I M p A C SCIENCE BASED IMPLEMENTATION OF 1.5°C
COMPATIBLE CLIMATE ACTION FOR LDC AND SIDS
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By Anne Zimmer, Claire Fysdmily TheokritoffZiaul Haque and Tenzin Wangmo

The climate action and sustainable development agendas are intrinsically linked. Li
warming to 1.5°C will require systenbange that is integrated with sustainable developme
at the same time, climate change action is itself one of the sustainable development ¢
Taking these linkages into account can yield important opportunities for LD&@€saSo | e
benef i twhen climate £heange mitigation measures create positive synergies
sustainable development. Incorporating these-lmenefits when designing NDCs and maki
climate finance applications could help LDCs to achieve both ambitious climate actiol
sustanable development.

This briefing identifies areas where such positive synergies exist, and explores the poten
a transition to a more sustainable and efficient energy system based on renewable ene
generate sustainable development-benefitsin the LDCs.

Keyfindings

Economic benefitsaking advantage of the renewable energy revolution

A

EnergyindependenceEnergy imports are a substantial burdenlteast Developed CountrielsC¥Cy

anda number of LDCs pay more for fuel imports than for educatiom per capita basis. If all LDCs
halved their spending on fuel importsy installing more domestic renewable engy capacityand
enhancing energy efficiencyhey could in total save over 7 billion UgBr yearin fuel import
expenditures Such savings could be used to finance necessary investments in renewable energy roll
out, or could be invested in other areasdevelopment, e.g. in education and health.

Total spending on fuel importy LDCs in 2017: over 15 billion USD

EnergyaccessAs shown in practice around the worloff-grid renewable energy technologies can
provide opportunities to improve accesseatectricity even in remote areas.

Total number of people lacking access to electricity in LDCs: over half a billion people
Share of rural population in LDCs lacking access to eledtr2di6: 66%
Population lacking access to clean fuels and techm@dgi cooking: over 80%
Only one out of three primary schools in LDCs has an electricity connection

Reliability of electricity supply:An increase in renewable power generation could improve the
reliability of electricity supplieand reduce losseis revenue caused by power outages
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Over 75%o0f businessef LDCs experienced power outage2017 resulting often in substantial
revenue losses

A Energy pricesThe costs of both orand oftgrid renewable power generation have fallen dramatically
over the past decade. Solphotovoltaic (R) module costs have dropped by 80% since 2009, and
battery costs have fallen by over 70%, making-goffl options costompditive in currently
unelectrified areasFrom 2020, new solar PV and wind power installations will produce cheaper
power than existing fossil fuel power plants, imtihgthe cheaper coafired options.

Employment benefitsustainablgob creation

A Investing in renewable energy can contribute to creating local employment opportunities in
construction and installation as well agdperations andMaintenancgO&M). The distributed nature
of renewableenergy technologies has grepbtential forjob creationin rural areas.

If doubling of electricity consumption was covered by new wind and solar capateityob creation
potential across 18 LD{Ssestimated to be

A In construction and installation: between 1.8 million and 4.3 million job years
(i.e. between about 365,000 and 870,000 annual jobs building up renewable ¢
capacities over a period of 5 years)

A In O&M: betweenover 100,000 and 250,096bs over the fetime of the installations

Health benefitsair pollution reduction

A Indoor air pollution Renewable energy technologies provide opportunities to reduce the exposure
to health damaging household air pollution.

Total number of deaths in LDCs fromdoor air pollution in 201¢estimates) over 685,000

On average, 86% of the population in LDCs does not have access to clean technallegisfiels
for cooking

A Outdoor air pollution Reducing fossil fuel combustion, e.g. from coal power plantsaisportation
can reduce emissions of health damaging air pollutants.

