NIGERIA'S NATIONAL ACTION PLAN (NAP}
T0 REDUGE SHORT-LIVED
CLIMATE POLLUTANTS (SLCPs)

DECEMBER

2



FOREWORD

On behalf of the Government of the Feder al
National Action Plarto redue ShortLived Climate Pollutants (SLCPs). As a partner to the
Climate andClean Air Coalition (CCAC)Nigeriahasdeveloped and released this ptan
document thenajorsourceof shortlived climate pollutionthe priority SLCP mitigation
measures, and implementation pathways for the reduction of SLCPs emissions within our
borders.

The Plan has come out of a stromgjaborative 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 @onemt to the achievement

of the objecties of CCAC for a better life on earth.
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The adverse effects of SLCPs as they relate to negative impacts on human health, agriculture and

ecosystems are all harmful to the wladling of our people. It is within thisontext that Nigeria
has decided to undeke measures that will lead to the reduction in SLCPs emissions, by
dedicating itself to taking theneasuresand actions outliad in this documentThe Plan
consolidates all sectoral effortn SLCP emission redtions (specifically, Black Carbon,
Methare andhydrofluorocarbonsHFC)) in the country, andve are committedo ensuing that

the measures and their implementatiore a&omprehensively mainstreamed into the various
sectoral policies of government.

In prepaing this Plan and in an attempt tensure the proper monitoring of its implementation in
the country, an inteministerial body consisting of key ministries has been establishedove
that recognizes the importance of further strengthening the exatth evolving collaboration
betweerthe MDAs. It is on théasisof such collaboration and collective ownership of the Plan
thata joint memo on the Plan was sent to Council for its approval.

We conclude this forewor devlvgtocomisue ta supporggloibal g
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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 redinigtheir emissions willnotbereghe d as a fAcost o0,

Afinvest mento in our future.
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EXECUTIVE SUMMARY

Shortlived Climate Pollutantsand Opportunities or Mitigation

In 2017, it was estimated th@70,d00 premature deaths were associatéti outdoor and indoor

air pollution exposureThis includes 114,000 premature deaths in Nigeria, including 70,000
premature deaths for children under 5 years Atdthe same time climate changés already
affecing vulnerable poplations and ecosystenasrossthe world, resulting in crop yield loss
regional climate changes and increases in extreme weather events damage to ecosystems, ir
addition to premature deathsertioned above (UNEP, 2016%iven the subsintid impacts of

air pollution and climee change, identifying those strategies that sanultaneously mitigate
could result in substantial benefits

Shortlived climate pollutants (SLCPSAre a group of paltants thathave relativly short
lifetime in theatmospheref a few days to about @ecde and a half in the atmosphet@e

major SLCPs are Methane, Tropospheric Ozone, Black Carbon and Hydro fluorocarbons.(HFCs)
They are the majarontributors taylobal warmingatfter longlived greenbuse gasespeifically
carbon dioxide (Cg). In adlition SLCP aredangerous air pollutants, resgible for various
negative impacts on human heallgriculture and ecosystems.

The majorSLCP emission sourcecluding household energy use, transport, oil aad, g
agriculture, ndustry and the waste @ers, are also major sources of greenhouseegsasch as

COz, and other air pollutants, such as 2Morganic carbon (OChitrogen oxides (N¢), sulphur
dioxide (SQ), valatile organic compounds (VOCs), and aarbmaoxide (CQ.

The short lifespan oSLCPs and the common sows of SLCPs, greenhsal gases and air
pollutants,means that assertive action now, irdiidn to rapid reduction in C£emissions, to
reduce eissionsfrom major SLCP sourcesould rapidly improve both air quality as well as
slowing the rate of neatlerm climate changeA Scientific Assessment by NEP/WMO in 2011
estimatedthat the emission reductions from fulinplementation of 16 measurésrgeting the
major SLCP source sectarsuld globally avoid 2.4 milion premature deathprevent52 million
tons ofagricultural crop yald loss and reduce global average temperature increase by 0.5 degrees
centigrade

Recognizing thathe mitigation of theimpacts of SLCPs is critical ifé near termBangladesh,
Canada, Ghana, Mexico, Sveedand the US, together with the UN Environmé&nbgramme
(UNEP) camedgether to form th€limate and Clean Air CoalitiofCCAC) in 2012. TheCCAC

seeks to bring togethan intermtional network of policymakersndusty, intergovernmental



organizationsand civil society to promote the mitigation ahortlived climate pollutants and

also make conceaztl efforts to remove barriers to this.

National SLCP Planning in Nigera

A member of the CCAC since 2012, Nigersadommitted to reducinghe emissiorof Short-
Lived Climate Pollutants SLCP9 emanatingfrom activities and processes within its border,
which has informed thpreparation othis National SLCPActionsPlan (NAP), purposelyset for

themitigation of shortlived climate pollutantin the county.

This plan is an outcome of a mulsiectoral consultative proceisat took place betwee2016
and 2018. The process includé¢he identification of the different sources of SLCPs emissions,
their analysis, identification and prioritization of measueegeted at educing emissions from
major SLCPs such as Black Carbon (BC), Methanes Cét well as longived greenhouse
gasessud as Carbon Dioxide (G The plan gives to the country the possibility to enhance
Ni geri ads NDC expandngiihen tm eoverothdr gases and pollutants beyond the

long live greenhousgasesas recommended RYNEP emission gap report 2018

The LEAP-IBC tool was used tanalyzeSLCPs, greenhouseasesand air pollutantemissions
from 2010 to 260. Theobjectivewas o analye the curent state of SLCP sources in the
country, their future progressions and impacts on human health, agaantiidimate The

assessment foraathe basis of the meaespropo®d for SLCP emissi@abatement.

