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FOREWORD 

On behalf of the Government of the Federal Republic of Nigeria, we wish to present Nigeriaôs 

National Action Plan to reduce Short-Lived Climate Pollutants (SLCPs). As a partner to the 

Climate and Clean Air Coalition (CCAC), Nigeria has developed and released this plan to 

document the major sources of short-lived climate pollution, the priority SLCP mitigation 

measures, and implementation pathways for the reduction of SLCPs emissions within our 

borders. 

The Plan has come out of a strong collaborative effort between several Government Ministries 

and other relevant stakeholders. The successful preparation of the document is yet another 

milestone in assuring the global community of our resolve and commitment to the achievement 

of the objectives of CCAC for a better life on earth.  

The adverse effects of SLCPs as they relate to negative impacts on human health, agriculture and 

ecosystems are all harmful to the well-being of our people. It is within this context that Nigeria 

has decided to undertake measures that will lead to the reduction in SLCPs emissions, by 

dedicating itself to taking the measures and actions outlined in this document. The Plan 

consolidates all sectoral efforts on SLCP emission reductions (specifically, Black Carbon, 

Methane and hydrofluorocarbons (HFC)) in the country, and we are committed to ensuring that 

the measures and their implementation are comprehensively mainstreamed into the various 

sectoral policies of government. 

In preparing this Plan, and in an attempt to ensure the proper monitoring of its implementation in 

the country, an inter-ministerial body consisting of key ministries has been established - a move 

that recognizes the importance of further strengthening the existing and evolving collaboration 

between the MDAs. It is on the basis of such collaboration and collective ownership of the Plan 

that a joint memo on the Plan was sent to Council for its approval.    

We conclude this foreword by restating Nigeriaôs desire and resolve to continue to support global 

efforts aimed at reducing SLCPs in order to keep the global environment safe, not only for the 

present generation, but also for generations yet unborn, with the conviction that whatever 

resources that is put into reducing their emissions will not be regarded as a ñcostò, but an 

ñinvestmentò in our future.   
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EXECUTIVE SUMMARY  

 

Short-lived Climate Pollutants and Opportunities for Mitigation 

 

In 2017, it was estimated that 670,000 premature deaths were associated with outdoor and indoor 

air pollution exposure. This includes 114,000 premature deaths in Nigeria, including 70,000 

premature deaths for children under 5 years old. At the same time, climate change is already 

affecting vulnerable populations and ecosystems across the world, resulting in crop yield losses, 

regional climate changes and increases in extreme weather events damage to ecosystems, in 

addition to premature deaths mentioned above (UNEP, 2016). Given the substantial impacts of 

air pollution and climate change, identifying those strategies that can simultaneously mitigate 

could result in substantial benefits.  

Short-lived climate pollutants (SLCPs) are a group of pollutants that have relatively short 

lifetime in the atmosphere of a few days to about a decade and a half in the atmosphere. The 

major SLCPs are Methane, Tropospheric Ozone, Black Carbon and Hydro fluorocarbons (HFCs). 

They are the major contributors to global warming after long-lived greenhouse gases, specifically 

carbon dioxide (CO2). In addition SLCP are dangerous air pollutants, responsible for various 

negative impacts on human health, agriculture and ecosystems.  

The major SLCP emission sources, including household energy use, transport, oil and gas, 

agriculture, industry and the waste sectors, are also major sources of greenhouse gases such as 

CO2, and other air pollutants, such as PM2.5, organic carbon (OC), nitrogen oxides (NOx), sulphur 

dioxide (SO2), volatile organic compounds (VOCs), and carbon monoxide (CO).  

 

The short lifespan of SLCPs, and the common sources of SLCPs, greenhouse gases and air 

pollutants, means that assertive action now, in addition to rapid reduction in CO2 emissions, to 

reduce emissions from major SLCP sources could rapidly improve both air quality as well as 

slowing the rate of near-term climate change. A Scientific Assessment by UNEP/WMO in 2011 

estimated that the emission reductions from full implementation of 16 measures targeting the 

major SLCP source sectors could globally avoid 2.4 million premature deaths, prevent 52 million 

tons of agricultural crop yield loss and reduce global average temperature increase by 0.5 degrees 

centigrade. 

Recognizing that the mitigation of the impacts of SLCPs is critical in the near term, Bangladesh, 

Canada, Ghana, Mexico, Sweden and the US, together with the UN Environment Programme 

(UNEP) came together to form the Climate and Clean Air Coalition (CCAC) in 2012. The CCAC 

seeks to bring together an international network of policymakers, industry, intergovernmental 
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organizations, and civil society to promote the mitigation of short-lived climate pollutants and 

also make concerted efforts to remove barriers to this. 

 

National SLCP Planning in Nigeria 

 

A member of the CCAC since 2012, Nigeria is committed to reducing the emission of Short-

Lived Climate Pollutants (SLCPs) emanating from activities and processes within its border, 

which has informed the preparation of this National SLCP Actions Plan (NAP), purposely set for 

the mitigation of short-lived climate pollutants in the country. 

 

This plan is an outcome of a multi-sectoral consultative process that took place between 2016 

and 2018. The process included the identification of the different sources of SLCPs emissions, 

their analysis, identification and prioritization of measures targeted at reducing emissions from 

major SLCPs such as Black Carbon (BC), Methane (CH4), as well as long-lived greenhouse 

gases such as Carbon Dioxide (CO2). The plan gives to the country the possibility to enhance 

Nigeriaôs NDC commitment by expanding them to cover other gases and pollutants beyond the 

long live greenhouse gases as recommended by UNEP emission gap report 2018. 

 

The LEAP-IBC tool was used to analyze SLCPs, greenhouse gases, and air pollutants emissions 

from 2010 to 2050. The objective was to analyze the current state of SLCP sources in the 

country, their future progressions and impacts on human health, agriculture and climate. The 

assessment formed the basis of the measures proposed for SLCP emissions abatement. 