Total number of deaths in LDfg@m outdoor air pollutionn 2016 over 410,000

Almost all of the population in LDCs is exposed to fine particulate mattgg) @dvicentration
levels exceeding WH@mits

Development benefitsynergiesvith Sustainable Development Go&®Gp

A The roltout of a more efficient, renewablesased energy systerould substantiallycontribute

towards achieving 5D 1 WOTISYy K = NBEI MRI10d,BSE DSYSHFe VH2 RIRI KEOf {
being{ 5D y WR &r@d&opriomig@osdecd® { D5 ¢ WAYRdAzZAGNEBSX Ayy20I (.
YR {ZDzamm AYIl of S OA (i M&ebvet, iy/cBuld®Ig r¥ova ayeduiality $SDQ 10)

for instance between rural and urban aredgster education (SD@), and redue genderinequality

(SDG 5)

1 WHO-World Health Organisation
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Par Anne&Zimmer, Claire FyspEmily TheokritoffZiaul Haque et Tenzin Wangmo

Les agendas de | action climatique et Liditer
le réchauffement & 1,5°C nécessite un changement systémiaqiégré au développement
durable; en méme temps, I'action climatique est eidéme un des objectifs du développemel
durable. La prise en compte de ces liens peut offrir dimportamgsortunités aux PMA.On
appelle "cebénéfices! les mesures d'atténuatiomu changement climatiquegui créent des
synergies positives avec le développement durable. L'intégration decebénéficeslors de la

conception de<CDNet de demandes de financementimatpourrait aider les PMA a réaliser de
actions ambitieuseau niveau du climagt du développement durable.

Cerapport met en avantles domaines dans lesquels de telles synergies existent et explc
potentiel pour unetransition vers un systéme énergétique plus durable et efficace basé st
énergies renouvelableafin de générer des ebénéfices durables pour les PMA.

Conclusions clés

Avantages économiquedirer parti de la révolution des énergies

A Indépendance énergétiquelLes importations d'énergie représentent un fardeau considérable pour
les pays les moins avancé®MA et un certain nombre d'entre eux paient davantage pour les
importations de combustibles que pour I'éducatipar habitant. Si tous les PMA réduisaient de moitié
leurs dépenses d'importation de combustibles installant davantagele capacités nationales
d'énergie renouvelablet amélioraient leur efficacité énergétiquids pourraient économiser au total

plus de 7 milliards USD en dépenses d'importation de combusphlesn Ces économies pourraient
servir a financer legmvestissements nécessaires au déploiement des énergies renouvelables ou étre
investies dans d'autres domaines de développement, comme I'éducation et la santé.

Dépensesles importations de combustibles pour les PMA en 2017: plus de 15 milliards USD

A Accésa I'énergie: Commee montreles pratiques autour du monde, lésergiesrenouvelableshors
réseau peuvent offrir des possibilités d'améliorer I'accés a I'électricité méme dans les régions teculées

PSNE2YYySa yQlelyd LI a I OOBfdza -iih@feRrSordksO A (
PRLIzE  GA2y NHz2NJI S RIEya fSa ta! yQlélyd
t 2LJdzf | GA2Yy yadessdmiustiblesit @ux tecBnOlégiegroprespour la cuisingplus de80%
Seule une école primaire swois dans les PMA acces aélRctricité

A Fiabilité de l'approvisionnement en électricité Une augmentation de la production d'énergie
renouvelable pourrait améliorer la fiabilité de I'approvisionnement en électraité&duireles pertes

derevenuscas ées par | es .pannes d’' électricitdé
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Plus des trois quarts des entreprises des PMA ont connu des pannes d'électricité en 2017, entraing
pertes de revenus considérables

Prix de I'énergie Les colts de la production d'énergie renouvelgidear le susréseau et horgéseau

ont chuté de facon spectaculaire au cours de la derniére décennie. Les colts des modules

photovoltaiques solaires ont chuté de 80 % depuis 2009 et les colts des lmtiatiehuté de plus

de 70 %rendantles options horgéseau compétitives en termes de colts dans les zones actuellement

non électrifiées. A partir de 2020, les nouvelles installations solaires et éoliennes produiront de

| * é1 e a tincaltplug bés ga les centrales a combustibles fossiles existantes, y compris les

optionsau charbonés moins chéres.

Avantages sociamdNB | 1§ A 2y RQSYL)X 2A & RdzNJ 6f S &

A

Investir dans les énergies renouvelables peut contribuer a la création d'emplois locaux pour la

constructon et l'installation, ainsi que poufes opérationset l'entretien. La répartition des

technologies pour les énergies renouvelables offre également un grand potentiel de création

d'emplois dans les zones rurales.
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renouvelables sur une période de 5 ans)
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installations
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A

Pollution de I'air intérieur: Les énergigrenouvelables offrent la possibilité de réduire I'exposition a

la pollution de l'aiiintérieur qui estnuisible a la santé.