Emissions of ShoHived Climate Pollutant

Methane emissions in 201@erein the amount 08,72552kt. The main source d¥lethanewas
theagriculureconstiuting32.9%of t ot al the countesedand met hane
dominant sourcevasresidential which makes W#9.3% of the total emissions iB010 followed

by waste and bio mass burning

Black Carbon emissi@in 2010 in Nigeria wer844.55%t. The dominansaurceof BC emissions

was residential from the use of traditional cookstoves. This source repa8&pisof the
nationalBCemissons. Ot her sources wer e =Ih8ioldhetomls bur

emissions, followed by Waste and Transport.


http://wedocs.unep.org/bitstream/handle/20.500.11822/26895/EGR2018_FullReport_EN.pdf?isAllowed=y&sequence=1

Fig.S.1shows the levels of thdack carbon and methame201Q and the contribution from
different source sectors. It is importantnote that the major source sectors of these SLCPs, like
Residential, Waste, Biomass Burning and Transport are alscgibesaurces of other air
pollutants such as primary particulate matter, nitrogen oxides and sulphur dioxide. These
pollutants also @ntribute to the substantial health effects of air pollution. Finally, these sources
also contribute to greenhouse gas aiois. Carbon Dioxide emissions in 2010 wB&L.14Mt
(excluding land use change €€@missions)which wasmostly emitted fronthe tansportation
sector which constitutel9.4% of the national total. The second largest sourceé®fwas

electricity generabn acmunting for10.9% total emissions.
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Fig.S.2 Emission Levels of SLCPAIr Pollutantsand GHGsin 2010in Nigeria

and the contribution ofmajor source sectors

HCF emissions originate entirely frometise oHFCs in poducts such as heat pumps and
refrigerants

Theseemissions have health, environmeratatl climate effectdn this documenthealth éfects
are defined asffects on public health caused by given concentratiofis@particulate matter

iv



(PM ), the polutant most associated with negative lieampacts The impact quantified here
are premature deaths associated with P&kposure, @hough air pollution has a much wider
effect on health, including nefiatal effects on the respiratory and dawéscularsystems. In
Nigeria in 2010fine partculatematier exposure was associated vatiout 61,000 preature
deaths with thenostaffectedbeing children of less thanyears of age

Environmental effects are defined as effects on crops and fomsls climate effects are
defined as global warming apoling of the atmosphere.

Crop loss associated with exposure to fine particulate matg€10 is about 3million tanes,
with the greatest loss being maize.

Global temperature change resulting friihn g e pollutai@ emissions is estimak¢o be about

0.018degree C. in 2050 undarbaseline scenario

TwentyTwo SLCPMitigation Measureswith Air Quality and Climate Benefits

The identification and prioritization of measures to mitigate St&l&/antemissionsin the
country was undertakesonsidering i)16 SLCPmitigation measures identified as being globally
relevant n theUNEP/WMO 2011assesmentreport and ii)the emission leveland source

sector contributions in Nigeria estimated usingltB&P-IBCtoolus ng Ni ger i ad s
and emission faots. This led to thedentification of 22 SLCP mitigtion measures across eight
sectorqTableS.1) They are targeted at reducing emissions from major SLCPs such as Black
Carbm (BC), Methane (CkJ, as well & reducirg missionsof co-emittedlong-lived greenhose

gasessuch as Carbon Dioxide (GJ2and other air pollutants.



TableS.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 5000 new buses in gas omgete and Danfo buses fully replackg 2021
2. Adbption of CNG Buses in Nigeria 25% all Buses converted to CNig 203
3. Introduction of low sulphur Diesel and Petrol 50 ppm diesel fuel introduced in 2011%0 ppm petrol introduced in 2021
4. Elimination of high emitting vehiclethat do not meet | Euro IV limits met by all vehiclesyb2030
vehicle emission standards
5. Reduction ofehicle journeys bgar through transport | 500, 000 daily journeyshifted from road to r&i& waterways
modal shifts
Residential 6. Increase in population using modern fuels for cookir| 80% of H/H using modern fuefer cooking in 2030
(LPG, electricity, kerosene, biogas, solar cookers)
7. Replacement of traditional biomass cookstoves \ 20% H/H using improved biomas®gesfor cooking in 2030
more effigent impgoved biomass stoves
8. Elimination of kerosenkmps All kerosendighting replaced by solar lamps by 2022
Oil & Gas 9. Elimination of @s flaring 100% of gas flaring eliminateloly 2020
10. Fugitive emissions/leakages Control 50% Methane Reductidsy 2030
11 Methare Leakage Reduction 50% Methane Reductidsy 2030
Industry 12. Improved Energy Efficiency in industrial Sector 50% improvenent inenergy efficiencyby 2050
Waste 13. Redution of methane emissions and open burning 50% methane recovered from landsilby 2030 50% reduction in open burning o
Management | waste at open dumpsites through adaptof digesters ai waste by 2030
dumpsites Promote Septic sludge collection, treatihandrecyclingin 37 municipalities
14. Septic sludge collection Establish, expand Sewerage Systems and municipal wastewater treatnméstirp
15. Sewerage Systems and Municipal wastew| Lagos, Kanu and Port Harcourt
treatnment plans
Agriculture 16. Increaedadoption of intermittent aeration of rice 50% cultivated land adopt AWD management sydby 2030
paddy fields (AWD)
17.Reduce opefield burning of crop residues. 50% reduction in the fraction of crop residue burned in fiddgs2030
18. Anaerobic Digestion (AD) 50% reductiorby 2030
19.Reduce methane emissions from enteric fermientat| 30% reduction in emission intenshy 2030
Power[Energy] | 20. Expansion of National Electricity Coagye 90% of the Population have access to electricity g5ic2030
21.Increase share of electricity generated in Nigdrom | 30% eletricity generated using renewable eneigy2030
renewables
HFCs 22. Elimination of HFC Consumption. 10% of HFCs phasedut by2030, 50% by 2040 and 80% by 2045
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Nigeria has submitted its Nationally Determined Citition (NDC) outlining its commitment to
reducing greenhouse gas emissidtigeria isalsoparty to an international convention set to limit
HFC emissions, the Mireal Protocol. It is within this coekt that activities to reduce HFCs in
the country ideing considered.

