average duration of warm 

spells has been about 16 days per year, but this is projected to increase to about 80–120 days by the 

middle of the century. The results of Lelieveld et al. (2016) emphasise the fact that the MENA region 

is a climate change hotspot that could become very hot in the summer.  

In the past, climate assessments of social and economic impacts due to changing weather extremes, 

including consequences for human security and migration, have often focused on storms, floods, 

droughts and sea level rise. It is increasingly recognized that hot weather extremes cause a loss of 

work capacity and aggravate societal stresses, especially for disadvantaged people and vulnerable 

populations (IPCC 2014). Lelieveld et al. (2016) anticipate that climate change and increasing hot 

weather extremes in the MENA, a region subject to economic recession, political turbulence and 

upheaval, may exacerbate humanitarian hardship and contribute to migration. In addition to these 

medium- to long-term trends, extreme temperatures can already be observed, as increasingly 

reported in the media for the region in recent years. 

All of this points to the need to seriously consider strategies that can rapidly address the current rate 

of warming – and the UNEP/WMO assessment (UNEP/WMO 2011) illustrated that this can most 

effectively done if measures are implemented that reduce warming associated with SLCPs, whilst 
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action starting now on CO2 will be needed to reach the peak warming, long-term targets. A 

combination of SLCP strategies and CO2 mitigation provides the opportunity to achieve the Paris 

Agreement targets, and ensure that these are reached with a low rate of warming in the near term – 

i.e. that we take care about ensuring a low rate of warming pathway to the Paris targets (Shindell et 

al. 2017).  

2.4 Source of pollution: pollutant emissions in the MENA region 

The Middle East and North Africa is responsible for about 7 percent of the global methane and NOX 

emissions, and for other substances is between 2.5-7.0% of the global total. Table 2 shows that the 

countries that have the highest methane emissions in the region are Algeria,  Libya, Saudi Arabia, 

Sudan and Oman, and Table 3 shows that the vast majority of this comes from the energy sector, 

specifically from oil and gas extraction in the region. Table 2 shows the 7 countries of the MENA region 

responsible for most of each emission. It can be seen from this table that the countries of Saudi Arabia, 

Iraq, Egypt, Algeria and Libya are the countries most commonly included amongst the highest emitting 

countries for the different pollutants – covering about three quarters of the countries mentioned in 

that table.  

From Table 3 it can be seen that the most important sources of black carbon in the MENA region are 

transport, energy, industry and residential sectors, with agricultural residue burning being important 

for some countries.  Transport, waste, industry and residential sectors are important for many of the 

emissions that contribute to PM2.5 concentrations in the atmosphere (BC, OC, SO2, NOX, PM2.5). For the 

main regional precursors of ozone formation (CO, NOX, NMVOCs) the transport sector is the most 

important.  

2.2 Overall implications 

The MENA region is vulnerable to the impacts of climate change and the climate has warmed 

significantly in the region already. Further warming, with an increase in extreme events will affect 

human health and well-being in the region, and put stresses on the economy. Therefore, the Middle 

East and North Africa would benefit greatly from any action that will reduce the rate of warming in 

the region – with contributions to the action in the MENA region and action in neighbouring regions 

and globally. Air pollution – both from small particulate matter and ground level ozone – is the largest 

environmental cause of premature mortality and other causes of ill-health (e.g. measured by number 

of DALYs). There is therefore increased interest in reducing the air pollution burden in the region. 

Clearly the benefits that would derive from SLCP mitigation strategies will be considerable.  
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Table 2. Top 7 countries contributing to total MENA emissions in 2010 for key pollutants (source: 

IIASA ECLIPSE v5) 

 

Table 3. Emissions of pollutants in the MENA region by sector showing the breakdown as a 

percentage of the total MENA emission for each substance (based on IIASA ECLIPSE v5 emissions) 

 

 

Pollutant Agriculture

Crop 

Residue 

Burning Domestic Energy Industry Solvents Transport Waste

Total 

MENA

Black carbon 3% 5% 19% 9% 62% 2% 100%

Methane 15% 1% 70% 1% 1% 11% 100%

Carbon monoxide 4% 5% 3% 8% 77% 2% 100%

Ammonia 92% 1% 1% 1% 5% 100%

Nitrogen oxides 2% 17% 18% 62% 100%

Organic carbon 12% 13% 6% 5% 49% 15% 100%

Organic matter 16% 15% 5% 5% 46% 14% 100%

PM10 6% 5% 6% 6% 46% 26% 5% 100%

PM2.5 2% 6% 8% 7% 41% 30% 6% 100%

Sulphur dioxide 1% 52% 44% 2% 100%

Volatile organic 

compounds 2% 3% 47% 2% 13% 33% 1% 100%

 
Black 
Carbon Methane 

Carbon 
Monoxide Ammonia 

Nitrogen 
Oxides 

Organic 
Carbon PM2.5 

Sulphur 
Dioxide 

NMVOCs 

 

Saudi 
Arabia 
(18.2%) 

Algeria 
(24.2%) 

Egypt 
(17.1%) 

Sudan 
(43.1%) 

Saudi 
Arabia 
(24.2%) 

Egypt 
(20.7%) 

Egypt 
(27.4%) 

Saudi 
Arabia 
(47.6%) 

Saudi 
Arabia 
(19.3%) 

 
Egypt 
(14.4%) 

Libya 
(12.0%) 

Saudi Arabia 
(16.4%) 

Egypt 
(18.4%) 

Egypt 
(15.2%) 

Saudi 
Arabia 
(16.3%) 

Algeria 
(10.3%) 

Egypt 
(7.2%) 

 
Egypt 
(10.9%) 

 
Algeria 
(12.0%) 

Sudan 
(10.0%) 

Libya  
(11.8%) 

Morocco 
(7.6%) 

Algeria 
(10.5%) 

Algeria 
(11.3%) 

Saudi 
Arabia 
(8.6%) 

Iraq 
(7.0%) 

 
Iraq 
(9.7%) 

 
Iraq 
(9.9%) 

Saudi 
Arabia 
(9.2%) 

Iraq  
(11.8%) 

Saudi 
Arabia 
(5.9%) 

Iraq  
(9.6%) 

Sudan 
(9.1%) 

Sudan 
(7.7%) 

Yemen 
(5.8%) 

 
Algeria 
(9.5%) 

 
Libya 
(7.7%) 

Oman 
(8.2%) 

Algeria 
(9.6%) 

Algeria 
(5.4%) UAE (8.2%) 

Libya  
(8.0%) 

Iraq 
(5.6%) 

Kuwait 
(5.4%) 

 
UAE 
(9.1%) 

 
UAE 
(7.0%) 

UAE  
(6.8%) 

Sudan 
(6.5%) 

Iraq  
(5.0%) 

Libya 
(5.8%) 

Iraq  
(7.1%) 

Tunisia 
(5.4%) 

Tunisia 
(4.1%) 

 
Oman 
(8.8%) 

 
Syria 
(6.8%) 

Iraq  
(6.3%) 

Morocco 
(4.4%) 

 
Syria  
(3.7%) 

Syria 
(4.6%) 

Morocco 
(5.6%) 

Syria 
(5.3%) 

Morocco 
(4.0%) 

 
Libya 
(7.2%) 

Total MENA 
emissions  
(kt y-1) 392 23 602 17 775 2 349 6 653 335 1 387 4 764 

 
 
6 670  

Total Global  
emissions  
(kt y-1) 7 109 333 558 544 168 54 917 94 684 13 121 45 999 84 520 

 
 
107 560 

MENA as a % of 
Global 
emissions  4.3% 7.1% 3.3% 4.3% 7.0% 2.6% 3.0% 5.6% 

 
 
6.2% 
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3. MITIGATING SHORT-LIVED CLIMATE POLLUTANTS: OPPORTUNITIES FOR 

ACTION   
 

As set out in the previous section, a significant degree of warming can already be observed in the 

Middle East and North Africa region. Modelling suggests that it is set to get worse, causing increased 

health and environmental impacts, seriously affecting well-being and the social, economic and 

political fabric of the region.  At the same time air pollution remains a serious yet under-reported issue 

for the region, and is the most important environment-mediated risk to human health.  In these 

circumstances there is a clear need to explore policies and measures that could be effective over the 

next few decades in reducing climate and air pollution risks to the region. 

On the second day of the meeting in Amman the programme will therefore focus on the measures 

that can be taken to reduce the impacts from air pollution and climate change in the near to medium 

term, and the opportunities and barriers to their implementation.  