 

Emissions of Short-lived Climate Pollutant 

 

Methane emissions in 2010 were in the amount of 3,725.52kt. The main source of Methane was 

the agriculture constituting 32.9% of total the countryôs methane emissions. The second 

dominant source was residential which makes up 29.3% of the total emissions in 2010 followed 

by waste and bio mass burning. 

Black Carbon emissions in 2010 in Nigeria were 344.55kt. The dominant source of BC emissions 

was residential from the use of traditional cookstoves. This source represents 56.9% of the 

national BC emissions. Other sources were ñbiomass burningò which made up 11.8% of the total 

emissions, followed by Waste and Transport.  

 

http://wedocs.unep.org/bitstream/handle/20.500.11822/26895/EGR2018_FullReport_EN.pdf?isAllowed=y&sequence=1
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Fig.S.1 shows the levels of the black carbon and methane in 2010, and the contribution from 

different source sectors. It is important to note that the major source sectors of these SLCPs, like 

Residential, Waste, Biomass Burning and Transport are also the major sources of other air 

pollutants such as primary particulate matter, nitrogen oxides and sulphur dioxide. These 

pollutants also contribute to the substantial health effects of air pollution. Finally, these sources 

also contribute to greenhouse gas emissions. Carbon Dioxide emissions in 2010 was 171.14 Mt 

(excluding land use change CO2 emissions), which was mostly emitted from the transportation 

sector which constituted 59.4% of the national total. The second largest source of CO2 was 

electricity generation accounting for 10.9% total emissions. 

 

 

 

 

      Fig.S.1: Emission Levels of SLCP, Air Pollutants and GHGs in 2010 in Nigeria  

                    and the contribution of major source sectors 

 

HCF emissions originate entirely from the use of HFCs in products such as heat pumps and 

refrigerants  

These emissions have health, environmental and climate effects. In this document, health effects 

are defined as effects on public health caused by given concentrations of fine particulate matter 
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(PM2.5), the pollutant most associated with negative health impacts. The impact quantified here 

are premature deaths associated with PM2.5 exposure, although air pollution has a much wider 

effect on health, including non-fatal effects on the respiratory and cardiovascular systems. In 

Nigeria in 2010, fine particulate matter exposure was associated with about 61,000 premature 

deaths with the most affected being children of less than 5 years of age.  

Environmental effects are defined as effects on crops and forests, while climate effects are 

defined as global warming or cooling of the atmosphere. 

Crop loss associated with exposure to fine particulate matter in 2010 is about 3million tonnes, 

with the greatest loss being maize. 

Global temperature change resulting from Nigeriaôs pollutant emissions is estimated to be about 

0.018 degree C. in 2050 under a baseline scenario 

 

Twenty-Two SLCP Mitigation Measures with Air Quality and Climate Benefits 

 

The identification and prioritization of measures to mitigate SLCP relevant emissions in the 

country was undertaken considering i) 16 SLCP mitigation measures identified as being globally 

relevant in the UNEP/WMO 2011 assessment report, and ii) the emission levels and source 

sector contributions in Nigeria estimated using the LEAP-IBC tool using Nigeriaôs activity data 

and emission factors. This led to the identification of 22 SLCP mitigation measures across eight 

sectors (Table S.1) They are targeted at reducing emissions from major SLCPs such as Black 

Carbon (BC), Methane (CH4), as well as reducing missions of co-emitted long-lived greenhouse 

gases such as Carbon Dioxide (CO2) and other air pollutants.
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                Table S.1: SLCP abatement measures adopted in the National SLCP Plan  

 
Source Sector SLCP Abatement Measures Target 

Transport 1. Renewal of urban bus fleet in Lagos 

2. Adoption of CNG Buses in Nigeria 

3. Introduction of low sulphur Diesel and Petrol 

4. Elimination of high emitting vehicles that do not meet 

vehicle emission standards 

5. Reduction of vehicle journeys by car through transport 

modal shifts 

5000 new buses in Lagos complete and Danfo buses fully replaced by 2021 

25% all Buses converted to CNG by 2030 

50 ppm diesel fuel introduced in 2019; 150 ppm petrol introduced in 2021 

Euro IV limits met by all vehicles by 2030 

 

500, 000 daily journeys shifted from road to rail & waterways 

Residential 6. Increase in population using modern fuels for cooking 

(LPG, electricity, kerosene, biogas, solar cookers) 

7. Replacement of traditional biomass cookstoves with 

more efficient improved biomass stoves 

8. Elimination of kerosene lamps 

80% of H/H using modern fuels for cooking in 2030 

 

20% H/H using improved biomass stoves for cooking in 2030 

 

All kerosene lighting replaced by solar lamps by 2022 

Oil & Gas 9. Elimination of gas flaring  

10. Fugitive emissions/leakages Control   

11. Methane Leakage Reduction 

100% of gas flaring eliminated by 2020 

50% Methane Reduction by 2030 

50% Methane Reduction by 2030 

Industry 12. Improved Energy Efficiency in industrial Sector 50% improvement in energy efficiency by 2050 

Waste 

Management 

13. Reduction of methane emissions and open burning of 

waste at open dumpsites through adoption of digesters at 

dump sites 

14. Septic sludge collection 

15. Sewerage Systems and Municipal wastewater 

treatment plants 

50% methane recovered from landfills by 2030; 50% reduction in open burning of 

waste by 2030 

Promote Septic sludge collection, treatment and recycling in 37 municipalities 

Establish, expand Sewerage Systems and municipal wastewater treatment plants in 

Lagos, Kanu and Port Harcourt 

Agriculture 16. Increased adoption of intermittent aeration of rice 

paddy fields (AWD)  

17. Reduce open-field burning of crop residues.   

18. Anaerobic Digestion (AD) 

19. Reduce methane emissions from enteric fermentation 

50% cultivated land adopt AWD management system by 2030 

 

50% reduction in the fraction of crop residue burned in fields by 2030 

50% reduction by 2030 

30% reduction in emission intensity by 2030 

Power[Energy] 20. Expansion of National Electricity Coverage  

21. Increase share of electricity generated in Nigeria from 

renewables 

90% of the Population have access to electricity grid by 2030 

30% electricity generated using renewable energy in 2030 

HFCs 22. Elimination of HFC Consumption.  10% of HFCs phased out by 2030, 50% by 2040 and 80% by 2045 
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Nigeria has submitted its Nationally Determined Contribution (NDC) outlining its commitment to 

reducing greenhouse gas emissions. Nigeria is also party to an international convention set to limit 

HFC emissions, the Montreal Protocol. It is within this context that activities to reduce HFCs in 

the country is being considered.  