The 22 mitigation measureentaired in this plan refleaneasures outlined under these two
internationalcommitments that will also redaSLCPemissions, as well as new, additional
measures sgcific for SLCP mitigationWhenimplemented,he 22 identified abatement measures
cantogether lead to a reductiamthe anissionof SLCPsas well as C@and other air pollutants
Indeed, the fullmplemernation of the measures included in the NatioSalCPPlan could reduce
total emissions of black carbon and methan&®% and 62%, resptvely, by 2030. It could also
produce similar percentage reducti@tsoss a whole rge of other air pollutats, incliding
organic carbon, sulphur dioxide and ngem «ides, as well as reducing G@&missions,

providing an integrated strategy to acldeu quality and climate goals.

Table S.2: Emission Reductions from implementation of 22 SLCP mitigation measure830 2
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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 Rin
Implementation

2030(kt) 90 |1,903[1,038/560 |610 |171 |1,450|2,272 |9,919 | 220,232
Avoided Emissins
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% 7% 14%

Implementation of th@2 abatement measurescinded in the National SLCP Plaareestimated

to lead tosubstantiabenefits for air pollution exposure, with benefits for human health and crop
yields, and talimate benéts. The expectedair quality benefits are a 22% reductiorexposure

to fine particliatematter in2030 (FigS2), which could result in 7000 feweremature deaths

associated with air pollution exposyfeg. S.3). In addition, implementatioof thesemeasures
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cul d reduce Niger i aos aweincteases enctudirgnssionsarong | o b a |
land use change (LUCF sector) 83% in 2050relative to 2010due to the simultaneous
reduction in CQemissons and SLCP mitigatioffig.S.4).
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Fig. S2: Reductions in outdoor average fine particumatter (PM2.5) €Xposureacross

Nigeria from implementation of the 23LCP abatement measures
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Fig.S3: AvoidedPre-matured Deathfrom 2020-205Q
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0.018 Avoided vs. Baseline
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Fig.S4: Avoidedcontribution to average Global Temperature rise

Implementing the National SLCP Pla

Nigeria needs to get the identified measures implemeartdchso ensue that theyare integrated
into the count r yasmuchaypedsiolg thee28 igiticn ghesaresdave
been aligned with other natial plannhg processes including tiNationally Detemined
Contribution (NDC) to reduce GHG emiss#pthe HFC phasedowthe Sustainable EnergyAll
ActionPlanNi ger i ads Economi ¢ aRNERGR)ad the sastaidabl&r o wt h P
development goals (SDGSherefore, ensuring that thers alignment inimplementation of all
these strategies can hétpachieve multiple goals, including SLCP mitigation. For each of the
SLCP abatement measures, barrfersnplememation have been idéfied in this document, and
actions have been idenfi to overcome tem. It is key that following the political endeement
of this plan that there israainstreaming of SLCPs abatement issues into the ovatahal
development genda. Tie proposedlmtement measureged to beame part of the dayto-day
actvities of government and included in the sectoral planyeleped by the relevant Ministries,
Departments and Agencies (MDAS)

The SLCP Unit within the Climate @hge Divison of the Ministry & Environment will be the

mainentityto coordinate immgmertation of tre National SLCP Planyhich it will undertake in

XX



collaboration with stakeholders MDAEhe SLCP Unit will monitor and evaluate the

implementation of thé&lational SICP Plan, an@ach réevant sectoral MDA will hava desk

officer assigned wviin responsibiliy for SLCP issueslo ensure a successful implemation,the

SNAP office, i n coll aboration with |ine MDAsSDO
undertike extensie avareness raisingampaigns and also give seusaattention to monitoring
andevaluatomrof t he pl ands 1 mpl eenadicdlyaupdatedrioreflect t hat it

changes in circumstances in the country.

Identifying appropriate funding echanismsdr these actions will be a key step towards
implementing the National SLCPlan. This couldincludepublic funds from the national budget
being committed to the implementation of SLCP abatement measures, whicdgwire that
SLCP mitigation ations arancluded in MDAs budgets submitted to the Mimy of Planning and
NationalBudget. DomesticResource Mobilization, which enhances natiowvehership and
sustainability, should be seen as the lemgn path for SCPs abatement measures
implementéon in thecountry It will also include the mobilization aksources from internand
donors, androm the private sector.
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CHAPTER 1:INTRODUCTION

1.1  Backgroundinformation on Nigeria

The Federal Republic Migeria is located in Wat Africa ard shaes land borders with Nigén the
North, Chad ad Cameroon in the Efsandin the westby the Republicof Benin Its Southern
border les on the @lf of Guinea of théAtlantic Ocean.

The Country is @ederal Constitutional Republic compising of thrty-six states and the Federal
Capital Teritory, Abuja.(Fig.1.1). The stas arefurther sub-divided into 74 Local Government
Areas (LGASs)
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Fig. 1. 1: Nigeria showing the 36 Statsand FCT.

Sourcewww.en.wikpediaorg/wiki/File:Nigeria political.png

Nigeria hasa total land aea of 923,768 km2366,669sqmi), making it the world's 32nthrgest
country It is the mat populouscounty in Africa; the eighth ma populouscouwntry in the world
and the mst poplous @untry in the worldin whichthe majority of the pagation is back.

The Country $ listed anong the "Next Eleven" economies,dda a member of the Conuonwealth
of Nations. The economy of Nigerigs one of he strongest in Africa. It is in-fact the secad largest
economy in Arica and is classified as an emerging market with its alninslgply of resources,
well-developed finand, legal, communicationstransport sectos and stock »echange The
coun t r @r@ssDomesic Product per capitan 2017 was 241241 US dollars,an euivalent of
22. 5% of the worl doés lary(éradaggEonamics, 2008)Accarding 407
World Bank statistics theountryds GDP grev at 0.8% in2017.