Opportunities for mitigation policies and measures can be found at all scales – global, regional, 

national and sub-national.  Co-operative action at regional level is important, because many air 

pollutants are regional phenomena, unconstrained by national boundaries, and effective control 

measures may require cross-border co-operation. Equally, environmental and cultural conditions are 

likely to be relatively similar in neighbouring countries, increasing opportunities for the sharing of 

experience and cooperation in development of mitigation policies and measures. 

The national level is the most relevant scale for regulation and control of emissions from the sources 

of short-lived climate pollutants. This is because it is the level at which most relevant policy, regulatory 

and financial decisions are taken. This has led the Climate and Clean Air Coalition (CCAC) to establish 

an initiative for Supporting National Planning and Action on short-lived climate pollutants (SNAP).  14 

countries are receiving support from the SNAP initiative to strengthen their institutions to coordinate 

and develop policy action on short-lived climate pollutants, and 12 of them, which includes Morocco 

from this region, are also receiving support to develop national SLCP action plans. 

The concluding sessions of the meeting will explore experience so far with this work and seek to draw 

out some of the conclusions and lessons that may be relevant to the region and other regions. As 

background for this discussion the following paragraphs summarise some of the main conclusions that 

have emerged from the Initiative so far – both at the broad strategic level and in terms of the necessary 

pre-conditions for effective implementation of mitigation policies and measures.    

3.1 Short-Lived Climate Pollutant Mitigation: Strategic considerations 

As indicated in the Introduction, the UNEP/WMO ‘Integrated Assessment of Black Carbon and 

Tropospheric Ozone’ (UNEP/WMO 2011) proved to be a landmark assessment, demonstrating that it 

is possible to halve the rate of warming and avoid up to 0.6°C of warming in the first half of this century 

by reducing emissions associated with sources of short-lived climate pollutants, and also reduce the 

health impacts of air pollution.  CO2 mitigation will mainly protect the long term and peak climate, and 

not greatly affect the trajectory of warming between the present day and mid-century. The 

implementation of a global strategy to reduce short-lived climate pollutants would contribute to 

avoiding some of the warming projected for the MENA region in the coming decades.  
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The UNEP/WMO assessment also points to a number of other important strategic considerations. 

Most importantly, whereas CO2 is a global issue, the benefits of action on short-lived climate 

pollutants taken by countries in the region – in terms of health and crop yields – would mainly be felt 

in the region. Promoting SLCP strategies in the MENA region is therefore in the strong self-interest of 

the countries in the region, and will also contribute to reducing the rate of atmospheric warming. One 

characteristic of the MENA region important for the impact of SLCP strategies is that black carbon has 

a greater effect over highly reflective surfaces (i.e. with high albedo) which includes desert areas. In 

addition, organic carbon, which cools the atmosphere and is co-emitted with black carbon, has a lower 

cooling effect above desert areas. Therefore, sources of black carbon may be having a relatively higher 

impact on radiative forcing when the emissions are transported over desert areas. This is reflected in 

Figure 10 from the UNEP/WMO Assessment (2011), which shows that when all SLCP measures 

(methane and black carbon measures) are implemented globally, that there is a particularly large 

change in radiative forcing over the MENA region. This implies that there could be large benefits from 

BC mitigation for the MENA region.  

 

Figure 10. Radiative forcing at 2030 from O3 and aerosols in the two models relative to the reference 

case (direct aerosol forcing only) Source: UNEP/WMO 2011. 

A further consideration is that emitting sectors and the mitigation measures available to address them 

are very diverse, as will be clear from presentations and discussion in part three of the programme. 

The implication of this is that countries have scope to assemble strategies which fit their own 

circumstances and wider priorities. This is particularly relevant for the MENA region because of the 

wide divergences among countries in the region in economic activity and in industrial and social 

structure, graphically illustrated by the national assessments in the Annex. 

A final consideration, critical for public policy in particular in developing countries, is that for the great 

majority of significant emission sources there are already available  tried and tested mitigation policies 
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and measures. Further the measures on which the Global Assessment was based were not only cost 

effective, they in many cases offered significant financial benefits.  

3.2 Reducing short-lived climate pollutants:  Ensuring Effective Delivery   

In respect of mitigation actions, experience so far suggests that there are four main requirements if 

policies and programmes are to be relevant and effective, at least at the national scale:   

o A scientifically and technically robust assessment system which allows the potential impacts of 

different emission sources to be measured, the mitigation potential of different policies and 

measures quantified, and priority measures identified. This can be provided through the LEAP-

IBC tool developed by the Stockholm Environment Institute (SEI) in collaboration with the US EPA 

and Daven Henze at the University of Colorado, with support from the Coalition and which will 

be described in the presentation.  It allows to develop a baseline of national emissions of short-

lived climate pollutants, and co-emitted pollutants (BC, CH4, OC, NMVOC, CO, NOX, SO2, CO2, NH3 

and other PM2.5), explore various mitigation scenarios, and understand their impacts on 

emissions, air quality, climate, health and crop yields. It enables countries to be confident that, 

in their own national circumstances, they can properly understand the nature and scale of the 

problems caused by emissions of these pollutants, and can with equal confidence assess the likely 

impact of the policies and measures they could adopt to address the problems.  

o Understanding of the opportunities, barriers and constrains which have to be taken into 

account in any policy judgement. The results of the modelling and similar processes are 

necessarily theoretical. They tell us what in principle the impacts of emissions and the results of 

policies are likely to be, but they do not directly reflect the real-world situations in which policy 

judgements must be made. This requires an understanding of the opportunities a particular 

technique or policy offers, and the barriers and constraints to its implementation. The sorts of 

considerations which need to be taken into account here to identify appropriate priorities might 

for instance include time required for implementation, time to results, implementation 

complexity and costs, public and political opposition. In this area partners are sharing experience 

and working to develop processes that can help to ensure that relevant considerations can be 

identified and weighed. Necessarily these processes are largely judgemental, but some 

techniques – such as multivariate analysis – are being developed to assist this. 

o Implementation pathways. A further area where partners are sharing experience is to 

understand and making effective use of the different processes for delivering change that 

characterise the different sectors. These can be very varied. For instance in oil or vehicle 

industries it may be sufficient to get the support of senior company executives to secure support 

for the policy or technical change. In those cases decisions and implementation can be relatively 

quick. By contrast in infrastructure programmes such as waste management, which are usually 

public sector owned or driven, there is a broad and often bureaucratic process of consultation 

and consensus development, and lengthy timetables reflected in agreed pipelines of schemes. By 

contrast in the domestic and artisanal sectors – with programmes such as Clean Cookstoves – the 

determining factors are often long-ingrained cultural habits which often cannot be changed 

quickly or easily, and where action ultimately lies not with a few decision-makers but with 

thousands or millions of individuals making their own choices. In such cases the implementation 

timescales may be very long and the processes complex. The implication is that in developing 
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mitigation programmes and projects it is essential to take account of their particular 

implementation pathways, and the impact that this can have on how quickly and reliably emission 

reductions can be delivered. 

o Mainstreaming action on SLCPs: To make progress with SLCP mitigation at the scale required to 

have a serious impact on climate change and air pollution requires that government finance and 

planning systems are aligned to deliver it. This means two things.  First it requires that SLCPs have 

an established place within the budgeting process – normally a specific line in the national budget 

which helps ensure continuity of policy commitment and financial consideration. National 

budgets and development plans may only be revisited every 5 years or so and it is important that 

plans and programmes are developed to fit in with the timetable. The second aspect of 

mainstreaming is more specific to short-lived climate pollutants.  In their different forms short-

lived climate pollutants feature in almost all sectors of economic activity. Each of those sectors – 

energy, agriculture, infrastructure, environment or whatever – is likely to have their own 

established plans and processes. A strategy to reduce short-lived climate pollutants cannot 

rewrite those other plans, although it may draw them together and reconcile them. More 

realistically, what is needed (and what can more realistically be delivered) is a decision-making 

process which identifies and promotes opportunities for short-lived climate pollutant mitigation 

within the different planning systems, allows cross-sectoral needs and priorities to be built into 

the separate plans, and monitors overall progress in mitigation  at the national scale.  