The 22 mitigation measures contained in this plan reflect measures outlined under these two 

international commitments that will also reduce SLCP emissions, as well as new, additional 

measures specific for SLCP mitigation. When implemented, the 22 identified abatement measures 

can together lead to a reduction in the emission of SLCPs as well as CO2 and other air pollutants. 

Indeed, the full implementation of the measures included in the National SLCP Plan could reduce 

total emissions of black carbon and methane by 82% and 62%, respectively, by 2030. It could also 

produce similar percentage reductions across a whole range of other air pollutants, including 

organic carbon, sulphur dioxide and nitrogen oxides, as well as reducing CO2 emissions, 

providing an integrated strategy to achieve air quality and climate goals. 

 

Table S.2: Emission Reductions from implementation of 22 SLCP mitigation measures in 2030 
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Baseline Emissions 

2030 (kt) 
                
517  

              
4,887  

                          
4,082  

                  
1,889  

              
1,210  

                  
788  

                   
3,493  

                                                                  
13,789  

                    
43,056  

              
254,970  

National SLCP Plan 

Implementation 

2030 (kt) 

                   
90  

              
1,903  

                          
1,038  

                     
560  

                 
610  

                  
171  

                   
1,450  

                                                                     
2,272  

                      
9,919  

              
220,232  

Avoided Emissions 

2030 (kt) 
                
427  

              
2,984  

                          
3,043  

                  
1,329  

                 
600  

                  
617  

                   
2,043  

                                                                  
11,516  

                    
33,137  

                
34,738  

% Reduction 2030 83% 61% 75% 70% 50% 78% 58% 84% 77% 14% 

 

 

Implementation of the 22 abatement measures included in the National SLCP Plan are estimated 

to lead to substantial benefits for air pollution exposure, with benefits for human health and crop 

yields, and to climate benefits. The expected air quality benefits are a 22% reduction in exposure 

to fine particulate matter in 2030 (Fig.S.2), which could result in 7000 fewer premature deaths 

associated with air pollution exposure (Fig. S.3). In addition, implementation of these measures 
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could reduce Nigeriaôs contribution to global temperature increases (excluding emissions from 

land use change (LUCF sector) by 80% in 2050, relative to 2010, due to the simultaneous 

reduction in CO2 emissions and SLCP mitigation (Fig.S.4). 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S.2: Reductions in outdoor average fine particulate matter (PM2.5) exposure across  

                   Nigeria from implementation of the 22 SLCP abatement measures 

 

 

 
 

 

Fig.S.3: Avoided Pre-matured Death from 2020 -2050.  
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Fig.S.4: Avoided contribution to average Global Temperature rise 

 

Implementing the National SLCP Plan 

Nigeria needs to get the identified measures implemented and also ensure that they are integrated 

into the countryôs development agenda. As much as possible, the 22 mitigation measures have 

been aligned with other national planning processes including the Nationally Determined 

Contribution (NDC) to reduce GHG emissions, the HFC phasedown, the Sustainable Energy 4 All 

Action Plan, Nigeriaôs Economic Recovery and Growth Plan (NERGP), and the sustainable 

development goals (SDGs) Therefore, ensuring that there is alignment in implementation of all 

these strategies can help to achieve multiple goals, including SLCP mitigation. For each of the 

SLCP abatement measures, barriers to implementation have been identified in this document, and 

actions have been identified to overcome them. It is key that following the political endorsement 

of this plan that there is a mainstreaming of SLCPs abatement issues into the overall national 

development agenda. The proposed abatement measures need to become part of the day-to-day 

activities of government, and included in the sectoral plans developed by the relevant Ministries, 

Departments and Agencies (MDAs).  

The SLCP Unit within the Climate Change Division of the Ministry of Environment will be the 

main entity to coordinate implementation of the National SLCP Plan, which it will undertake in 
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collaboration with stakeholders MDAs. The SLCP Unit will monitor and evaluate the 

implementation of the National SLCP Plan, and each relevant sectoral MDA will have a desk 

officer assigned with responsibility for SLCP issues. To ensure a successful implementation, the 

SNAP office, in collaboration with line MDAsô Plan Implementation Desks will need to 

undertake extensive awareness raising campaigns and also give serious attention to monitoring 

and evaluation of the planôs implementation so that it can be periodically updated to reflect 

changes in circumstances in the country. 

 

Identifying appropriate funding mechanisms for these actions will be a key step towards 

implementing the National SLCP Plan. This could include public funds from the national budget 

being committed to the implementation of SLCP abatement measures, which will require that 

SLCP mitigation actions are included in MDAs budgets submitted to the Ministry of Planning and 

National Budget. Domestic Resource Mobilization, which enhances national ownership and 

sustainability, should be seen as the long-term path for SLCPs abatement measures 

implementation in the country. It will also include the mobilization of resources from international 

donors, and from the private sector.  
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CHAPTER 1: INTRODUCTION    

 

1.1 Background Inf ormation on Nigeria 

The Federal Republic of Nigeria is located in West Africa and shares land borders with Niger in the 

North, Chad and Cameroon in the East, and in the west by the Republic of Benin. Its Southern 

border lies on the Gulf of Guinea of the Atlantic Ocean.  

The Country is a Federal Constitutional Republic comprising of thirty-six states and the Federal 

Capital Territory, Abuja.(Fig.1.1). The states are further sub-divided into 774 Local Government 

Areas (LGAs).  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               Fig. 1. 1 : Nigeria showing the 36 States and FCT. 
 