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

Nigeliais the 2th larges producer of petroleun in the wottd andthe 8h largest egorter, and has
the 10th largest proven reserves. Petrolelagsm laige role in the Nigerian economy, aaating
for 40% of GDP ad 80% of Goernmant earnings. Howevergdation for beter resouce control in
the Niger Delt, its main oil-producing regon, ha led to disruptions in oil production and currently
prevents thecountry from exporting at 100% cagity.

The Country alsodms a wide any d underexploited minetaesources thaincludenatural gas, coal,
bawite, tantalte, gold, tin, iron ore,limegone, niobium, lead and zinc. Despite huge deposits of
thesenatual resources, the mining industryNigeria is still in itsinfancy.

Agriculture used to be the imicipal foreign exchangeearner of Nigeria. Cuently about50% of
Nigerians work inthe ayricultural sector, and it has vast areas of undezatirableland.

In terms of global warming, ilgeria contributed onlykmut 0.44 meic ton of carbon dioxide gv
person in 206 (Knoemg2018)

12  The Short-LivedClimate Pollutants Challengeand Opportuniy

Short-lived climate polutants(SLCPs),which have relatively short lifetimef a few dag to ebout a
decade and a half in tr@mospherehave been showm be anthropgent contibutors to globh
waming. Theyare al® dangerous air poltants responsib# for variousegaive impacts on human
health, agricultureand ecosystems. Thenaja SLCPs are Methanelropospheric OzoneBlack
Carbonand Hydo fluorocabons (HFCs),and theyaccoum for 40 to 45percent ofglobal warming

to date.Although short-lived climate polldantshave a shorter atmospfie lifetime than carbon
dioxide, thg hawe ahigh global warming potentialwhich mears, per 1 kg emisions of eac
substance, SCPs hae a larger warming &fct compaed to @arbon dixide (C2ES, 2018.
Therefore, reducing caon doxide emissions quickland deeply is essential to mitigagirclimate
change, but simultaneously reducing SLCPs can contribuieiting global temperture increases

in the neaiterm on the pathwajo achieving theglobal temperature targetset out inthe Paris
Agreement Importantly, mitigation & SLCPs would alsgrodice local air quality begfits in the
countries and regions where eani® reductionccur.

In 2011, an Assessmeof black carbomand tropospheric ozone coordinated by the UN Environment
Programme and the Walrl Meteorological Orgnization (UNEP/WMO 2011) identified 16
mitigation measures for the reduction lmack carbon iad methane. The&e mitgation measures
focused on the major soces of black carbon and methane, includmghe residential, transport,
agriculture, waste and oil and gas sectangpor@ntly, these mitigation measures did not just reduce
black carbon andhethane, but Bo reduced emissions of eemitted air polluants, suckas organic



carbon, fine particulate matter, and nitrogen oxides,gaeehhouse gases like GO herefore, the
oppatunity from global implementation of these 16 SLCP mitigation measuais estimate to be

the avoidance of 2.million prematuredeaths associated with air pollution exposure in 2030, 52
million tonnes of crp loss avoided in 2030, and O°& of global emperature increase avoided.
Implementing strategies can thereforehiaee simultaneus ai quality and climategoals, and

contribute to sustainable developmémthe countries that implement these mitigatioeasures

Methane (CHa) is the major constitent of natural gasand is retased duringhe decomposition of
plart or other orgart conmpounds as in marsheand coal mies.It is emitted into the atasphee
from agriculture, landfills and energy exmtion. Apart from keing a greenhouse gas that
contibutesto climatechange, métane also aatributes to the formatioof tropospheri®zone
Tropospheric Ozoneis alsoa geenhosge gas and an air pollant that has effects on human health
(respiratory tsesses)and veetaton, affecting crop yields andhatural vegetation.Ozone is ot
directly emitted but is érmed in be atmosphere ém emssionsof other gasesin addition to
methane, nitrogen oxidedNQOXx), volatile organic compounds VOCs) and carbon mat@xCO)
emissionsalso contribute to the forrtian of tropospheric ozone

Black Carbon (BC) is a component of paculate matter(PM) in the air bhat s emtted from
incomplde comlustion of fossil fuelslt effects the climate by strongly absorbing inming solar
radidion, and as a component of &particulate matter (Pk) is a bcal and regnal air pollutant.
Fine particulate matte is the ai pollutart thatis most assciated with the most seriousealth
impacts of air pollution (premature mortglfrom respirabry and cardiovascular diseages

Black Carboris a shodlived climate pollutat because it has ifetime of a fewdaysto weeks irthe
atmophere.During thatshort period, it can have sigficant direct and indirect radiative forcing
effectsthat contrbuteto anthropogenic climatehange at regional and global scalB&ack carlon
warms the Earth bybsoiing sunlght ard reemitting het tothe atmosphere amby reducing the
ability to reflectsunlight (albedo) when deposited on snow &e.

Black cabonand ozone disturb rainfadind regional circulation patterrBlack carba dakens snow
and ie, whichincreagsthe absorptiorof sunlight leadng to meltiing.

Hydrofluorocarbons (HFCs) area group of compoundbat are greenhouse gashat contribte to
climate change. While tirecontribution to global warmingds so far ben snall, projectionsof
HFC emissios indicate thathey ®uld contribute to as mach as19% of global CO emissons by
2050(ccac,201® Major uses are as refrigeranin refrigeratbn and air conditioning egpment and

as agents for plastibermal insuktion foamsin refrigerated vehicle msulaton. Minor uses inclde



Metered Dose lhalers (MDIs) for asthi, blowing ore component foam for building work and as a
propellant for industial and technical aerosolMajor releases of HFCs are frolmakage from
refrigeraton and ar conditioningequipment during geraton and its end of lifedestructon. Minor
releases i@se from the use of HFC containing aerosols and MDlsere are no natal sources of
releasesdthe environment.