4. ISSUES FOR THE MEETING  

The objectives of the meeting are to: 

o look at the scope for mitigation action across all the emitting sectors – and their relative cost, 

benefits, availability of technologies, and how far they are  realistically feasible and socially 

appropriate in the communities of the region;  

o assemble  a picture of existing legislation and mitigation action across the region; 

o look at the implications of reducing short-lived climate pollutants for the  wider strategic 

issues facing the region, such as the prospects for  economic development and urban and 

rural change. 

Ultimately, however, the issues on which the meeting mainly focuses must be left to emerge from the 

discussions and presentations, but the following questions may be particularly relevant: 

o of the various sectors where mitigation of short-lived climate pollutants is feasible, which 

offer the highest potential benefits for the region? 

o what is needed for effective national action planning and regional cooperation ? 

o what are the practical barriers to implementation of mitigation measures, such as the sixteen 

measures identified in the UNEP/WHO report? 
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Annex 1: Pollutant Emissions, Concentrations, Impacts and Relevant Policies 

of MENA Countries 
 

The following fact sheets contain information relevant to the SLCP and air quality issues for all of the 

MENA countries. The first data represented are the emissions of relevant pollutants which have been 

estimated by Amann and Klimont et al at IIASA (IIASA 2014) and these versions emissions are called 

ECLIPSE. Note that these emissions are for black carbon – BC; methane – CH4; carbon monoxide – CO; 

ammonia – NH3; nitrogen oxides – NOx; organic carbon – OC; organic matter – OM; directly emitted 

PM10 particles – PM10 and directly emitted PM2.5 particles – PM2.5 – these fractions include the BC 

+ OC + OM + other, mineral particles; sulphur dioxide – SO2; volatile organic compounds – VOC.  

The reason why these are important pollutants is due to the fact that these are the emissions that give 

rise to PM2.5 concentrations in the atmosphere (directly emitted: BC, OC, OM, mineral particles; 

emissions giving rise to secondary inorganic particles: SO2; NOX and NH3), which are the pollutants 

causing the largest degree of ill-health. In addition they include the precursors of ozone pollution that 

affects human health and vegetation, including crop yield and quality. These ozone precursors are 

NOX, VOC, CO and CH4.  

They also include the different emissions that affect the climate, in addition to CO2 which is not shown 

here, and other long-lived greenhouse gases, including N2O. BC, and CH4 are the emissions that warm 

the atmosphere and OC and SO2 the main emissions cooling the climate.  These are all short-lived in 

the atmosphere (a matter of days in the case of SO2, OC and BC, and about 12 years for methane).  

The charts that follow show which sectors the emissions derive from as well as indicating the size of 

the emissions from these different sectors.  

There is then a section indicating the population-weighted concentrations of PM2.5 and ozone which 

are taken from a paper by Brauer et al. 2016. He is part of the Global Burden of Disease network of 

scientists who have calculate impacts on human health. These form the basis for some of the health 

impacts provided for each country (for ozone and indoor exposure to PM2.5, and in some cases for 

ambient exposure to PM2.5 – Global Burden of Disease website, accessed May 2017). For most 

countries we have taken the WHO numbers for premature mortality from ambient exposures (WHO 

2016).  

Vegetation impacts included are crop yield losses from ozone pollution estimated by Van Dingenen 

using methods explained in Van Dingenen (2009).  

Relevant policies have been collected in a UNEP report (accessed 2016), and also by looking at the 

NDCs where these have been submitted (UNFCCC website accessed 2017). 

 

 

  



30 
 

REFERENCES 

Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air 

Pollution Exposure Estimation for the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–

88; doi:10.1021/acs.est.5b03709. 

Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017). 

IIASA (2014) ECLISPE v5  ECLIPSE V5 global emission fields. International INsitute for Applied Systems 

Analysis, Laxenburg, Austria 

http://www.iiasa.ac.at/web/home/research/researchPrograms/air/ECLIPSEv5.html 

UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp) 

Accessed 2016: 

UNFCCC website (accessed May 2017): http://www4.unfccc.int/ndcregistry/Pages/All.aspx 

Van Dingenen, R -  data sent in 2016 (methods in Van Dingenen, R., Dentener, F.J., Raes, F., Krol, 
M.C., Emberson, L.,  Cofala, J. (2009) The global impact of ozone on agricultural crop yields under 
current and future air quality legislation. Atmospheric Environment 43, 604-618.) 

WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. World 

Health Organisation, Geneva.  

  

http://vizhub.healthdata.org/gbd-compare/
http://www.iiasa.ac.at/web/home/research/researchPrograms/air/ECLIPSEv5.html
http://www.unep.org/transport/airquality/catalogue.asp
http://www4.unfccc.int/ndcregistry/Pages/All.aspx


31 
 

Algeria 

Sectors and Emissions:   

Algeria emissions (kt y-1) in 2010 (source: IIASA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  184.65  109.22    8.77 1.95   

Crop Residue Burning 0.18 1.44 14.31 0.34 0.36 0.84 1.51 1.72 1.53 0.15 1.97 

Domestic 3.22 20.28 162.71 0.25 10.62 7.17 11.86 18.56 18.18 2.25 24.90 

Energy 9.07 5,080.36 42.07 0.1 83.68 2.34 3.04 11.61 11.61 100.76 328.40 

Industry 2.02 4.88 51.66 1.05 76.98 0.59 0.77 114.07 78.91 42.02 1.19 

Solvents           60.70 

Transport 20.83 22.62 1,371.74 1.40 525.47 18.72 24.34 51.69 48.57 5.78 200.82 

Waste 1.02 390.25 66.00 14.46 2.15 8.28 10.77 14.93 13.73 0.94 13.29 

 
 

 
 
 

 
 
 
Pollutant Concentrations 
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National population-weighted annual average PM2.5 concentration:                           19.26 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:   69.70 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for the 
Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
 
Human Health 
Premature deaths linked to outdoor PM2.5:           11 424  (2012)   
Premature deaths linked to outdoor ozone:                238 (2015) 
Premature deaths linked to indoor PM2.5 exposure:    97  (2015) 
 
Source:  
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. World 
Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017). 
 
Ozone induced crop production loss in 2010 
Wheat: 220.2  kt y-1            (8.5%) 

Rice:          0.0  kt y-1 
Maize:       2.3 kt y-1              (NA) 
Soy:           0.0  kt y-1 
 
Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
  

Policies 
Source: UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp): 
 
Industry:  

 Subsidies are available for energy efficiency auditing and investments 
Transport: 

 Euro 2 and Euro 3 emission standards and old vehicle are tested every 2 years for conformity. 

 Fuel (diesel) sulphur content restricted at 2,500 ppm 

 Pre-importation inspection is required for used car importation and Age restriction on importing used cars is 
set at 3 years 
 

Open burning: 

 Municipal Solid Waste Management National Program (PROGDEM): Launched in 2001, it has already made 
the development of many SWM projects possible.  

 Industrial and Special Waste Management National Program: This program aims at the control and disposal of 
special industrial waste and potentially infectious healthcare waste. 

 
Algeria’s INDC 

 Algeria’s mitigation strategy covers mainly energy, forests, housing, transport, industry and waste sectors. It 
is based in particular on the national programs for renewable energy and energy efficiency. 

 With regard to methane emitting sectors it includes waste valorization; composting organic waste and green 
waste; Energy recovery and recycling of methane from landfill sites and waste water treatment plants. 

 

  

http://vizhub.healthdata.org/gbd-compare/
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Bahrain 

Sectors and Emissions:  
 
 

Bahrain emissions (kt y-1) in 2010 (source: IIASA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  0.02  0.08    0.01 0.0   

Crop Residue Burning 0 0 0 0 0 0 0 0 0 0 0 

Domestic 0.09 6.38 4.75 0.02 2.94 0.32 0.49 0.84 0.81 1.15 2.26 

Energy 0.09 30.06 5.28 0.03 20.22 0.33 0.44 0.14 0.13 42.63 9.71 

Industry 0.09 6.15 17.18 0.21 18.60 0.08 0.10 0.90 0.61 20.21 1.11 

Solvents           7.67 

Transport 1.30 3.45 103.36 0.40 35.71 1.19 1.54 3.01 2.70 0.41 16.63 

Waste 0.05 38.00 3.17 0.53 0.10 0.40 0.52 0.71 0.66 0.05 0.64 

 
Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                               43.6 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:    107.4 ppb 
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Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                148     (2012) 
Premature deaths linked to outdoor ozone:                 10.4 (2015) 
Premature deaths linked to indoor PM2.5 exposure:     1.2  (2015) 
 
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. World 
Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017). 
 