Décéglans les PMA en raison de la pollu®® f Q| AeNR0L6/ piusS dh6SHmnn)

En moyenne, 86% de la populatiensl'ensemble des PMA n'a pas acces a des technologies ou a d
combustibles propres pour la cuisine

Pollution de I'air extérieur. La réduction de'lu t i | de sombustibles fossiles, par exemple dans
les centrales a charbon ou le secteur thansport, peut réduire les émissions de polluants

atmosphériques nocifs pour la santé.

DéceRl ya tS&a ta! Sy NIAazy RS fplsdel2l6,@dzi A 2y
Presque toute la population des PMA est exposée a des concentrations degmfiies (Ple) supérieures
aux limites de 'OMS

Avantages ddéveloppement Synergieswvec le®bjectifs de Développement Durab@D

A la transition énergétiquepourrait considérablement contribuer a la réalisation e ODD 7
« Energie propre et d'un colt abordable| * O XxBonrge santé et biegtre»,| * O X Dravail
décent et croissance économigee | ' €MdlIstrid) innovation et infrastructusee t | * ODD

« Villes etcommunautés durables De pluscelapourrait contribuer aéduire les inégalités (ODD

10), notammententre les zones rurales et urbainegr@mouvoir I'éducation (ODD 4} aréduire
les inégalités entre les sexes (ODD 5)

2 Organisation Mondiale de la Santé
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1. The urgent red for more ambitious climate action

In 2018 the Intergovernmental Panel on Climate Change (IPCC) released its groundbi®p&itigl
Report on Global Warmingof 1.5°Ch e r epor t ' s oearslimatgchasige poses a seeerey
threat, with risk being lower at 1.5°C than at 2°C or higheantemperature increases. The impacts of
warming will hit the most vulnerable the hardest. However, avoiding thesee sevee risks is still
feasible, but requires cutting global €@missions by about half by 2030, to reach-aeto by mid
century. The report has found that curreNationally Determined Contribution®IDC3 if locked in until
2030, would render 1.5°C unachéble.

To achieve such a rapid reduction in emisstbadPCC found that rapid and-feaching transitions o
our energy, land, urban and industrial systems will be required gldthedie include:

1 A rapid scaling up of netarm action up to 2030. Total greenhouse gas emissions need
reduced byabout 50% by 2030 compared to today (45% below 2010 levels).

I A phase out of coal by maEntury, while renewables grow to provide over three quarter
electricity globally

9 Electrification of energy use in transport, industry and buildings

I Enhanced agrid¢wral management combined with reduced food wastage and a sh
healthier, more sustainable diets

I A steep reduction in deforestation, accompanied by conservation and restoration of 1
ecosystems and land carbon stocks

Both the impacts of climatehange and options for its mitigation are closely linked to sustainable
development. Climate change threatens to wipe out progress already made in sustainable development
and povertyeradication Conversely, there is potential for synergies between acahiewustainable
development objectives and climate change mitigation action, provided that emissions reductions policies
are planned and implemented in a way that does not leave the poor and vulnerable behind. There is
therefore a clear case for climate acon t o be made a core component
development plans.

Any delay in reducing emissions through such transformations will make it costlier and more difficult to
limit warming. Continuing to develojp acarbon intensivamannerwill lead to lockin into high carbon
development trajectories, raising the risk of stranded assets that cannot be used in a low carbon world.
Instead, an early steering towards a low carbon, sustainable development pathway can prevent such lock
ins, enabling dalance between economic prosperity, social vidlng and environmental protection.

Current pledges under the Paris Agreement are collectively heading for a wérere8°C worléi—a level

of warming that would be devastating, in particular for vulalgle populations such as those living in the
LDCs. All countries need to secure faster, deeper emissions reductions to keep the 1.5°C warming limit
wi t hin r eac hSeciaRepbrt prokides d cleal Gadmmap for how to do thitis message was
further amplified in the run up to the Climate Action Summit by th¥ SecretanGeneral, Antonio

3 https://climateactiontracker.org/global/temperatures/
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Guterres whocalled onworld leaders to bring forward concrete, realistic plans for enhancing their NDCs
by2020t o be consi stent ofieduting gréeehousePg@s®missiorisibyndd pen cprst
below 2010 levelby 2030, and to net zero emissions by 2050

While LDCs have not contributed much to historical emissions, the development pathways any country
chooses- in particular for those LDCs with rapidjyowing populatios and energy needs can shape

future chances of mitigating dangerous climate change and thereby influence future development
prospects for all countries.