Co-emitted pollutants: An additional advantageottaking actionon SL(Ps is thathe main &CP
emission soums are often also majosources of geenhouse gases and othar pollutants
Therebre, the implemetion of measures desigh® reduce emissions from major GB emission
sour@s (e.g. transpt residentialcooking etc) canalso redge ceemitted subsnces. These €0
emitted pollutants include long-lived greenhouse gaseléke carbon dioxide (COg), ard air
pollutants that comibute to the formation of PMs such asorganic carbon (OC), whichis a
component b PMzs and has acooling dfect on the climge, nitrogen oxides (NOx), sulphur
dioxide (SC), and ammonia (NH). NOy, S& and NH; are gases thaeact in the atmosphere to
form PMps, therefore contributingo the hedh impacts of air pdution. NO, volatile organic
compounds (VOCs), andcarbon monoxide (CO) also contribute tothe formation of tropospheric
ozone.lt is therefore imprtant to consider the emissions of all pollutants from sources when
designing a strategy to reduce SLCRel therefore these eemitted substanceseaalso includé in
the analysis in suppbof this National SLCP Plato provide a comprehensive overvieWthe likely
effects that implementing this plan could have on controlling emissions of all relevant &t &is
pollutants.

SLCPs are responsibler a substantial fractioaf near tem dimate change, which ha very potent
and largeimpactsin certan sensitive regions ofhe world. However, the Bort time that SLCPs
spend n the atmosphereompaed with carbon dioxide means that there is subsalrotential to
achieve lage benets quickly from fast, immedte action to reduce $IPs, almgsde ations to
reduce CQemissons. In 2012 UNEP andWMO conducted a scieifit assessment of thiegenefts
thatcould result from takingaction on SLCPsniplementation of 16 measwdocusedon redudng
black carbon ad methangbut which aso reducingco-emitted substancescluding greenhouse
gases andtber air pollutantsyere eimated to awid 0.5 °Cof globa temperature increases, while
at the samd¢ime avoiding 2.4 milliorpremature dels from outdoor air pollution and 52 million
tonnes of crodossglobally in 2030 (UNEP/WIO 2011). Within this catext, ations for SLCPs

mitigation is sal to be equired and urgently too.



13. Global Responséo the SLCP Challenge

Recogqnizing that mitigation of the impacts of SLCPs is critical the near tan, Bangladesh,
Canada, Ghanaylexico, Swean and theUS, togeber with theUN Environment Progamme
(UNEP) cane together to form the CCAC in 2012. The aldgion seeks to bring togegh an
intermational network of policymakers, industry, interngernmentalbrganzations, and civil soctg
to promotethe mitigation of short-lived climatepollutantsand dso male concerted efforts to remove
barriers to this. e CQAC undertakes this by pviding a patform for cooperative activities
between governents, the prate sector, and other stakalders that pomote climatefriendly
alternatves. t catalygs actions toreduceSLCPswor ki ng under 1 iditiatkiewe saar eia
seven(7) secbral and fou (4) aosscutting areas, which are meant forisw t fiy dbfeclimate e r
and clean airbenf i. t s 0
The Seven sectal initiatives areaas idetified by CCAC for acion include

x Reducing Black Carbon Emissionsritddeary Duty Diesel Vehicleand Engines;

x Mitigating Black Carbon and Other Pollutantsrfr@rick Prodiction;

x Reducing SLCP EmissisrfromHouselold Cookingand Domstic Heating;

x Mitigating SLCPsromthe Muwnicipd Solid Waste Sector;

x  Promoting HFC Alterntve Technology and Standards

x Accelerathg Methane and Black Carbon Reductions from QitldNatural Gs Poduction;

x Addressing SLCPfromAgriculture.
Thefour cros-cutting intiatives areas are:

x  Promoting SLCPNational ActionandPlanning (SNAP);

x UrbanHeath Initiatives;

x National SL@ Assessients;and

x  Financing Mitigation of SLCPs.
The successf these ghbalinitiatives dependsary much o actions at natioal leves and incertain
cases at regiaal levels.It is thougtt for example, that some exisgimatonal policies, programmes
and reguatory frameworks could be directed ord@ected toachieve ram andcost effective SLCP

emission eductions. This uderscoreshe needor National Action Pans to redce SLCP emisions.

14 Ni ger i a tofronibe SLCAWtigation

Nigeria becara a merber of CCAC in2012.To scale up andccelerate ISCP amnission reductions,
the county is taking action by preparingthis National Action Plan The county is motivaed to
undertakenational planning for SLCIRmisson abatemenstrategis in view oftheir development
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impeatives.SLCP emission albements haveelevance to Goals 2,3,6,7,9@ 110of tle Sustaimble
Development @als in addition to the direct link with the fiClimate Action Goab .The country
recognzesthe fact that reducing emiss of SLCPscoud bea fast way ofmeeting part of the
count y 0 s @ madicsion ioldigation undethe Paris Ageement.In addition to ths, reducing
SLCPs emissionalsohave diect in-country agricultural and health befits on which thecountry
would not wantto miss out. As the most populous country in Afrjddigeriawould aso want to lay
a goodexample inervironmenal management ithe region by taickling the nenaceof SLCRrelated

€emissiors.

15 Institutional Setup for Air Quality and ClimateChange Mitigation
in Nigeria

In Nigeria, at the Feder&dvel, air quality and climat change issues aveth Ministerial
responsibi ties of the Fedeaal Ministry of Environmert. In the ministry , the deariment of
pollution Control has mgonsbility for general air quality matters, while the departmentiofate
changehasthe responbility of implemening the UNFCCC aththe Kydo Protocol.The Ministry,
throughthe Climate Change departmeuncertakes attvities for the imgemenaton of the Cimate
Change Convention inollaboration with otherelevant government organizations, aon
governmentborganizations, academiand privae sector undethe Inter-ministerial Committee on
Climate Chage (ICCC). ICCCis apolicy advisoy organ thatadvices the Fedral Government on
appropriateclimate chageactions

The SNAP office, responsiblr dealingwith SLCPsmatters is anit within the Climate Cange
Departmat. In Lagos State and FCT, Abayj thestructurefor theimplementabn of SLCPs

mitigation measres are in place

16. Objective(s) of CrrentPlan

The current effort is geadetowards e develpment of a Nigedad lational Action PlanAP) for
the reducton of SLCPs from local sages.It seeks tadentify the majorSLCPsemission source
typifying them. It also attempts to identifyalable information, local capacitiesna existinggaps
and challenges thaimay existwith the aim oforgarnzing dl of these into a prioritized enssion
reductionplan tha could beimplemented over a péod of time, during which the plan could
continueto be improved as more useable informatbecome\ailable.