             Source: www.en.wikipedia.org/wiki/File:Nigeria_political.png 

 

Nigeria has a total land area of 923,768 km2 (356,669sq.mi), making it the world's 32nd-largest 

country. It is the most populous country in Africa; the eighth most populous country in the world; 

and the most populous country in the world in which the majority of the population is black.  

The Country is listed among the "Next Eleven" economies, and is a member of the Commonwealth 

of Nations. The economy of Nigeria is one of the strongest in Africa. It is in-fact the second largest 

economy in Africa and is classified as an emerging market with its abundant supply of resources, 

well-developed financial, legal, communications, transport sectors and stock exchange. The 

countryôs Gross Domestic Product per capita in 2017 was 2412.41 US dollars, an equivalent of 

22.5% of the worldôs average of 10,714.47 US dollars (Trading Economics, 2018). According to 

World Bank statistics the countryôs GDP grew at 0.8% in 2017.   

 

http://www.en.wikipedia.org/wiki/File:Nigeria_political.png
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Nigeria is the 12th largest producer of petroleum in the world and the 8th largest exporter, and has 

the 10th largest proven reserves. Petroleum plays a large role in the Nigerian economy, accounting 

for 40% of GDP and 80% of Government earnings. However, agitation for better resource control in 

the Niger Delta, its main oil-producing region, has led to disruptions in oil production and currently 

prevents the country from exporting at 100% capacity.  

The Country also has a wide array of underexploited mineral resources that include natural gas, coal, 

bauxite, tantalite, gold, tin, iron ore, limestone, niobium, lead and zinc. Despite huge deposits of 

these natural resources, the mining industry in Nigeria is still in its infancy.  

Agriculture used to be the principal foreign exchange earner of Nigeria. Currently about 50% of 

Nigerians work in the agricultural sector, and it has vast areas of underutilized arable land. 

In terms of global warming, Nigeria contributed only about 0.44 metric ton of carbon dioxide per 

person in 2016 (Knoema,2018)  

 

1.2 The Short-Lived Climate Pollutants Challenge and Opportunity   

 

Short-lived climate pollutants (SLCPs), which have relatively short lifetime of a few days to about a 

decade and a half in the atmosphere, have been shown to be anthropogenic contributors to global 

warming. They are also dangerous air pollutants, responsible for various negative impacts on human 

health, agriculture and ecosystems. The major SLCPs are Methane, Tropospheric Ozone, Black 

Carbon and Hydro fluorocarbons (HFCs), and they account for 40 to 45 percent of global warming 

to date. Although short-lived climate pollutants have a shorter atmospheric lifetime than carbon 

dioxide, they have a high global warming potential, which means, per 1 kg emissions of each 

substance, SLCPs have a larger warming effect compared to carbon dioxide (C2ES, 2018). 

Therefore, reducing carbon dioxide emissions quickly and deeply is essential to mitigating climate 

change, but simultaneously reducing SLCPs can contribute to limiting global temperature increases 

in the near-term on the pathway to achieving the global temperature targets set out in the Paris 

Agreement. Importantly, mitigation of SLCPs would also produce local air quality benefits in the 

countries and regions where emission reductions occur. 

In 2011, an Assessment of black carbon and tropospheric ozone coordinated by the UN Environment 

Programme and the World Meteorological Organization (UNEP/WMO 2011) identified 16 

mitigation measures for the reduction of black carbon and methane. These mitigation measures 

focused on the major sources of black carbon and methane, including in the residential, transport, 

agriculture, waste and oil and gas sectors. Importantly, these mitigation measures did not just reduce 

black carbon and methane, but also reduced emissions of co-emitted air pollutants, such as organic 
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carbon, fine particulate matter, and nitrogen oxides, and greenhouse gases like CO2. Therefore, the 

opportunity from global implementation of these 16 SLCP mitigation measures was estimated to be 

the avoidance of 2.4 million premature deaths associated with air pollution exposure in 2030, 52 

million tonnes of crop loss avoided in 2030, and 0.5 °C of global temperature increase avoided. 

Implementing strategies can therefore achieve simultaneous air quality and climate goals, and 

contribute to sustainable development in the countries that implement these mitigation measures.   

 

Methane (CH4) is the major constituent of natural gas and is released during the decomposition of 

plant or other organic compounds, as in marshes and coal mines. It is emitted into the atmosphere 

from agriculture, landfills and energy excavation. Apart from being a greenhouse gas that 

contributes to climate change, methane also contributes to the formation of tropospheric ozone. 

 Tropospheric Ozone is also a greenhouse gas and an air pollutant that has effects on human health 

(respiratory diseases) and vegetation, affecting crop yields and natural vegetation. Ozone is not 

directly emitted but is formed in the atmosphere from emissions of other gases. In addition to 

methane, nitrogen oxides (NOx), volatile organic compounds VOCs) and carbon monoxide (CO) 

emissions also contribute to the formation of tropospheric ozone . 

Black Carbon (BC) is a component of particulate matter (PM) in the air that is emitted from 

incomplete combustion of fossil fuels. It effects the climate by strongly absorbing incoming solar 

radiation, and as a component of fine particulate matter (PM2.5) is a local and regional air pollutant. 

Fine particulate matter is the air pollutant that is most associated with the most serious health 

impacts of air pollution (premature mortality from respiratory and cardiovascular diseases) 

Black Carbon is a short-lived climate pollutant because it has a lifetime of a few days to weeks in the 

atmosphere. During that short period, it can have significant direct and indirect radiative forcing 

effects that contribute to anthropogenic climate change at regional and global scales. Black carbon 

warms the Earth by absorbing sunlight and re-emitting heat to the atmosphere and by reducing the 

ability to reflect sunlight (albedo) when deposited on snow and ice.  

Black carbon and ozone disturb rainfall and regional circulation patterns. Black carbon darkens snow 

and ice, which increases the absorption of sunlight leading to melting.  