Ozone induced crop production loss in 2010 
Wheat:   0 kt y-1 

Rice:       0 kt y-1 
Maize:    0 kt y-1 
Soy:        0 kt y-1 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp): 
Industry:  
 Emission regulation policy tools include: 
 ● Requirement for an Environmental Impact Assessment for new projects 
 ● Compliance Plan for existing establishment  
 ● Compliance Reports to emission standards for all operational plants  
 ● Complaints investigation  
 ● Routine Inspection 
 Energy efficiency incentives: 
 ●The Electricity and Water Authority in Bahrain has set a target of 40% reduction of building electricity 
 consumption and CO2 emissions to be achieved by using envelope thermal insulation codes. 
 
Transport: 

 Ministerial Order (8) year of 2004 made specific requirement for vehicle emission standards, some of these 
requirements were; All vehicle models made after 2004 and above must be fitted with catalytic converters; 
CO in gasoline engines should not exceed 45 ppm- HC 1.2ppm; and Opacity for diesel engines should not 
exceed 40%. 

 Diesel sulphur content is regulated at 500ppm, but the country produces diesel at 10ppm sulphur content 
for export. 

 All vehicles have used lead free gasoline since 2002 
 
Information in Bahrain’s INDC 

 44% NOx emissions from the power generation station. 

 Motor Vehicles Standards and technical regulations are adopted to reduce the emissions from gasoline and 
diesel engine vehicles 

 

 
 
 
 
 
  

http://vizhub.healthdata.org/gbd-compare/
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Egypt 

Sectors and Emissions:   

 
 
 

 

Egypt emissions (kt y-1) in 2010 (source: IIASA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  484.23  365.94    10.36 2.30   

Crop Residue 
Burning 

2.24 21.08 188.17 4.22 4.44 10.71 19.27 23.03 20.44 1.95 27.44 

Domestic 3.34 16.78 231.20 0.35 19.04 10.48 16.96 26.61 26.05 7.79 36.59 

Energy 2.73 460.04 59.18 0.16 131.66 2.11 2.74 10.88 9.35 236.52 104.84 

Industry 4.35 27.38 226.13 6.57 214.14 4.71 6.32 319.04 226.70 80.50 19.62 

Solvents           142.80 

Transport 29.47 24.67 2,227.54 2.21 638.95 28.18 36.638 77.88 73.22 14.93 373.67 

Waste 1.63 448.48 104.99 52.87 3.42 13.17 17.126 23.75 21.85 1.50 21.15 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                             36.39 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:    70.1   ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                          43 531 (2012) 
Premature deaths linked to outdoor ozone:                           1 145 (2015) 
Premature deaths linked to indoor PM2.5 exposure:                 257 (2015) 
 
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. World 
Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017). 
 
Ozone induced crop production loss in 2010 
Wheat:   237.5 kt y-1     (3.3%) 
Rice:        102.4 kt y-1   (2.4%) 
Maize:     303.8 kt y-1   (4.3%) 
Soy:              0    kt y-1     
 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp): 
General: Air quality is one of the principal issues addressed in Law 4/1994 for the Environment 
Industry:  

 The government has prepared a National Energy Conservation plan, and has set up an inter-ministerial 
energy conservation coordination group to oversee the activities of energy consumers and suppliers in 
promoting more efficient use of energy. 

 Egypt's Lead Smelter Action Plan addresses the high emissions from the smelters by promoting the use of 
more environmentally friendly technology, and by supporting the relocation of all lead smelting activities 
away from densely populated areas. 

 The government has piloted the use of compressed natural gas in brick factories instead of the more 
polluting mazout as fuel.  

Transport: 

 Euro 2 and Euro 3 emission standards  

 Fuel (diesel) sulphur content is predominantly between 6000 and 7000 ppm  

 Only unleaded fuels is sold in the country 

 Age restriction on importing used cars is at 3 years 
Open burning:  

 Started the implementation of the national strategy for Integrated Solid Waste Management at the 
governorate level. 

Indoor domestic burning:  
Some initiatives to increase energy efficiency in households include: 

 National Efficient Lighting Initiative (NELI), including encouraging local manufacturing of CFLs. 

 Energy efficiency standards & labelling (refrigerators, air conditioners and washing machines), including the 
adoption of cost-effective standards, and analysis of EE improvement technologies. 

 Public awareness programme to encourage EE lamp adoption 
 
 

  

http://vizhub.healthdata.org/gbd-compare/
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Iraq 

Sectors and Emissions:   
 

Iraq emissions (kt y-1) in 2010 (source: IIASA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  127.42  105.158    2.593 0.576   

Crop Residue Burning 1.43 14.07 121.50 2.684 2.798 6.821 12.277 14.927 13.245 1.236 18.170 

Domestic 0.23 13.74 11.55 0.040 6.337 0.755 1.156 1.980 1.919 2.650 5.023 

Energy 6.17 1,196.63 50.82 0.156 91.077 1.512 1.965 13.340 12.083 273.597 360.083 

Industry 3.75 15.51 65.688 2.005 79.516 1.480 1.924 37.277 25.445 44.764 6.823 

Solvents           64.643 

Transport 18.16 8.95 1,826.810 5.154 455.628 10.809 14.052 42.174 37.927 8.741 188.216 

Waste 0.30 113.46 19.569 1.134 0.633 2.445 3.178 4.389 4.038 0.278 4.012 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                              32.6 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:     74.8 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                        10 085 (2012)  
Premature deaths linked to outdoor ozone:                            161 (2015) 
Premature deaths linked to indoor PM2.5 exposure:              285 (2015) 
 
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. World 
Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017). 
 
Ozone induced crop production loss in 2010 
 
Wheat:     26.54 kt y-1 

Rice:            0.24 kt y-1 
Maize:        1.46 kt y-1 
Soy:             0 kt y-1 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp): 
 
General:  

 The standards used for Air quality based on the maximum allowable limits established by WHO, the World 
Bank (WB) guidelines, and the US Environment Protection Agency guidelines. 

 Air quality issues are addressed in the Iraq National Environmental Strategy and Action Plan (NESAP) 
Industry: 

  Protection of the Environment Law No. 27 of 2009 requires all companies to conduct and environmental 
impact assessment (EIA). 

 The Ministry of Electricity is developing seven renewable energy projects with potential combined capacity 
of 830 MW. 

 
 

  

http://vizhub.healthdata.org/gbd-compare/
http://www.unep.org/transport/airquality/catalogue.asp
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Jordan 

Sectors and Emissions:   

 
 

Jordan emissions (kt y-1) in 2010 (source: IIASA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  18.088  14.564    1.683 0.374   

Crop Residue Burning 0.147 1.199 11.054 0.252 0.158 0.574 1.033 1.346 1.194 0.079 1.582 

Domestic 0.103 6.929 5.323 0.020 3.383 0.357 0.546 0.948 0.914 1.893 2.568 

Energy 0.216 3.834 3.430 0.025 14.872 0.099 0.129 1.235 0.994 50.324 3.122 

Industry 0.492 4.655 20.620 0.146 24.657 0.252 0.328 5.475 3.687 21.773 0.939 

Solvents           6.862 

Transport 2.715 1.687 232.508 0.676 59.795 1.723 2.240 6.325 5.684 1.368 10.418 

Waste 0.063 14.425 4.097 0.597 0.130 0.512 0.666 0.922 0.848 0.057 0.825 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                           25.63 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:   73.12 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:             1 483 (2012) 
Premature deaths linked to outdoor ozone:                34 (2015)    
Premature deaths linked to indoor PM2.5 exposure:    1  (2015) 
 
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. 
World Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
 
Wheat:    0.46 kt y-1 

Rice:        0 kt y-1 
Maize:    0.45 kt y-1 
Soy:         0 kt y-1 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp)  
 
Industry: 

 Maximum levels of pollutant gas emissions from industry were set in 2006 

 Implemented a National Energy Efficiency Strategy for 2005-2020 in 2005: 7% of energy mix to come from 
renewable energy sources by 2015 and 10% by 2020. It also contains measures including income tax 
exemption, removal of oil and electricity price subsidies, grants and loans, tax reduction, appliance 
labelling, and energy audits 

 In February 2008, oil product prices were fully liberalised stimulating a market response on both improving 
energy efficiency and increasing the use of renewable energy  

 The Renewable Energy and Energy Efficiency Law 3 was enacted in 2010 in order to provide the 
government with suitable tools to reach the National Energy Efficiency Strategy targets  

  
Transport: 

 In 2006, maximum emission levels were determined for CO2 (maximum 10%), CO (max. 5%), unburned 
hydrocarbons (black smoke) (max. 600 ppm) and the opacity of diesel emissions (max. 70%). 