A key factor inthe effat is the idenfication of mitigation measures that could herioritized and

maindreaned immeditely into existing Naibnal Programmes.
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The Plan is therefore expectedachieve the following:
x Lay a foundatn for thesynthetiation of availal® relevanh local data onair pdlutants
which are critical for SLCPs engsiors estimatio.
x ldentify and prioritise relevant SLQRitigation measures in key source sectors, and quantify
the likely benefits from their imMpmentation
x Ensue a coherenand coordinatedapproach to the impleemtation of iertified SLCPs
emission reduction measures the countryby identifying barriers tamplementation and
actions to overcome them
x Ensure thdull representation andcéive paticipation of al relevant shtkehotlers; and
x ldentify mechanisms tmainstreamdertified measures intthe different sedoral policies of
Government.
The effectiveimplementation of theNational SLCPs Plars going to very much depend political
commiiment towads identified measuresnd allocatiy adegate financial/fnysical/huma

resources towards imphaentation 6the plan atsectoral levels.

1.7  National SLCPs Phn Preparationand EndorsemenProcess

Theprocesdor the prepartion of the Natimal SLCP<Planis briefly describe below and
summarised graphicglasshown inFig 1.2.

i) Consultanté refaminary consutations with SNAP Office.

i) Trainingof Corsultants on the. EAP-IBC Tool (Took place in Accra, Ghaha

iii) Desk Topinformation gatherngon SLCPsand identiftation of SLCPs emissionSourcain
Nigeria

iv) Second Traning on LEAP-IBC Tool andNational PlanningProcesg SEI, York, U.K).

v) Stakeholders Wikshop Preliminary discussion on Stakeholders ineohent inthe Plan
preparéion process

vi) Prepaation ofNationalDataSetfor LEAP-IBC Tool andysis

vii) Egimation of SLCP enssionsfrom key sourcesising the Nigeria versioof the LEAP toolkit,
with support from SEI;

viii) Identification of measres forSLCPsemissionsabatementimplementatioropportunities;
challengesand stimation of beefits, with sypport from SEI;

ix) Prepaation d Draft Natonal SLCPsPlan.

x) IntensiveMDAs engagemenin draft National SLCPs Plan

xi) Peer Review Woshop.



xii) Revispbn of Draft National SLCPs Plan.
xiii) FinalNational SLCPs Plan
xiv) Political Endorsement of National ISCP Plan



PRELIM INARY C ONSULTATIONS
OFFICE

FIRST TRAINING ON LEAP-IBC

DESK TOP REVIEW & IDEN C
OF SOURCES OF SLCPsIN NIGERIA

SECOND TRAINI NG ON LEAP-IBC
& NAT IONAL PLANNING PROCESS

STAKEHOLDERS WORK

PREPARATION OF NATIONAL D
OR LEAP-IBC ANALYSIS

SLCP EMISSIONS QUAN
LEAP-IBC TOOL KIT )

IDENTIFICATION OF
BENEFITS & IMPLEMENT ATI O
OPPORTUNITIES

PREPARATION OF DRA
SLCP PLAN

INTENSIVE MDA s ENGA
DRAFT NATIONAL SLC P PLAN

PEER REVIEW WORK

O

REVISION OF DRAFT NATION
PLAN

FINAL NATIONAL SLC PF
POLITI CAL ENDORSEMENT C
NATIONAL SLC P PLAN

Fig 1.2: National SLCPsPlan Preparationand Political Endorsement Process
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18 Data Sources

Thedearthof readily availableeliable SLCPs relateddatain the county to assess the major sources
and opportunities faomitigationwasa particular challenge ithe @urseof undertakinghe andysis
for the preparation of this documentfor a goodutput, the LEAPBC tool used for the ailysis
undertaken requirethe input of reliableip -to-datedat.
Using activityand proces data, lhteLong Range Energy Alteatives Hanning Systenrintegrated
Benefits Cdculator (LEAP-IBC) tool can be used to aallate emission inventories for currentda
futureyears which thencan beusel to estimate atmosphermoncentrations ofine pariculate
mater and ozoe.The impac$ oftheseon health, agrualture aml climae canthenbe calculated.
Thetool can alsdoe used to construct emission scenaramedon changesn activities and
processes by which projectaid pollutants enssons; pdlutant cortentrations; and impactd swch
changs can be caldated with tleir related benéits.
For these analysesyariousformsof up-to-date data are needed: ®opuation; Gioss Domesc
Product(GDP); TransportatiorResdential; Industry Agriculture and Fagstry; Commercial and
Pubic Senvices;Oil andGas ;Energy and Wade.
Datausedfor the LEARIBC analyses andtber informationrequired for other geds of the
Natioral SLCPsPlanprepaation wergrom both localand internationakaurces. The local saurces
include:

U The Natonal Bureau of Statisticd\igerig

U Cental Bark of Nigeria;

U TheNigeria National Petrelum Corporation

U Ministry of Budget andNational Flanning, Nigeri;

U Energy Comnssion of Nigeria

U Stakéolder MDAS;
While Interndional surces inaide

U World Populaibn Prospects2015 Revisio
World Populéion Review;
U.K.-based price waterhousecoop2@d 7;
World Bank,OpenDatg
Internatioral Moneftary Funds;
Knoemaatlas;