Hydrofluorocarbons (HFCs) are a group of compounds that are greenhouse gases that contribute to 

climate change. While their contribution to global warming has so far been small, projections of 

HFC emissions indicate that they could contribute to as much as 19% of global CO emissions by 

2050 (ccac,2012). Major uses are as refrigerants in refrigeration and air conditioning equipment and 

as agents for plastic thermal insulation foams in refrigerated vehicle insulation. Minor uses include 
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Metered Dose Inhalers (MDIs) for asthma, blowing one component foam for building work and as a 

propellant for industrial and technical aerosols. Major releases of HFCs are from leakage from 

refrigeration and air conditioning equipment during operation and its end of life destruction. Minor 

releases arise from the use of HFC containing aerosols and MDIs. There are no natural sources of 

releases to the environment.  

Co-emitted pollutants: An additional advantage to taking action on SLCPs is that the main SLCP 

emission sources are often also major sources of greenhouse gases and other air pollutants. 

Therefore, the implementation of measures designed to reduce emissions from major SLCP emission 

sources (e.g. transport, residential cooking etc.) can also reduce co-emitted substances. These co-

emitted pollutants include long-lived greenhouse gases like carbon dioxide (CO2), and air 

pollutants that contribute to the formation of PM2.5 such as organic carbon (OC), which is a 

component of PM2.5 and has a cooling effect on the climate, nitrogen oxides (NOx), sulphur 

dioxide (SO2), and ammonia (NH3). NOx, SO2 and NH3 are gases that react in the atmosphere to 

form PM2.5, therefore contributing to the health impacts of air pollution. NOx, volatile organic 

compounds (VOCs), and carbon monoxide (CO) also contribute to the formation of tropospheric 

ozone. It is therefore important to consider the emissions of all pollutants from sources when 

designing a strategy to reduce SLCPs, and therefore these co-emitted substances are also included in 

the analysis in support of this National SLCP Plan to provide a comprehensive overview of the likely 

effects that implementing this plan could have on controlling emissions of all relevant GHGs and air 

pollutants.  

SLCPs are responsible for a substantial fraction of near term climate change, which have very potent 

and large impacts in certain sensitive regions of the world. However, the short time that SLCPs 

spend in the atmosphere compared with carbon dioxide means that there is substantial potential to 

achieve large benefits quickly from fast, immediate action to reduce SLCPs, alongside actions to 

reduce CO2 emissions. In 2012, UNEP and WMO conducted a scientific assessment of the benefits 

that could result from taking action on SLCPs. Implementation of 16 measures, focused on reducing 

black carbon and methane, but which also reducing co-emitted substances including greenhouse 

gases and other air pollutants, were estimated to avoid 0.5 °C of global temperature increases, while 

at the same time avoiding 2.4 million premature deaths from outdoor air pollution and 52 million 

tonnes of crop loss globally in 2030 (UNEP/WMO 2011). Within this context, actions for SLCPs 

mitigation is said to be required, and urgently too.  
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1.3. Global Response to the SLCP Challenge 

 

Recognizing that mitigation of the impacts of SLCPs is critical in the near term, Bangladesh, 

Canada, Ghana, Mexico, Sweden and the US, together with the UN Environment Programme 

(UNEP) came together to form the CCAC in 2012. The coalition seeks to bring together an 

international network of policymakers, industry, intergovernmental organizations, and civil society 

to promote the mitigation of short-lived climate pollutants and also make concerted efforts to remove 

barriers to this. The CCAC undertakes this by providing a platform for cooperative activities 

between governments, the private sector, and other stakeholders that promote climate-friendly 

alternatives. It catalyses actions to reduce SLCPs working under 11 key areas called ñinitiativesò in 

seven (7) sectoral and four (4) cross-cutting areas, which are meant for swift ñdelivery of climate 

and clean air benefitsò.  

The Seven sectoral initiatives areas as identified by CCAC for action include:  

× Reducing Black Carbon Emissions from Heavy Duty Diesel Vehicles and Engines; 

× Mitigating Black Carbon and Other Pollutants from Brick Production; 

× Reducing SLCP Emissions from Household Cooking and Domestic Heating; 

× Mitigating SLCPs from the Municipal Solid Waste Sector; 

× Promoting HFC Alternative Technology and Standards; 

× Accelerating Methane and Black Carbon Reductions from Oil and Natural Gas Production; 

× Addressing SLCPs from Agriculture. 

The four cross-cutting initiatives areas are:  

× Promoting SLCP National Action and Planning (SNAP); 

× Urban Health Initiatives; 

× National SLCP Assessments; and 

× Financing Mitigation of SLCPs. 

The success of these global initiatives depends very much on actions at national levels and in certain 

cases at regional levels. It is thought for example, that some existing national policies, programmes 

and regulatory frameworks could be directed or re-directed to achieve rapid and cost effective SLCP 

emission reductions. This underscores the need for National Action Plans to reduce SLCP emissions.  

 

1.4   Nigeriaôs Desire to Promote SLCP Mitigation 

 

Nigeria became a member of CCAC in 2012. To scale up and accelerate SLCP emission reductions, 

the country is taking action by preparing this National Action Plan. The country is motivated to 

undertake national planning for SLCP emission abatement strategies in view of their development 
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imperatives. SLCP emission abatements have relevance to Goals 2,3,6,7,9,and 11of the Sustainable 

Development Goals in addition to the direct link with the ñClimate Action Goalò. The country 

recognizes the fact that reducing emission of SLCPs could be a fast way of meeting part of the 

countryôs emission reduction obligation under the Paris Agreement. In addition to this, reducing 

SLCPs emissions also have direct in-country agricultural and health benefits on which the country 

would not want to miss out. As the most populous country in Africa, Nigeria would also want to lay 

a good example in environmental management in the region by tackling the menace of SLCP-related 

emissions.  