This briefing outline®iow the LDCs themselvesn benefit from following a low carbon development
trajectory, focusing on the transition to a more efficient energy system powered by renewables.
Additionally,Annex 1 providesountry specific informationfor all LDCs on the pential for low carbon
development to generate cbenefits andAnnex 2 provides links to tools alimate change impacts at
the nationalandregional levels.

2. Co-benefits ¢ away of achievingnultiple socioceconomic goals

Historically, countries have ofteperceived climate change mitigation measures to be in conflict with
economic development, prioritizing economic growth over environmental or climate objectives. However,
research shows that many options for reducing.@@issions can yield synergies fachieving other
societal objectived.These positive side effects of climate change mitigation measures are often called
‘ cboenefits

There are many different forms of dmenefits. There can be economic-benefits such as creain of
employment and increasing the quality jfbs, labour saving for householdsimproving livelihoods,
increasing entrepreneurship opportunitiegeducing expenditures on fossil fuel imports, thereby reducing
susceptibility to market price volatility argtimulating innovation and technological change-lenefits

can relate to the environment, such as improving air, water and soil quality, and protecting biodiversity.
Cobenefits of climate action can also have social dimensions, including enhanced scck=an energy

and reduced health impacts, as well as positive political and institutional impacts, for example improving
institutional structures or enhancing cooperation between different institutions or ministries.

The way a climate policy or measus designed, as well as the national context and circumstances, can
strongly affect the impact of the policy or measure, both with regard to reducing carbon emissions as well
as building resilienceto potential negative side effects. Potential tradffs, such as unwanted
distributional impacts, can be avoided or lessened if policies are carefully designedrapttmented by

other measures (IPCC Special Report on 1.5°C, 2018).

For most LDCs, energy generation from imported fossil fuatsstly and exposeselectricity coststo
international price fluctuationfs At the same timgburning fossil fuels and traditional biomass contributes
to air pollution with associated health problemsand produes over 90% of C@ emissions. A

4See e.g. Urg¥orsatz et al2014: Measuring the C@Benefits of Climate Change Mitigation AnRev. Environ.
Resour. 39 5482 Onlinehttp://www.annualreviews.org/doi/10.1146/annureenviron031312125456
5 https:/www.ipcc.ch/sri5/

6 UNCTAD 2017. The Least Developed Countries Report 2017: Transformational Energy Access
https://unctad.org/en/PublicationsLibrary/ldcr2017 en.pdf

’ Data from the PRIMARist dataset, seéttps://www.pik-potsdam.de/primaglive/primap-hist/
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transformation of the energy system towards increased use of sustainable renewable energy sources,
such as solar PV and wind energy, combined with energy efficiency measurdsredore come with a
host ofeconomic and socia&lo-benefits for sustainabldevelopment as illustrated ifFigure 1.

SWITCHING TO CLEAN ENERGY AND TRANSPORTATION AND ‘
IMPROVING ENERGY EFFICIENCY CAN CONTRIBUTE TO: Sais

DECENTRALISED, SMALL SCALE RENEWABLE

; . . ENERGY INSTALLATIONS CAN CONTRIBUTE TO:
Reducing fossil fuel import

dependency and fiscal pressure

lr_nprovli‘ng tdoor Improving access to
air qualit
.} i / (sustainable) electricity

especially in rural and
remote areas

Reducing

health-damaging Providing

local job
opportunities
Improving the affordability in the RE sector
of electricity with decreasing and beyond

RE prices

impacts

Reducing indoor air pollution
from cooking and lighting

Improving the reliability of
electricity for local businesses
and households

Improving development potential
e.g. by providing access to electricity for schools, light for studying without daylight,

reduce time for collecting firewood (especially for girls/women) Fostering local businesses

and economic development

13 CLIMATE
1 Reducing the risks from climate change ACTION

by reducing one’s own contribution to GHG emissions

600D HEALTH QuALITY 5 GENDER § Seson oo 10 REDUCED
AND WELLBENG EDUCATION EQUALITY ECONOMIC GROWTH INEQUALITES

. /\/ -

—

Figurel: How the transformation of the energy system can contribute to other sustainable development objectives. Source:
Climate Analytics

The importance of the energy sector for thBCs in achieving sustainable development is reflectecin th
currentNDCs brought forward by LD@4# of whichinclude the energy sectod4 out of 47NDCsnclude
renewable energy targetsand 31 include targets forenergy efficiency. However, onfgpur LDCNDCs
mention the cebenefitsthat could come with such measures.