U.S. Geological Survey, Minerals Yibaok; and

[ntI o o N o e

Intemaional Olganizationof Motor Vehicle Maufadurers.
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It should beclearly statedha the Nigeria dataset used for the emissemmalysis is the outcome of
the very firg local attempt at purposely collecting, compiling and collating Nigeria life fbata
SLCPs emissions analysis. The limitagsoaf the attempt areaptly recognizd which cdls for
further attempt to regularly restv the dataset for improved resulthis is a key component of
implementing the plan. Updating the analysis to refine the @ns$rom major source sectors and

to track enssions over time afi¢ Natiomal SLCPPlan is implemented

19 Structure of thePlan Document

The Nigeria National SLCFPlan has been examinechdersix chapters

Chapter 1 puts the study into proper congéxt by discussindgpackground infamation on the country
the S.CPs enissibns problemand international rgsonse tahe problem. The dapter also examines
the objectives othe Plan and the prose for the preparation of the Plan.

Chapter 2 discissesthe arrent state of sources 8L.CPsemissbns inNigeria, andestmation of
their future progressioron the fasis of the output othe LEAP-IBC tool analysis

Chapter 3 deals with the consideratin of the measures for the reductmrSLCPs emissons inthe
country The chaptediscusseshe identification of SLCPsabatemen meaures, andhe guiding
principlesfor the selection maddt alsoexamineshe emission savingsdm air pollutants, SLCP
and GHGs ad the benefits that magrsuefrom theimplementéon of the abatement measures on
the basis ofoutput fromanalysisdone using theLEAP-IBC specifically the concomant health,
agricultural and climate beni¢$. The congderation in the chapt ends with a discussiaof the
linkage béween theNational SLCP Planand existing plans arstrategies.

Chapter 4 undertakes i elaborate discssion of the implementation dhe 22 abateent measures
proposedn theNi g e r itien@ SLCRP$Rlan The consideratios include the @scriptionof the
measurs; their enission reduction potentialsurent and future activitiesfor ther implementation
and implementation pathways ftine measures

Chapter 5 discussedfocusing on mainstaming SLCPs abatememheasures into the nanal
decision making process; future coadination of SLCPs issues resouce mobhlization ;

communication andonitoring. Lagtly Chapter 6 presents the conalling statemet on the plan.
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CHAPTER 2: CURRENT STATE OF SOWRCES OF SLCPs IN NIGERIA
AND FUTURE PROGRESSION

2.1  Methods Used to Estimate Curreimissians and Progression to 260

The inventory of dominant SL®sin Nigeria for the priod2010 to 205Q@vasconducted using the
Long Range Energy A#irnatives RInning Systenintegrated Brefits Catulator (LEAP-IBC) tool. This
is done through the use oftiaity data and emission faorsand asumptions about how boof these are
likely to change intothe futue for a baseline scenamnd with thenplementatio of specific policy
measuredn this andysis, enission inventories were first developed faurrentand future years,
betveen 201@nd 2050The pollutansinduded in this analysiwere SLCPs (Blackarbon and
methane) as weas carbon dixide and other air pollutants to show sianities and different isources
and mitigation potential across all SBs, GHGs and air pallants These emissions were thesed to
estimate the restant atmospheric cmentrations of fine padulate matte(PM2.5) and ozone (€) in the
targetcountry. Finally, the impact®n human health (e.g. changepremature mortality), vegetation
(cropyield loss), and climateg(obal averagetemperature chany®ere calcuated Theanalysisalso
construted dfferentemission scearios, based opredicted @ potential changes in humactivities
suchasthe inplementation of a SL® emissiorreduction plicy (e.g. a policy to reduce ddk carbon
(BC) emissons from residentiatodking sources)LEAP-IBC then céculated the projectd air pollutant
emissions,resutant PMe.sand G pollutant concentratins,and tle hedth, vegetatiorand climatampacts
for this emission scenario, whiehere thencompare with the kaseline scenariongissions (without the
implemenation of te policy) to determine theresuting heath, vegetation and climate
benefits/disknefts of the licy in the taget country

Data beomes a critical issue in any 8tuof the currenttype, and we know that for rany developing
countries his cauld be abig challenge. Part of thiproblem is sohed using thedefault LEAP-IBC
datasetset upfor Nigeria because it hadefault daa for mostparameters, which could subsenqtig be
replacedwith more ralistic local da whena v ai | a b | ey of tiie LEAEIBG ®dl lies in the
factthaiti s @dbBlcad . alWaystakdtsaanalysis to &igherlevd of accuracy abetter dad
become ami | abl eo[ Omot o mdmoof the defalir datdNwegereplaiceawith locally
available data whichelpsto improve the reliability of the aigcome of the amlysis carriedut.

In the immediate sectiah thatfollow we shall discas the emi&ion of thegases at base year and
projectnginto the futue using the.EAP-IBC tool.

12



2.2  Current Status of SCPsEmisson Datain Nigeria

As hinted insection 1.%f this documetn, there isdeath of readily availablereliable SLCPs rehted
datain the country a situaton that posed a greatchdlenge especially as @ed to theLEAP-IBC
tool analysesUsing loally andinternaionally sourced datahe Consultants witlgreat assstance
from the Stockholm Envonment Institut€SEI), York has ove a period eigteen morfisdeveloged
a LEARIBC daaset for Nigeria for thé&lational SLCP Pan, which was presented participants at
the LEAP-IBC workshopheld inAbuja in August 2018.This effort hasset thefoundaton for future
furtherimprovement of SLCPs emissiatiata inthe countrythrough tle imputation of more quality

data whichwould helpto improve on subseqgaoeanalyss.

23  Sources of SLCPs in Nigeria

As biiefly discussd in Chapter lof thisdocumentin recent yearglobal souces of SLCPs have
beenwell doaumented (UNEP,2011), vich shows the main sources Methane Black Carbon,
Tropospheric Ozonand Hydrofluorocabons (HFCs) to be in the Trawst, Residenial, Oil and
Gas, Indstry, Waste Marmgement, and Energgectors. Althese sectors aresal source of SLCPs
in Nigeria.