 

1.5   Institutional Setup for Air Quality and Climate Change Mitigation  

            in Nigeria 

 

In Nigeria, at the Federal level, air quality and climate change issues are both Ministerial 

responsibili ties of  the  Federal Ministry of Environment. In the ministry , the department of 

pollution Control has responsibility for general air quality matters, while the department of climate 

change has the responsibility of implementing the UNFCCC and the Kyoto Protocol. The Ministry, 

through the Climate Change department undertakes activit ies for the implementation of the Climate 

Change Convention in collaboration with other relevant government organizations, non-

governmental organizations, academia and private sector under the Inter-ministerial Committee on 

Climate Change (ICCC). ICCC is a policy advisory organ that advices the Federal Government on 

appropriate climate change actions. 

The SNAP office, responsible for dealing with SLCPs matters is a unit within the Climate Change 

Department. In Lagos State and FCT, Abuja, the structure for the implementation of SLCPs 

mitigation measures are in place. 

 

1.6. Objective(s) of Current Plan   

 

The current effort is geared towards the development of a Nigeriaôs National Action Plan(NAP) for 

the reduction of SLCPs from local sources. It seeks to identify the major SLCPs emission sources, 

typifying them. It also attempts to identify available information, local capacities, and existing gaps 

and challenges that may exist with the aim of organizing all of these into a prioritized emission 

reduction plan that could be implemented over a period of time, during which the plan could 

continue to be improved as more useable information become available.  

A key factor in the effort is the identification of mitigation measures that could be prioritized and 

mainstreamed immediately into existing National Programmes.  
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The Plan is therefore expected to achieve the following: 

× Lay a foundation for the synthetization of available relevant local data on air pollutants 

which are critical for SLCPs emissions estimation. 

× Identify and prioritise relevant SLCP mitigation measures in key source sectors, and quantify 

the likely benefits from their implementation 

× Ensure a coherent and coordinated approach to the implementation of identif ied SLCPs 

emission reduction measures in the country by identifying barriers to implementation and 

actions to overcome them; 

× Ensure the full representation and active participation of all relevant stakeholders; and 

× Identify mechanisms to mainstream identified measures into the different sectoral policies of 

Government. 

The effective implementation of the National SLCPs Plan is going to very much depend on political 

commitment towards identified measures and allocating adequate financial/physical/human 

resources towards implementation of the plan at sectoral levels.  

 

1.7   National SLCPs Plan Preparation and Endorsement Process 

 

The process for the preparation of the National SLCPs Plan is briefly described below and  

summarised graphically as shown in Fig 1.2.  

i) Consultantsô preliminary consultations with SNAP Office.  

ii) Training of Consultants on the LEAP-IBC Tool (Took place in Accra, Ghana). 

iii) Desk Top information gathering on SLCPs, and identification  of  SLCPs emissions Sources in 

Nigeria. 

iv) Second Training on LEAP-IBC Tool and National Planning Process ( SEI, York, U.K). 

v)  Stakeholders Workshop. Preliminary discussion on Stakeholders involvement in the Plan 

preparation process  

vi)  Preparation of National Data Set for LEAP-IBC Tool analysis 

vii)  Estimation of SLCP emissions from key sources using the Nigeria version of the LEAP toolkit, 

with support from SEI; 

viii ) Identification of  measures for SLCPs emissions abatement; implementation opportunities; 

challenges; and estimation of benefits, with support from SEI; 

ix) Preparation of Draft National SLCPs Plan.  

x) Intensive MDAs engagement on draft National SLCPs Plan 

xi)   Peer Review Workshop. 
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xii ) Revision of Draft National SLCPs Plan.  

xiii ) Final National SLCPs Plan.  

xiv) Political Endorsement of National SLCP Plan 
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Fig 1.2: National SLCPs Plan Preparation and Political Endorsement Process 
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1.8 Data Sources   

             

The dearth of readily available reliable SLCPs related data in the country to assess the major sources 

and opportunities for mitigation was a particular challenge in the course of undertaking the analysis 

for the preparation of this document. For a good output, the LEAP-IBC tool used for the analysis 

undertaken require the input of reliable up -to-date data. 

Using activity and process data, the Long Range Energy Alternatives Planning System-Integrated 

Benefits Calculator (LEAP-IBC) tool can be used to calculate emission inventories for current and 

future years, which then can be used to estimate atmospheric concentrations of fine particulate 

matter and ozone. The impacts of these on health, agriculture and climate can then be calculated. 

The tool can also be used to construct emission scenarios based on changes in activities and 

processes by which projected air pollutants emissions; pollutant concentrations; and impacts of such 

changes can be calculated with their related benefits. 

For these analyses, various forms of up-to-date data are needed on: Population; Gross Domestic 

Product (GDP); Transportation; Residential; Industry; Agriculture and Forestry; Commercial and 

Public Services; Oil and Gas ; Energy; and Waste. 

Data used for the LEAP-IBC analyses and other information required for other aspects of the 

National SLCPs Plan preparation were from both local and international sources. The local sources 

include:   

ü The National Bureau of Statistics, Nigeria; 

ü Central Bank of Nigeria; 

ü The Nigeria National Petroleum Corporation; 

ü Ministry of  Budget and National Planning, Nigeria; 

ü Energy Commission of Nigeria; 

ü Stakeholder MDAs; 

While International sources include:  

ü World Population Prospects, 2015 Revision 

ü World Population Review; 

ü U.K.-based price waterhousecoopers,2017; 

ü World Bank, Open Data; 

ü International Monetary Funds; 

ü Knoema atlas; 

ü U.S. Geological Survey, Minerals Yearbook; and  

ü International Organization of Motor Vehicle Manufacturers.  
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It should be clearly stated that the Nigeria dataset used for the emission analysis is the outcome of 

the very first local attempt at purposely collecting, compiling and collating Nigeria life data for 

SLCPs emissions analysis. The limitations of the attempt are aptly recognized, which calls for 

further attempt to regularly review the dataset for improved result. This is a key component of 

implementing the plan. Updating the analysis to refine the emissions from major source sectors and 

to track emissions over time as the National SLCP Plan is implemented  

 

1.9 Structure of the Plan Document   

 

The Nigeria National SLCPs Plan has been examined under six chapters  

Chapter 1 puts the study into proper context by discussing background information on the country, 

the SLCPs emissions problem and international response to the problem. The chapter also examines 

the objectives of the Plan and the process for the preparation of the Plan.  