8 Climate Analytics (2019). Decarbonising South and South East Asia: Shifting energy supply in South Asia and South
East Asia to nofossil fuetbased energy systems in line with the Paris Agreementierg temperature goal and
achievement of Sustainableelelopment Goalshttps://climateanalytics.org/media/decarbonisingasia2019
fullreport-climateanalytics.pdf
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Understanding the impact of these benefits could help LDCs to redirect domestic energy faveagce
from inefficient fossil fuel subsidieand mobilise private and international climati@anceto fund the

shift to a renewabledased energy systenWhile the numberof climate and green financing facilities
with afocuson sustainable development and climate actioas been growinga recent UNFCCC report
found that the identification oto-benefits of climate action remains a key challenge in mobilising and
delivering finance This briefingand accompanyingountry-specificdata sheets(Annex1) therefore
outline the multiple socieeconomicco-benefits that can arisefrom a transition bwards renewable
energyin LDCs

Availability of international finance under the UNFCCC

The 1.5 Special Report from the IPCC (2018) states that to meet the 1.5°C target, the annua
investment needed in the energy system is around 2.4 trillion USD2010 between 2016 and 203

All LDC NDCs mention energy, 44 mention renewable ener@l anention energy efficiency, where
only 22 mention clean cooking and heating. International support fofuthenplementationof these
NDCs is critical as many targets are conditigpakn though the costs of renewable energy have ¢
down,accesdo finance remains a significant barrier to implementation.

Only 4 LDC NDCs mentiorbamefits of mitigation Putting a greater focus on mitigation-benefits is
therefore a possible area for improvemeirt new and updated NDCs to be communicated (20285
funders seek to mainstream climate change objectives into their development funding or i
benefits for sustainable development from climate finance

Finance institutions have been increasingly focusing on sustainable development and clifoat¢
Under the UNFCCC, finance mechanisms are available for LDCs, mainly through the Green Cli
(GCF) and the Global Environment Facility (GEF).

TheGCHs the biggest global climate fund that supports developingtdesrto address climate chang
by shifting towards a low emission and climate resilient developrifkatGCRims toallocateabout
half of its portfolio to mitigationand a large share of its recent mitigation funding has been alloca
energy access and power generatfo®f the 124projects approved by the G@§ of November 201¢
47 (38%)involve LDCS Of these 17 (36 %) were endgy projects.

More information on GCF fundinggtps://www.greenclimate.fund/gcfl01

TheGEHRunds are available to developing countries and countries with economies in transition t
the objectives of the international environmental conventions and agreements.

More information on GEF fundingitps://www.thegef.org/about/funding

9 UNFCCC 2018. Report of the Standing Cttendn Finance to the Conference of the Parties, 23 November 2018,
FCCC/CP/2018/tps://unfccc.int/sites/default/files/resource/FCCC CP 2018 8 O.pdf

10 gth Report of the GCfe the Conference of Parties to the UNFCCC, 2019.
https://unfccc.int/ttclear/misc_/StaticFiles/gnwoerk_static/tn_meetings/ea7aa7cfc8b84e709342cb7d1b2fbf8d/fe
7006766ab247e2b5cef9fh52ebdf72.PDF

11 https://www.greenclimate.fund/whatwe-do/portfolio-dashboard
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3. Energy security ¢ reducing fossil fuel import dependency,
improving energy access and affordability

3.1 Energy independenddrough reducing reliancen fossil fuel import

In 2017, LDCs spent more than 15 billig® on importing fossil fuels such as oil products, coal and gas

for energy generation. At least 12 LDCs (mostly African LDCs) spend over 5% of their total GDP on such
imports, which in many cases is in a similar order of magnitude as expenditure on lealtiOn a per

capita basis, a number of LDCs spend more on fuel imports than on education. This fuel import
expenditure could be reduced by investing in renewable enargy energy efficiency@nce renewable

energyis generated domesticallyts deploymei reducesthe need to import fuels. More renewables

would therefore reduce this economic burden and contribute to energy independence, freeing up
valuable resources for investments in, for example, hedgttbntributing to SDG 3and education
(contributingto SDG 4as well as to invest in building up additional renewable energy infrastruetude

energy efficiency measuréSDG Dn clean energy

Improvedenergy efficiencycan also lower the need for fuel imports and facilitate the shiftanewable
energy byredudng energydemandandimproving the efficiency of the power supply systeirhis will be
particularly important as demand for energy grows in the futurer examplethe government of
Bangladesh snergy efficiemy and conservatiormaster plad? anticipatesthat a reduction in power
demand, to reach 20% below businessusual levels by 2030, would leaddn annual saving of BDT 135
billion (equivalent to ~1.6 billion USD,alvout1 % of GDP in 2013)