 Fuel sulphur limited at 5000ppm and all vehicles use lead free gasoline. 
Indoor domestic burning:  

 Access to electricity across Jordan is 99% 
 

Information in the INDC 

 MoT’s long term national transport strategy (2014) in which the sustainable transport is one of its pillars; 

 Increasing the total number of commuters using public transport as a percentage of the total number to 
25 % by 2025;  

 Introduction of the Zero Emission Electric Vehicle (ZEV) in Jordan will be implemented in various phases 
with the eventual deployment of 3000 charging stations ( on grid & off grid) by to support 10000 ZEVs by 
the private sector. The ZEV charging stations will be powered by renewable energy. 

 

 

http://vizhub.healthdata.org/gbd-compare/
http://www.unep.org/transport/airquality/catalogue.asp


41 
 

 

Kuwait 

Sectors and Emissions:   
 

Kuwait emissions (kt y-1) in 2010 (source: IIASA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  7.267  9.283    1.114 0.247   

Crop Residue Burning 0 0 0 0 0 0 0 0 0 0 0 

Domestic 0.392 28.318 21.052 0.077 13.032 1.420 2.181 3.712 3.608 5.088 10.028 

Energy 2.033 265.075 25.773 0.108 67.512 1.151 1.496 6.785 5.865 239.979 97.276 

Industry 0.523 18.036 68.700 1.401 65.353 0.322 0.418 5.070 3.468 9.034 6.273 

Solvents           47.088 

Transport 3.009 9.717 117.446 0.877 77.959 4.724 6.141 6.977 6.275 0.953 123.484 

Waste 0.035 94.707 2.234 2.332 0.073 0.279 0.363 0.503 0.463 0.032 0.450 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                                  49.11 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:         84.35 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                            487 (2012) 
Premature deaths linked to outdoor ozone:                               7  (2015) 
Premature deaths linked to indoor PM2.5 exposure:                  1  (2015) 
 
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. 
World Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat:  0 kt y-1 

Rice:      0 kt y-1 
Maize:   0 kt y-1 
Soy:        0 kt y-1 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp)  
 
General:  

 Kuwait ambient Air quality Standards set the concentration limits for the criteria air pollutants. 
Industry:  

 Kuwait aims for 5% of total electricity supply from renewable energy by 2020. 
Transport: 

 Roadworthiness inspection system established in 2004 for vehicles over two years old; inspection is annual 
for petrol vehicles, every six months for diesel vehicles 

 Diesel sulphur content is regulated at 5000ppm, but the dominant diesel in the market has a sulphur 
content of 500ppm. All vehicles use lead free gasoline.  

 Imports of motor vehicles more than five years old are restricted. 

 Mass transit systems project (metro system). 
 

Open burning of waste:  

 Government is encouraging investments in conversion of waste to energy through Public Private 
Partnerships. 

 
 

 
 
 
 
 
 
 
 
 
 
  

http://vizhub.healthdata.org/gbd-compare/
http://www.unep.org/transport/airquality/catalogue.asp
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Lebanon 

Sectors and Emissions:   
 Lebanon emissions (kt y-1) in 2010 (source: IIASA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  10.424  19.202    2.359 0.523   

Crop Residue Burning 0.124 1.280 10.290 0.220 0.172 0.527 0.948 1.270 1.127 0.080 1.650 

Domestic 0.091 6.299 4.763 0.018 2.990 0.320 0.491 0.844 0.817 1.436 2.284 

Energy 0.202 2.870 2.851 0.027 17.103 0.034 0.044 1.098 0.903 51.342 2.494 

Industry 0.783 5.011 18.063 0.133 24.628 0.343 0.446 8.152 5.530 22.702 0.899 

Solvents           6.047 

Transport 1.220 1.395 240.583 0.560 49.383 3.053 3.969 2.836 2.550 0.474 11.054 

Waste 0.051 8.181 3.289 0.531 0.105 0.411 0.534 0.740 0.681 0.046 0.663 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                               23.55 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:      71.74 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                          1 434 (2012)  
Premature deaths linked to outdoor ozone:                              61 (2015) 
Premature deaths linked to indoor PM2.5 exposure:                   0 (2015) 
 
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. 
World Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat:    6.97 kt y-1 

Rice:         0 kt y-1 
Maize:     0 kt y-1 
Soy:          0 kt y- 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp)  
 
Transport: 

 Fuel sulphur content is regulated at 5000ppm and all vehicles use lead free gasoline  

 Lebanon allows the import of cars up to 8 years old 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://vizhub.healthdata.org/gbd-compare/
http://www.unep.org/transport/airquality/catalogue.asp
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Libya 

Sectors and Emissions:   

 
 

 

Libya emissions (kt y-1) in 2010 (source: IASSA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  37.493  25.856    4.817 1.070   

Crop Residue Burning 0.004 0.030 0.301 0.007 0.008 0.018 0.033 0.037 0.033 0.003 0.040 

Domestic 0.099 0.626 5.010 0.008 0.328 0.221 0.365 0.572 0.560 0.069 0.767 

Energy 5.544 2,688.732 22.209 0.054 47.028 1.406 1.828 12.786 10.688 61.194 187.532 

Industry 0.193 0.816 16.457 1.133 20.744 0.100 0.130 10.894 7.536 5.499 1.072 

Solvents           57.277 

Transport 17.052 5.593 2,033.166 0.849 319.545 22.389 29.106 42.318 39.763 5.255 227.272 

Waste 0.322 86.364 20.837 0.448 0.680 2.614 3.399 4.713 4.336 0.298 4.197 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                              27.81 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:     60.9 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                           2 054 (2012) 
Premature deaths linked to outdoor ozone:                              39 (2015) 
Premature deaths linked to indoor PM2.5 exposure:                 70 (2015) 
 
Source:  
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. 
World Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat:  7.40 kt y-1 

Rice:       0 kt y-1 
Maize:   0.01 kt y-1 
Soy:       0 kt y-1 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp)  
 
General:  

 In Libya air pollution is regulated under article 10-17 of law no. 15 of 2003 
Industry: 

 The Renewable Energy Authority of Libya (REAOL) has created a RE roadmap up to 2030, that has been 
approved by the former Ministry of Electricity and Energy.  

 Long-term plans are to cover 25% of Libya’s energy supply by renewable energies by the year 2025, rising 
to 30% by 2030. 

Transport: 

 Environmental law 15 stipulates that vehicles must pass internal combustion and fuel quality tests. Road 
eligibility tests are conducted during licensing. No exhaust gas tests are performed. 

 Fuel sulphur content is up to 10000ppm although the most dominant fuel in the market has 1500ppm. All 
vehicles use lead free gasoline 

 
 
 
 
 
 
 
 
 
 
 
 
  

http://vizhub.healthdata.org/gbd-compare/
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Morocco 

Sectors and Emissions:   
 

Morocco emissions (kt y-1) in 2010 (source: IASSA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  227.808  163.389    24.313 5.403   

Crop Residue Burning 0.038 0.257 2.884 0.071 0.075 0.180 0.323 0.349 0.309 0.032 0.351 

Domestic 2.908 18.325 147.027 0.224 9.613 6.474 10.707 16.772 16.421 2.049 22.518 

Energy 0.703 4.260 3.535 0.027 35.168 0.247 0.321 6.422 4.386 97.794 10.342 

Industry 0.601 1.935 39.261 0.236 45.606 0.467 0.610 33.975 23.501 86.628 0.459 

Solvents           19.718 

Transport 2.875 4.883 529.615 0.426 140.649 3.564 4.634 7.126 6.696 0.956 29.886 

Waste 0.947 25.150 61.170 13.056 1.995 7.675 9.978 13.836 12.729 0.874 12.333 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                               17.35 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:       58.7 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                 8 134 (2012) 
Premature deaths linked to outdoor ozone:                   151 (2015)  
Premature deaths linked to indoor PM2.5 exposure:  1 278 (2015) 
 
Source:  
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. 
World Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat:    340.2 kt y-1     (7.0%) 
Rice:             0 kt y-1 
Maize:     62.68 kt y-1      (22%) 
Soy:           0 kt y-1 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp  
Industry: To reach its renewable energy goals, Morocco has started to introduce a modern legal and regulatory 
framework for the energy sector. In early 2010, relevant legislation and regulations were defined. Among these, 
were the following laws:  

 The Renewable Energy Law (13.09 of February 11, 2010) aims at fostering and promoting renewable 
energy and regulates the commercialization and exportation of renewable energy. Furthermore, it 
outlines a procedure for the authorization of renewable energy installations.  