Chapter  2 discusses the current state of sources of SLCPs emissions in Nigeria, and estimation of 

their future progression on the basis of the output of  the LEAP-IBC tool analysis.  

Chapter 3 deals with the consideration of the measures for the reduction of SLCPs emissions in the 

country. The chapter discusses the identification of SLCPs abatement measures, and the guiding 

principles for the selection made. It also examines the emission savings from air pollutants, SLCPs 

and GHGs and the benefits that may ensue from the implementation of the abatement measures on 

the basis of output from analysis done using the LEAP-IBC specifically the concomitant health, 

agricultural and climate benefits. The consideration in the chapter ends with a discussion of the 

linkage between the National SLCP Plan and existing plans and strategies.  

Chapter 4 undertakes an elaborate discussion of the implementation of the 22 abatement measures 

proposed in the Nigeriaôs National SLCPs Plan. The considerations include the description of the 

measures; their emission reduction potentials; current and future activities for their implementation 

and implementation pathways for the measures.  

Chapter 5 discusses focusing on mainstreaming SLCPs abatement measures into the national 

decision making process; future coordination of SLCPs issues; resource mobilization ; 

communication and monitoring. Lastly Chapter 6 presents the concluding statement on the plan.   
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CHAPTER 2: CURRENT STATE OF SOURCES OF SLCPs IN NIGERIA  

AND FUTURE PROGRESSION   

 

2.1 Methods Used to Estimate Current Emissions and Progression to 2030 

 

The inventory of dominant SLCPs in Nigeria for the period 2010 to 2050 was conducted using the 

Long Range Energy Alternatives Planning System-Integrated Benefits Calculator (LEAP-IBC) tool. This 

is done through the use of activity data and emission factors and assumptions about how both of these are 

likely to change into the future for a baseline scenario and with the implementation of specific policy 

measures. In this analysis, emission inventories were first developed for current and future years, 

between 2010 and 2050. The pollutants included in this analysis were SLCPs (Black carbon and 

methane) as well as carbon dioxide and other air pollutants to show similarities and different in sources 

and mitigation potential across all SLCPs, GHGs and air pollutants. These emissions were then used to 

estimate the resultant atmospheric concentrations of fine particulate matter (PM2.5) and ozone (O3) in the 

target country. Finally, the impacts on human health (e.g. change in premature mortality), vegetation 

(crop yield loss), and climate (global average temperature change) were calculated. The analysis also 

constructed different emission scenarios, based on predicted or potential changes in human activities 

such as the implementation of a SLCP emission reduction policy (e.g. a policy to reduce black carbon 

(BC) emissions from residential cooking sources). LEAP-IBC then calculated the projected air pollutant 

emissions, resultant PM2.5 and O3 pollutant concentrations, and the health, vegetation and climate impacts 

for this emission scenario, which were then compared with the baseline scenario emissions (without the 

implementation of the policy) to determine the resulting health, vegetation and climate 

benefits/disbenefits of the policy in the target country.  

 

Data becomes a critical issue in any Study of the current type, and we know that for many developing 

countries this could be a big challenge. Part of this problem is solved using the default LEAP-IBC 

dataset set up for Nigeria because it has default data for most parameters, which could subsequently be 

replaced with more realistic local data when available. ñThe beauty of the LEAP-IBC tool lies in the 

fact that it is óscalableô. One can always take its analysis to a higher level of accuracy as better data 

become availableò[Omotosho]. For Nigeria many of the default data were replaced with locally 

available data which helps to improve the reliability of the outcome of the analysis carried out. 

In the immediate sections that follow we shall discuss the emission of the gases at base year and 

projecting into the future using the LEAP-IBC tool.   
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2.2  Current Status of SLCPs Emission Data in Nigeria 

As hinted in section 1.9 of this document, there is dearth of readily available reliable SLCPs related 

data in the country, a situation that posed a great challenge especially as related to the LEAP-IBC 

tool analyses. Using locally and internationally sourced data, the Consultants with great assistance 

from the Stockholm Environment Institute (SEI), York has over a period eighteen months developed 

a LEAP-IBC dataset for Nigeria for the National SLCP Plan, which was presented to participants at 

the LEAP-IBC workshop held in Abuja in August, 2018. This effort has set the foundation for future 

further improvement of SLCPs emission data in the country through the imputation of more quality 

data which would help to improve on subsequent analysis.  

 

2.3  Sources of SLCPs in Nigeria  

 

As briefly discussed in Chapter 1 of this document, in recent years, global sources of SLCPs have 

been well documented (UNEP,2011), which shows the main sources of Methane, Black Carbon, 

Tropospheric Ozone and Hydrofluorocarbons (HFCs) to be in the Transport, Residential, Oil and 

Gas, Industry, Waste Management, and Energy sectors. All these sectors are also sources of SLCPs 

in Nigeria.     

 

2.3.1 Transport Sector  

 

2.3.1.1 Context 

 

This is a very important source of Black Carbon. In Nigeria the source consists of mil lions of 

individual emission sources. The Nigeriaôs second National Communication to the UNFCCC shows 

that the most important transport system in terms of functionality and number of patronage is the 

road. The total length of Federal Government highways is about 34,340.90 km., with States also 

making complementary investments on high grade road development.( Nigeria , 2014, p.24). Nigeria 

currently has a car ownership level of about 4.65 million translating to a low level of 29 cars per 

1000 population. Expected increase in income levels are expected to increase the ownership rate to 

more than double in the immediate future. Over three-quarters of commuters in urban centres use 

public transport ( Raffaello C. et al,2013), with system mostly made up of privately owned 

minibuses, taxis and motorcycle taxis. 