If all LDCs reduced their fuienports by half (from 2017 levels), this could free up over 7 bill&bper

year for expenditure elsewhere. Bangladesh, Myanmar, Tanzania, Ethiopia and Nepal could each save
more than half a billion USD per year if they cut their fuel imports in hatfprding to data from 2015

2017). In terms of the proportion of total GDP, Mozambique, Togo and Mauritania have the highest saving
potential, each having spent more than 8% of their GDP on fossil fuel imports i@ Zalculations

based on WDI datags country data tables in Section 3)

3.2Energy Access

Energy access is currently a big challenge for many LDCs, with over half a billion people lacking electricity
access in 2016éccordingtat he Wor |l d Banks’' s Wor WD) For8ZLdCsy monee n t
than 50%of the population still live without access to electricityF{gure2, left), despiteprogress in
increasingn electricity accesever the last two decades. For comparison, Warld average wasnly 13%

of the population witlout electricity accessn 2016, shown by the pink line fRigure2 (left). Rural
populations have the lowest levels of electricity acceseross all LDCaround 65%of the population

living in rural areagloes not haveccess to electricity, and in 2BCghis number goes up to morhan

80%o0f the population(Figure2, right).

12 Energy efficiency and conservation master plan up to 2030, 2016.
http://www .sreda.qgov.bd/d3pbs uploadsléis/policy 2 energy efficiency and conservation master plan up_to
2030.pdf
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Figure2: Population lacking access to electricitilational level (left) and differentiated by urban and rural population (right).

Source:Data fromWDI.

Moreover, even households with access may have electricity for only limited hours a day. Lack of
connectivity also affects educatierlooking at theyears 20182017, only about a third of primary schools
across LDCs reported that they have access to electricity during thisRigued3, left). Moreover, access

to electricity, for example provided by effrid solar home systems in remote areas, can also benefit rural
households by creating the opportunity to make use of stored electricity during night time for studying,
income generating activities or recreation ésalso Boxbelow on off-grid renewables for improving

energy access).

Looking beyond electricityaccess to clean fuels for cookiragnd lightingis also important. In most LDCs,
more than 80% of the population lack access to clean fuels and technologies for cooking, often causing
severe indoor air pollutionHjgure3, right). The damaging impacts of continued use of polluting fuels on
health, as well as options for shifting to cleaner fuels, are explained in the section on air pollution below.
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Figure3: Left: lack of acces$o electricity in primary schoolssource SDG databasedata for years20152017. Right: ack of
access to clean fuels and technologies fiavokingin 2016,LDCs grouped by share without accessurce: Data fromWDI.

Distributed renewable power generatioffor example, ofigrid solar home systems and mpiids) offers

a fast and coseffective way of providing people in rural areas withagtieity in a way that can be tailored

to local conditions (seBox below) which can directly contribute towards achieviB®G7 byimproving

access to electricity and clean modern technologid®y improving energy acces off-grid areas,
distributed renewablescan moreover contribute to development and reduce inequali{DG 10}y
providing energy services such as lighting, cooking, cooling and also access to information technology for
homes, shops, companies, and pabfistitutions like schoolSDG 49r healthcare facilitie§SDG 3)

Off-grid renewables for improving energy access

Compared with other groups of countries, LDCs have a much less diversified energy supply
20173), with traditional biomasévood, agricultural waste, dung) forming the main source of ent
Currently, most of the modern renewable energy deployed in the LDCs is hydroelectricity, for ¢
AY L Kdzilby FyR [I2 tS2LX SQa-gria enedableslsich &lamhSmel
systems have become increasingly widespread in a number of countries, including some LDC
to improvements in access to energy services such as lighting, cooking, appliances, heating an
Distributed renewable power generation c@eo ameliorate local health services, provide opportun
F2NJ SYyKFyOAy3a ¢2YSy@BG 5 ddganded eqSajftyiirid TS kfaal jo
opportunities (IRENA 20ipand can foster education by allowing to study without daylight (SDG
eduation).