 The law for the creation of the National Agency for the Promotion of Renewable Energy and Energy 
Conservation (ADEREE) (16.09 of January 13, 2010) defined the reorganization and renaming of the 
existing Centre for the Development of Renewable Energy (CDER). 

 The law for the creation of the Moroccan Agency for Solar Energy (MASEN) (57.09 of January 14, 2010), 
which is the prime contractor for solar power projects. 

Transport: 

 Carbon monoxide emission restricted at 4% and 70% for opacity 

 Fuel (diesel) sulphur content maximum of 50ppm and only unleaded fuel is sold in the country. 

 Age restriction on imported used cars is at 5 years. 
Open burning: 
 ● Law 28-00 on waste management and disposal governs and provides the general framework for the 
 sector in Morocco. Development of a municipal waste management plan is in progress. 
Indoor residential burning: Optimizing energy use programs, such as the efficient use of wood program, which 
 aims to improve the energy efficiency of traditional heating systems 
Information from the INDC 

 Morocco also intends to develop a national plan to combat short-lived climate pollutants (SLCPs), with 
support from the Climate and Clean Air Coalition. As part of this process, Morocco will develop SLCP 
emission inventories and assess the benefits of reducing SLCPs for climate, health and agricultural 
production. 

 The BAU and mitigation scenarios were developed for all sectors using the "Long-range Energy 
Alternatives Planning System" (LEAP) software. 

 GHG emissions that are included are those related to enteric fermentation and manure management, 
cropping systems and agricultural land (cultivated soils). 

 ainstream household waste management master plans and standardize them for all regions 

http://vizhub.healthdata.org/gbd-compare/
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Oman 

Sectors and Emissions:   

 

Oman emissions (kt y-1) in 2010 (source: IASSA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  24.093  8.473    0.275 0.061   

Crop Residue Burning 0 0 0 0 0 0 0 0 0 0 0 

Domestic 0.122 8.804 6.545 0.024 4.052 0.441 0.678 1.154 1.122 1.582 3.118 

Energy 7.414 1,797.627 41.918 0.075 34.072 1.616 2.100 9.552 9.538 21.775 491.182 

Industry 0.132 6.339 28.472 0.682 29.398 0.103 0.134 1.283 0.877 35.143 2.857 

Solvents           22.229 

Transport 1.410 6.913 196.202 0.629 55.779 2.503 3.253 3.271 2.942 0.461 68.256 

Waste 0.031 83.390 1.989 0.725 0.065 0.249 0.323 0.448 0.412 0.028 0.401 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                            30.34 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:    78.6 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                          477 (2012) 
Premature deaths linked to outdoor ozone:                           19 (2015)  
Premature deaths linked to indoor PM2.5 exposure:             23 (2015) 
 
Source:  
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. 
World Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
 
Wheat:    10.37 kt y-1 

Rice:           0 kt y-1 
Maize:        0 kt y-1 
Soy:            0 kt y-1 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp  
 
Industry: 

  Ministerial Decision No. 118/04 on the Control of Air Pollution from Stationary Sources stipulates that 
 owners must employ scientific methods specified by the ministry for the prevention of the emission of 
 pollutants, and for their treatment and disposal. 
Transport:  

 All vehicles use lead free gasoline. 
Open burning:  

 Ministerial Decision No. 118/04 prohibits the emission of smoke over a specified density, and burning of 
organic or agricultural waste in the open. Approval must be obtained before installing a chimney, which 
must conform to the height specifications stipulated depending on its intended use. 

Indoor domestic burning:  

 Electrification across Oman is approaching 100%, however there are still rural and remote areas that are 
not electrified 

 
Information from the INDC 

 Reduction in Gas flaring from oil industries; 

 Methane recovery from solid waste dumping sites 
 

 
 
 
 
  

http://vizhub.healthdata.org/gbd-compare/
http://www.unep.org/transport/airquality/catalogue.asp
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Palestine 

Sectors and Emissions:   
 Palestine emissions (kt y-1) in 2010 (source: IIASA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  68.733  20.253    4.784 1.063   

Crop Residue Burning 0.292 2.213 20.269 0.461 0.089 0.934 1.681 2.474 2.196 0.084 2.886 

Domestic 0.073 0.232 2.110 0.013 1.840 0.112 0.158 0.428 0.348 5.742 1.143 

Energy 0.040 2.684 1.039 0.015 4.596 0.028 0.036 1.981 1.037 20.548 4.864 

Industry 0.069 0.197 12.771 0.062 5.150 0.052 0.069 5.821 3.754 9.155 0.226 

Solvents           8.741 

Transport 1.200 1.031 92.398 0.254 23.375 1.006 1.307 3.178 2.828 1.442 12.338 

Waste 0.051 26.287 3.276 0.350 0.061 0.411 0.534 0.741 0.682 0.032 0.660 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                           26.34 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:  72.3 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                                      973 (2015) 
Premature deaths linked to outdoor ozone:                                       22 (2015) 
Premature deaths linked to indoor PM2.5 exposure:                          40 (2015) 
 
Source:  
Ambient PM2.5, Indoor PM2.5 and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  
Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat:    - kt y-1 

Rice:         - kt y-1 
Maize:      - kt y-1 
Soy:          - kt y- 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

http://vizhub.healthdata.org/gbd-compare/
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Qatar 

Sectors and Emissions:   
 Qatar emissions (kt y-1) in 2010 (source: IASSA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  1.825  1.436    0.158 0.035   

Crop Residue Burning 0 0 0 0 0 0 0 0 0 0 0 

Domestic 0.201 14.508 10.786 0.039 6.677 0.727 1.118 1.902 1.849 2.607 5.138 

Energy 1.224 335.903 14.571 0.043 25.554 0.386 0.502 1.567 1.567 19.180 98.552 

Industry 0.520 24.964 91.228 0.968 61.394 0.651 0.846 5.039 3.446 1.085 5.414 

Solvents           35.811 

Transport 3.375 14.750 202.710 0.749 66.517 1.443 1.876 7.826 7.038 0.686 48.344 

Waste 0.009 156.772 0.592 1.195 0.019 0.074 0.096 0.133 0.122 0.008 0.119 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                               38.34 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:    116.7 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                        179 (2012)  
Premature deaths linked to outdoor ozone:                           6 (2015) 
Premature deaths linked to indoor PM2.5 exposure:              0 (2015) 
 
Source:  
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. 
World Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat:   13.96 kt y-1 

Rice:         0 kt y-1 
Maize:      0 kt y-1 
Soy:          0 kt y-1 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp  
 
General: 

 The environment protection law 30/2002 sets out the national ambient air quality standards 

 Pollutant ambient concentrations allowed by the ambient air quality standard are higher than values 
recommended by WHO 

 The Qatar national development strategy considers air quality as one of the priority areas and calls for 
measures to improve ambient air quality. 

Industry: 
 ●Environment protection law No. 30 of 2002 requires an environmental permit before permitting the 
 establishment, this allows for the evaluation of the possible air quality effects of the establishment. 
Transport: 

 Vehicle emission testing is done every 3 years, and this test forms the bases for licensing 

 Gasoline sulphur content is regulated at 500ppm and since 1997, all vehicles use lead free gasoline. 
 
Information In the INDC 

 reuse or recycle generated waste in addition the reduction of methane emissions 
 

 
 
 
 
 
 
 
  

http://vizhub.healthdata.org/gbd-compare/
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Saudi Arabia 

Sectors and Emissions:   
 

Saudi Arabia emissions (kt y-1) in 2010 (source: IASSA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  74.860  116.085    7.391 1.643   

Crop Residue 
Burning 

0.090 0.935 7.811 0.171 0.179 0.436 0.785 0.965 0.856 0.081 1.193 

Domestic 0.884 63.805 47.437 0.172 29.364 3.199 4.915 8.365 8.131 11.464 22.595 

Energy 7.530 1,511.633 109.823 0.564 351.624 3.765 4.894 16.596 15.065 812.219 509.673 

Industry 4.432 45.063 260.963 5.449 260.836 1.995 2.593 42.959 29.384 1,423.718 23.002 

Solvents           178.010 

Transport 42.004 39.778 2,474.732 10.929 969.195 42.896 55.765 97.408 87.603 19.980 550.110 

Waste 0.279 440.311 18.002 5.255 0.587 2.250 2.924 4.051 3.727 0.257 3.626 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                            54.09 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:   68.8 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for the 
Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                                     8 119 (2012) 
Premature deaths linked to outdoor ozone:                                         83 (2015)  
Premature deaths linked to indoor PM2.5 exposure:                            67 (2015) 
 
Source:  
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. World 
Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat:        91.88 kt y-1 

Rice:               0 kt y-1 
Maize:            0 kt y-1 
Soy:                0 kt y- 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp 
General: 

 Ambient Air Standard 2012 was published and made mandatory on March 24, 2012. 