The existing vehicle fleets which consist mainly of second-hand vehicles are old, poorly maintained  

and high polluting. However there are limits to the age of vehicle imports, with up to 8 years for 

cars, less than 10 years for buses and less than 15 years for trucks. The influx of old and used 
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vehicles leads to high concentration of NOx, SO2 and CO in major cities. The fleet is however going 

through a gradual evolution as import and emission regulations take root. 

 

2.3.1.2 Emission from the Transport Sector 

 

Emissions from the transport sector were estimated for road, rail and domestic shipping. In 2010, 

emissions from road transport accounted for 98.3% of the total transport emissions. The emissions of 

different pollutants for different categories of vehicles is shown in Table 2.1. The largest source of 

black carbon emissions come from urban buses, while heavy duty vehicles and passenger cars also 

make a large contribution. For other pollutants, such as organic carbon, motorcycles are also 

important. For carbon dioxide, the contribution from the passenger car fleet is much greater than for 

SLCPs and air pollutants, but urban buses continue to make the largest contribution to CO2 

emissions. Fig.2.1 Shows that the greater percentage of  Air pollutants and GHG emissions come 

from Urban Buses, while passenger cars are the main sources of methane; carbon momoxide and 

carbon dioxide emissions. 

Diesel vehicles across all vehicle categories contributed 97% of total black carbon emissions, and 

the majority of emissions of other air pollutants and GHGs like CO2.  

 

Table 2.1: Emissions of air  pollutants, SLCPs and GHGs from different vehicle categories in                   

2010 in Nigeria in Kilo Tonnes 

 

Vehicle Types Organic 

Carbon 

Black 

Carbon 

Particulates 

PM2pt5 

Sulfur 

Dioxide 

Nitrogen 

Oxides 

Non 

Methane 

Volatile 

Organic 

Compounds 

Methane Carbon 

Monoxide 

Carbon 

Dioxide 

Passenger Cars                     

0.68  

               

1.11  

                            

2.11  

                

0.00  

                

127.09  

             

28.88  

     10.89                      

621.48  

         

24,423.52  

Light Commercial 

Vehicles 

                    

0.03  

               

0.05  

                            

0.09  

                

0.00  

                     

9.04  

               

9.65  

        

0.35  

                      

71.59  

               

806.60  

Heavy Duty 

Vehicles 

                    

0.58  

               

3.70  

                            

7.38  

                

0.00  

                

197.58  

             

17.19  

        

0.68  

                      

47.18  

         

12,943.68  

Motorcycles                     

1.46  

               

0.47  

                            

2.37  

                

0.00  

                     

0.99  

           

147.42  

        

0.55  

                    

359.31  

            

1,147.65  

Urban Buses                     

3.51  

             

22.78  

                          

45.50  

                

0.02  

                

825.99  

             

99.62  

        

3.10  

                    

285.84  

         

58,827.29  

Total                     

6.26  

             

28.10  

                          

57.45  

                

0.02  

             

1,160.69  

           

302.76  

     15.57                  

1,385.40  

         

98,148.74  
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Figure 2.1: Percentage of Total Road Transport Emissions of different Pollutants from different 

Vehicle categories in 2010 

 

Between 2010 and 2030, the baseline scenario assumes that the vehicle fleet increases at 1.54% per 

year (current growth rate), but that vehicles of higher emission standards are gradually introduced 

due to the 15 year vehicle import limit in place. The emission of BC increased from 28.10 kilotonnes 

in 2010 to 31.28 kilotonnes in 2030, an increase of 11.3% and peaked in 2040 then decreasing 

slightly in 2050 (Fig.2.2). Similar trends were also calculated for other pollutants as shown in Table 

2.2. 

 

Table 2.2: Progression of emissions of air pollutants, SLCPs and GHGs between 2010 and 2050 

from the road transport sector. 
 

Effects 2010 2020 2030 2040 2050 

Carbon Monoxide  1,385.40   1,463.07   1,547.10   1,675.08   1,690.15  

Methane        15.57         17.76         20.45         23.61         27.03  

Non Methane Volatile Organic Compounds     302.76      314.19      333.47      361.30      363.34  

Nitrogen Oxides  1,160.69   1,267.66   1,354.36   1,431.72   1,422.53  

Sulfur Dioxide          0.02           0.02           0.03           0.03           0.04  

Particulates PM2pt5        57.45         59.78         63.23         67.74         67.08  

Black Carbon        28.10         29.61         31.28         33.35         32.94  

Organic Carbon          6.26           6.53           6.92           7.43           7.40  
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Figure 2.2: Black Carbon Emissions from the Road Transport Sector from 2010-2050 under the 

Baseline Scenario 

 

2.3.2 Residential Cooking and Lighting Sector 

 

2.3.2.1 Context 

 

Seventy-five percent of Nigeriaôs population relies on solid fuel for their household cooking and 

heating needs. Reliance on biomass for cooking not only increases pressure on local natural 

resources, but has both climate and health implications. Inefficient cooking contributes to climate 

change through deforestation resulting in net emissions of greenhouse gases such as carbon dioxide 

to the atmosphere (that were not quantified in this analysis), and through direct emissions of aerosols 

such as black carbon. 

Nigeria experiences the highest number of smoke-related deaths in Africa, and after Malaria and 

HIV/AIDS it  is the biggest killer, under which exposure to smoke from traditional cookstoves and 

open fires leads to more than 95,300 deaths, every year (Olusola Babarinsa,2018).  Women and 

young children are the most affected, with more than 27,000 children in the country dying every year 

as a result of acute lower respiratory infections, including pneumonias, caused by the use of solid 

fuels. Like transport, residential SLCP sources is made up of millions of individual sources. 

Nigeria has an LPG (Cooking Gas) consumption level of  0.4kg/person, which makes it one of 

Africaôs lowest per capita use of LPG. This is a paradox for an LPG exporting country. 

 

 