2.3.1 Transport Sector
2.3.1.1Contex

This is a very importansource of Black Carbon. In Nigeria the source wsists & millions of
individual emssion sources.ife Ni g e r iNational Gsnengnizatiah to the UNCCC show
thatthe most impodn transport system in ternmed functionality and number of patronage tise
road The tdaal length of Federal Governmehighways is about 3,34090 km., wth States also
making complementgrinvestmerts on high grade roadevelopmat.( Nigeria , 2014, @4). Nigeria
currently has aar owneship kevel of about 4.65 millionrarslating to a low level of 29 cars per
1000 pgulation Expected irrea® in income levels are exgrted to increasdn¢ ownerstp rate to
more than doble in he immediate future. @@ threequarters of commutsrin urba centes use
public transport ( Bffeello C. @ al,2013), with system mostly madep of pivately ownel
minibuses, tais and motorcyle taxis.

The exising vehiclefleets which consistnainly of seconéhand vehiclesre old, poorly maintained
ard high pdluting. However there are limit® the ag of vehicle imports, with up to 8 yesifor

cas, less thanlO years for luses and less @nh 15 years for taks. The iflux of old and used
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vehicles eads to high concentran of NOx, SO> and CO in majr cities Thefleet is however going

through a graclial evolution as import and emissionguations tale root.

2.3.1.2 Emisson from the Trarsport Sector

Emissons from he transport sector wee estiméed for road, rail andomestic shipping. In 2010,
emissionsfrom roadtransport accounted f@.3% of thetotd transport emissions. The em@ns of
different pd utants for diferent categoas of vehicles istown in Talte 2.1. The largest agrce of
black carbon emissioromefrom urban buses, whilesavy dutyehides and passenger cars also
make a large contibution. For other pollutantsuch aorganic carton, motorcyclesare also
important. For carbon didde, the ontribution from the pssengecar fleet is much greer than for
SLCPs and air phltants,but uban buses continue to malke targes contribution to CO2
emissionsFig.21 Showsthatthe greger percentageof Air pollutarts and GHG emissi@gncome
from Urban Buses, while gaenger @rs are the main so@sof methane; carbon momoxidad
carbon diakide emissions.

Diesel vehitesacros al vehicle categories contributed 9of total black carlon emssions, ad

the majorityof emissions of otér air polutants and GHGs like@2.

Table 2.1: Emissims of ar pollutants, SLCPs and GHGs from diffent vehicle @tegories in

2010in Nigeria in Kilo Tonnes

Vehicle Types Organic | Black Particulates| Sulfur Nitrogen | Non Methane| Carbon Cabon
Carbon | Carbon | PM2pt5 Dioxide | Oxides Methane Monoxide | Dioxide
Volatile
Orgaric
Compounds
PasengerCars 10.89
0.68 111 211 0.00 12709 28.88 621.48 24,423.52
Light Commecial
Vehicles 0.03 0.05 0.09 0.00 9.04 9.65 0.35 71.59 806.60
Heavy Duty
Vehcles 0.58 3.70 7.3 0.00 197.58 17.19 0.68 47.18 12,94368
Motorcycles
1.46 0.47 2.37 0.00 0.99 147.42 0.55 359.31 1,147.6%
Urban Buses
351 22.78 45.50 0.02 825.99 9962 3.10 285.84 58,827.29
Total 15.57
6.26 28.10 57.45 0.02 1,160.80 | 30276 1,385.40 | 98,148.74
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Between 2010 and 203te baseline scenario assisrikat the velaie fleet increases at54%per
year (current grovih rate), buthat vehclesof higher emision stadardsaregradudly introduced
dueto the 15 year vehielimport limit in plae. Theemission of BC increasddom 28.10 kilotonnes
in 2010to 31.28 kilobnnes in 2030, an inease ©11.3% and pedked in D40 therndecreaing

slightly in 2050(Fig.2.2) Similar trends were also caldated for other pilutantsasshownin Table
2.2.

Table 2.2: Progressio of emissons of air pollutants SLCPs aml GHGs betwes 2010 and 2050
from the road transpar 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.%6 2361 27.03
Non Methane VolatileOrganic Compounds 302.76 314.19 33347 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 0.4
Particulate?M2pt5 57.45 59.78 63.23 67.74 67.08
Black Carbon 28.10 29.61 31.28 33.35 32.94
OrganicCarbon 6.26 6.53 6.92 7.43 7.40
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Figure 2.2: Black Carbon Emissionsfrom the Road TransportSector from 20162050 underthe
BaselineScenario

2.3.2 Residential Coking and Lighting Sector
2.3.2.1 Context

Seveny-fivepere nt o f  Nouaie reliea @nsoligpfueldr their houskod cooking and
heating neesl Relance on bhomassfor cooking not only incress presureon local naural
resaurces, but has bletclimate and heditimplicaions. Inefficient coking contrbutes to climate
changethroughdeforestation redting in netemissions of greenhouse gasash & cabon doxide
to the atmosphern@hat were not quantified in this analysiahdthrough direct emssions ofaersols

sudh as black carba

Nigeria eyperience the highestumber of smokerelated daths n Africa, andafter Malaria and
HIV/AIDS it is the bigegst kller, under which exposure to sikefrom tradtional cookstoves ah
open fires leads to one thar95,300 deaths,everyyear(Olusola Babarinsa,201.8Women and
youngchildrenare the most afféed, with morethan 27,000 children in theuantry dyingevery year
as a esult of acute lower respiratoiryfections including pneumonias;aused by the use oflgb

fuels.Like transpat, residentiaSLCP surces is made ugd aillions of individual souces.

Nigeriahas an LPG (Cooking Gas) comsption levelof 0.4kg/personwhich makes it one of
Af r i evedpsercafitause of LPG. Thiss a paradox for an LP&xportingcourtry.
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