 The Standard prescribes limit values for ambient air quality parameters and establishes the responsibilities 
of the Presidency of Metrology and Environment (PME) with regard to managing ambient air quality in the 
kingdom.  

 The Standard aims to provide a basis for the maintenance and restoration of ambient air quality in an effort 
to prevent or reduce harmful effects on human health and the environment.  

 It introduces new limits for companies that are required to manage their emissions. However, if the 
company performs one of the exempted activities, the limits stated by this Standard would not apply. 

Industry: 

 Ambient Air Standard 2012 was published and made mandatory on March 24, 2012. The Standard 
prescribes limit values for ambient air quality parameters  

 The standard introduces new emission limits for companies that are required to manage their emissions. 

 A National Energy Efficiency Program (NEEP) was started in 2003 which implemented energy auditing in the 
industrial and commercial sectors among many other energy efficiency initiative in both industrial and 
residential facilities. Phase 2 of the NEEP was started in 2012 with a support from UNDP. The project 
focuses on four major outcomes with overall goal of capacity development for the new Saudi Energy 
Efficiency Centre: design of the first Energy Conservation Law and related action plans and regulations. 

Transport: 

 In 2014, Saudi Arabia established corporate average fuel economy standards (CAFE) to reduce domestic oil 
consumption. The standards aim to improve fuel economy in Saudi Arabia for total road transportation by 
2025. 

 In 2013 the Saudi Council of Ministers, approved the transport master plan, this master plan includes the 
construction of several public transport facilities. Among them a rail and bus network, public transportation 
stations, a trap system, and marine transportation lines, all these are expected to encourage the use of 
public transport. 

Information in the INDC 

 Methane recovery and flare minimization: Actions will be taken to conserve, recover and reuse 
hydrocarbon resources and minimize flaring and fugitive emissions. 

 reducing and/or capturing transportation-related emissions 

http://vizhub.healthdata.org/gbd-compare/
http://www.unep.org/transport/airquality/catalogue.asp
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Sudan 

Sectors and Emissions:   

 
 

 

Sudan Total emissions (kt y-1) in 2010 (source: IIASA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  1,970.884  996.215    15.925 3.538   

Crop Residue Burning 2.333 22.395 197.448 4.396 4.623 11.153 20.076 24.190 21.464 2.037 29.026 

Domestic 3.150 17.764 168.494 0.256 8.510 7.127 12.022 18.167 17.750 1.952 25.981 

Energy 0.076 43.656 41.444 0.003 3.110 0.092 0.119 0.176 0.147 12.086 20.272 

Industry 1.618 10.329 361.469 0.579 26.351 3.100 4.046 91.326 63.170 2.795 14.816 

Solvents           52.597 

Transport 6.706 4.323 347.210 0.269 97.436 3.631 4.720 16.634 15.629 2.226 67.999 

Waste 0.650 286.731 42.020 11.103 1.371 5.273 6.854 9.505 8.744 0.600 8.464 



58 
 

 
Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration: 25.13 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations: 51.2 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                   8 093  (2012)  
Premature deaths linked to outdoor ozone:                     114  (2015) 
Premature deaths linked to indoor PM2.5 exposure:   18 492 (2015) 
Source:  
 
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. 
World Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat:            65.03 kt y-1      
Rice:                   0.31 kt y-1      
Maize:           143.3    kt y-1     
Soy:                  23.13 kt y-1      

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp  
 
General:  

 Air Quality legislation falls under Environmental Protection Act 2001and Environmental Health 2009. 
Industry: 

 Industry is subject to national- and state-level environmental legislation, but the enforcement of existing 
laws is limited and difficult. 

 There is a strategic plan to promote electricity, including renewable energy sources, and there is an 
investment policy to help in this. 

Transport: 

 Petrol sulphur content capped at 500ppm and Diesel sulphur content capped at 350 ppm. Leaded fuel was 
phased out in 2002 

 Imported second hand vehicles are illegal, except for immigrants, vintage and racing cars, vehicles adapted 
for physically disabled, and donated vehicles for welfare organizations. 

 
 

 
 
 
 
 
 
 
 
 
  

http://vizhub.healthdata.org/gbd-compare/
http://www.unep.org/transport/airquality/catalogue.asp
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Syrian Arab Republic 

Sectors and Emissions:   
 

 
 
 

Syria emissions (kt y-1) in 2010 (source: IIASA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  166.987  76.911    1.831 0.406   

Crop Residue 
Burning 

1.968 16.432 157.532 3.635 3.503 8.970 16.147 19.142 16.985 1.562 21.708 

Domestic 0.434 10.541 17.176 0.052 4.976 0.993 1.494 2.637 2.528 3.282 4.850 

Energy 4.752 1,084.483 32.023 0.087 47.386 1.147 1.491 8.280 7.600 105.160 306.378 

Industry 2.808 9.998 41.832 2.185 60.018 1.105 1.436 32.592 22.001 50.654 7.580 

Solvents           59.938 

Transport 10.633 5.554 414.537 2.187 190.536 4.082 5.307 24.828 22.320 6.595 49.272 

Waste 0.130 72.343 8.429 0.892 0.261 1.053 1.368 1.901 1.749 0.116 1.871 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                                23.53 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:        70.4 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                 5 994 (2012) 
Premature deaths linked to outdoor ozone:                     82 (2015) 
Premature deaths linked to indoor PM2.5 exposure:       41  (2015) 
 
Source:  
 
Ambient PM2.5 – WHO (2016). Ambient air pollution: A global assessment of exposure and burden of disease. World 
Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat:    297   kt y-1 

Rice:             0    kt y-1 
Maize:         3.1 kt y-1 
Soy:              0    kt y-1 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp  
General:  

 National Ambient air quality standards: Ambient air quality standards has updated in 2011.  

 Air quality covered within Environment Law No. 12 of 2012 
Industry: 

 Limits of emissions at source adopted in 2002. 

 Renewable energy investment promoted: private sector can sell electricity which generated by renewable 
energy and connected to distribution network 

 Energy efficiency label energy law 9/3/2015. 

 50% of customs fees exemption for imported equipment that prevents pollution  

 There are campaigns of environmental inspections for industrial facilities. Fines has imposed under 
environmental low No 12. 

 Solar heater supporting fund has established, 50% of value is offered. 
Transport: 

 Fuel Sulphur content 6500 (in ppm) diesel. All vehicles use lead free gasoline. 

 Motivate replacing old cars with new ones less emission with Decree No. 60 of 2001which included 
reduction of customs duties by 50% on the cars which are going to be replaced with cars manufactured 
before 1974. 

 In 2011 there were a project to import 1000 bus running on natural gas CNG in Damascus, and 
establishment of three stations for gas supply. Project had postponed due to the current circumstances. 

Open burning:  

 Actions to prevent open burning of municipal waste and / or agricultural waste: Integrated management 
for solid waste had adopted, but it had postponed due to the current circumstances. 

Indoor residential burning:  

 Promotion of cleaner cooking fuels and clean cook stoves: Set up and operate 100 Solar Stoves in some 
villages. 

 Set up and operate 100 biogas units in some villages.  

http://vizhub.healthdata.org/gbd-compare/
http://www.unep.org/transport/airquality/catalogue.asp


61 
 

 

Tunisia 

Sectors and Emissions:   
 

Tunisia emissions (kt y-1) in 2010 (source: IASSA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  76.097  61.416    10.307 2.290   

Crop Residue Burning 0.058 0.371 4.377 0.110 0.115 0.276 0.497 0.527 0.468 0.051 0.506 

Domestic 0.559 3.530 28.251 0.043 1.851 1.245 2.059 3.226 3.159 0.391 4.322 

Energy 0.214 70.633 1.157 0.012 14.559 0.106 0.138 0.999 0.732 12.406 10.015 

Industry 1.420 0.737 13.507 0.161 21.987 0.300 0.391 80.303 55.551 176.758 0.247 

Solvents           11.581 

Transport 10.113 2.634 318.906 0.337 127.263 5.004 6.505 25.097 23.581 3.181 27.725 

Waste 0.387 22.331 25.008 2.522 0.816 3.138 4.079 5.657 5.204 0.357 5.037 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                             16.34 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations:    67.2 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                       4 631 (2012) 
Premature deaths linked to outdoor ozone:                         146 (2015) 
Premature deaths linked to indoor PM2.5 exposure:              39 (2015) 
Source:  
 
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. 
World Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat: 116.8 kt y-1 

Rice: 0 kt y-1 
Maize: 0 kt y-1 
Soy: 0 kt y- 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp  
 
Industry: 

 Industrial emissions are regulated under article 8 of Air Pollution and Noise Emissions Law No. 88-91. 

 Energy policy with regard to renewable energies and energy efficiency is in place. Expected consequences 
of this strategy include: a reduction of the subsidies granted by the state to the energy sector, a reduction 
of CO2 emissions, and future profits from the Clean Development Mechanisms. 

Transport: 

 Carbon monoxide emission and opacity regulations exist 

 Fuel (diesel) sulphur content is regulated at a maximum of 50ppm. Only unleaded fuels is sold. 

 Age restriction on importing used cars is at 5 years. 

 Inspection of new cars is done during licensing and for old vehicle inspection is done biannually. 

 Use of municipal bus, tram and intercity train services limits the need to use private cars. 
Indoor residential burning:  

 Under the 2008 Renewable Energy Plan, a major effort was planned to develop renewable energy 
applications as a means for rural electrification, and for use in the agricultural sector.  

 LPG is subsidized 
 
 

 
 
 
 
 
 
  

http://vizhub.healthdata.org/gbd-compare/
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United Arab Emirates 

Sectors and Emissions:   

 

United Arab Emirates emissions (kt y-1) in 2010 (source: IASSA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  16.449  14.361    0.827 0.184   

Crop Residue Burning 0 0 0 0 0 0 0 0 0 0 0 

Domestic 0.691 49.911 37.105 0.135 22.969 2.502 3.845 6.543 6.360 8.967 17.675 

Energy 4.863 1,233.205 47.713 0.164 96.465 1.568 2.038 6.321 6.300 84.924 353.722 

Industry 0.661 44.446 123.603 1.923 169.083 0.527 0.685 6.408 4.383 61.268 9.516 

Solvents           67.961 

Transport 15.006 23.316 570.889 2.904 257.837 7.409 9.632 34.800 31.296 7.143 160.283 

Waste 0.049 246.659 3.196 4.110 0.104 0.399 0.519 0.719 0.662 0.046 0.644 

Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration:                             40.93 µg m-3  
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National population-weighted 3 month maximum daily 1h ozone concentrations:  102.3 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                      655 (2012)  
Premature deaths linked to outdoor ozone:                     128 (2015) 
Premature deaths linked to indoor PM2.5 exposure:            1 (2015) 
 
Source:  
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. 
World Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat:         0 kt y-1 

Rice:             0 kt y-1 
Maize:          0 kt y-1 
Soy:              0 kt y- 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp  
Industry:  

 The Emirates Authority for Standardization and Metrology (ESMA) is gradually introducing a mandatory 
efficiency rating and labelling system to help consumers make resource-efficient choices. 

 The UAE has succeeded in radically reducing flaring of natural gas from the oil and gas industry since the 
1990s and its policy is shifting from minimal flaring to zero-tolerance. The Abu Dhabi National Oil Company 
(ADNOC) group aims to eliminate routine flaring and had reduced flaring by 76.4% in 2013 compared to 
1995 levels.  

 Kuwait aims for 5% of total electricity supply from renewable energy by 2020. 

 Dubai Aluminum (Dubal) and Emirates Aluminum (Emal), which were merged into Emirates Global 
Aluminum (EGA) in 2013, introduced a co-generation and combined cycle configuration in their power 
stations, achieving 46-48% thermal efficiency. 

Transport: 

 Vehicle emission standards exits 

  Vehicle emission strictly enforced during licensing 

 Diesel sulphur content is regulated at 5000ppm, but the dominant diesel in the market has a sulphur 
content of 50 and 350ppm. All vehicles use lead free gasoline. 

 In 2013, car-pooling was legalized with conditions in Dubai to increase vehicle occupancy rates. 
 
UAE’s NDC 

 The UAE’s national oil company was the first in the region to promote the reduction of gas flaring 

 the Emirate of Abu Dhabi has also set targets to shift 25% of government vehicle fleets to compressed 
natural gas; 

 the Emirate of Dubai has invested in a multi-billion dollar light-rail and metro system, which will continue 
to add new lines. 

 The UAE continues to improve the emission standards for new motor vehicles, in accordance with 
European emission standards, as well as through the introduction of standard labels. These initiatives 
target both improvements in fuel economy and reduction in local air pollution. 

 The UAE will also introduce comprehensive regulations for electric vehicles, so as to facilitate their uptake 
domestically. 

 

http://vizhub.healthdata.org/gbd-compare/
http://www.unep.org/transport/airquality/catalogue.asp
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Yemen 

 

Sectors and Emissions:   

 
 

Yemen emissions (kt y-1) in 2010 (source: IIASA ECLIPSE v5) 

 BC CH4 CO NH3 NOx OC OM PM10 PM2.5 SO2 VOC 

Agriculture  124.889  51.589    2.769 0.615   

Crop Residue Burning 0 0 0 0 0 0 0 0 0 0 0 

Domestic 0.087 6.250 4.696 0.017 2.876 0.315 0.485 0.824 0.801 1.123 2.220 

Energy 3.469 805.852 20.033 0.030 12.992 0.766 0.996 4.976 4.859 257.419 222.314 

Industry 1.492 4.083 20.746 0.355 22.833 0.566 0.736 14.454 9.887 14.196 1.583 

Solvents           11.852 

Transport 2.345 2.107 425.907 0.626 55.547 2.713 3.527 5.437 4.890 0.870 37.929 

Waste 0.087 19.587 5.646 0.515 0.184 0.705 0.917 1.270 1.169 0.081 1.137 
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Pollutant Concentrations 
National population-weighted annual average PM2.5 concentration: 36.17 µg m-3  
National population-weighted 3 month maximum daily 1h ozone concentrations: 53.55 ppb 
 
Ref: Brauer M, Freedman G, Frostad J, van Donkelaar A, Martin R V, Dentener F, et al. 2016. Ambient Air Pollution Exposure Estimation for 
the Global Burden of Disease 2013. Environ. Sci. Technol. 50:79–88; doi:10.1021/acs.est.5b03709. 

 

Impacts 
Premature deaths linked to outdoor PM2.5:                     6 667 (2012)  
Premature deaths linked to outdoor ozone:                       159 (2015) 
Premature deaths linked to indoor PM2.5 exposure:      7 169 (2015) 
 
Source:  
Ambient PM2.5 – WHO ( 2016). Ambient air pollution: A global assessment of exposure and burden of disease. 
World Health Organisation, Geneva.  
Indoor and Ozone - Global Burden of Disease (http://vizhub.healthdata.org/gbd-compare/   -  Accessed May 2017) 
 
Ozone induced crop production loss in 2010 
Wheat:                5.3 kt y-1 

Rice:                    0 kt y-1 
Maize:                2.0 kt y-1 
Soy:                     0 kt y-1 

 

Source: Rita Van Dingenen data sent in 2016 (methods in Van Dingenen et al 2009) 
 

Policies 
From UNEP Air Quality Policy Catalogue (http://www.unep.org/transport/airquality/catalogue.asp  
 
Industry: 

 The aim of government policy on renewable energy is to increase the share of renewable energy in 
electricity generation to 15–20 per cent by 2025. 

 In 2009, the government approved the National Strategy for Renewable Energy and Energy Efficiency 
which targets a 15% increase of energy efficiency in the power sector by 2025. 

Transport:  

 All vehicles use lead free gasoline. 
Indoor residential burning:  

 Of the 72% of the Yemeni population living in rural areas, only 42% have any access to electricity, 
compared to 92% of the urban population. 

 
 

 
 
 
 
 
 
 
 

http://vizhub.healthdata.org/gbd-compare/
http://www.unep.org/transport/airquality/catalogue.asp