The last decade has seen exponential growth in the market tgridfsolar systemsn 2016, 9% of the
population of Bangladesh and 6% of the population of Nepal had accesgyta afblar PW\REN21

13 UNCTAD (2017): The Least Developed Countries Report 2017, Transformational Energy Access, Chapter 2.
https://unctad.org/en/PublicationChapters/ldcr2017 ch2 en.pdf

1 RENA (2019Mhttps://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Jan/IRENA- Off

grid RE Access 2019.pdf
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20199). In African LDCs the shares are lower (3% for Uganda and Rwanda), but in many cases a
rapidly (REN21, 201%). Tanzania, the installed capacity ofgitl solar PV grew fivield between 2013
and 2016; he Democratic Republic of CondoR( sawsales more than triple between 2016 and 20
while in Uganda more offrid systems were deployed in 2017 than the number of grid connections
by utility companies and rural electrification agen¢i®iEN21, 2018).

Solar home systems are not the oafgtion ¢ mini-grids are also growing in popularity, bringing s
powered electricity to ofgrid communities in Bangladesh, Myanmar and Tanzania. Afghanistg
Madagascar have even installed hygmwer based mingrids to electrify rural mountainoy
communities (REN21, 2018).

Use ofwastederivedbiogas as a clean cooking fuel has been growing in a number of LDCs, it
Bangladesh, Nepal, Ethiopia, Tanzania, Burkina Faso and Uganda (REN24itt20agdrted benefits
such as reduced workload, kxied farm productivity and reduced lighting and cooking costs (IR
2017).

3.3 Reliability of energy supply

Related to this is theeliability of electricity supply, especially for businesses, where more frequent power
outages can inhibit economic success. In 2017, over three quarters of firms in LDCs experienced power
outages— on average 10 outages per monthwith those businesses affectedsiog on average 8% of

their sales as a result. &Aggure4 shows, affected firms in some LDCs report losses of over 15% of sales
due to power cuts- well above the globaaverage. Such challenges slow down LDCs as they grow and
transform their economies. An increase in renewable energy generation could provide more reliable
electricity access and reduce these lossmmtributing to fostering economijarospects §DG 8)

18
14
1® 17 LDC
s 12
14 13 LDCs
" 12 6 10 12 LDCs
= a
a -
= —
5 10 5 8
o (]
o 8 0
S E 6
=1 3
Z 6 =
4
4
5 2
0 0
0 w20 ¢ 40 50 60 70 80 90 100 0-5% 5-10% 10 - 15% 15-20%
% firms experiencing power cuts Firm losses due to power outages (% of sales of affected firms)

Figure4: Indicators on the reliability of electricity supply and implications for business prospects. Left: LDCs grouped by the
share of businesses that report to have been affected by power outages. Right: LDCs grouped by the reported share of value
lost due topower outages (in % of sales of affected businesses). Soeta fromWDI.

15REN21 (2019): Renewables 2019 Global Status Réjips://www.ren21.net/gsr

2019/chapters/chapter 04/chapter 04/#target 2

16 REN21 (2018): Renewables 2018 Global Status Réport/www.ren21.net/wp-content/uploads/2018/06/17
8652 GSR2018 FullReport web final .pdf

17]RENA (2017): Biogas for domestic cooking technology brips.//irena.org/publications/2017/Dec/Biogas
for-domesticcookingTechnologybrief
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3.4 Affordability of energy

Between 2000 and 2017, the average global costs of electricity generated from renewable sources has
declined by 25 % for onshore wind and 72 % fordelafr ( see Tabl e 1 poloydbrie€!l i mat e
It is now commonly cheaper to deploy bioenergy, hydropower, onshore widdsalar PV projects than

new fossil fuel power generatioifrigureb illustrates howecentrenewable energyrojects exhibit

lower costyseeFigureb).

Thelnternational Renewable Energy Ageni®3ENAprojects that fom 2020 onwards new solar and wind
projects are set to be even cheaper than the cost of continuing to operate existing fossil fuel power plants
More than threequarters of new wind and solarstallations coming into service around the world next
year are cheaper than the fossil fuel alternativé©ff-grid technologies are also cesbmpetitive for
expanding electricity access into currently unelectrified areas, with solar PV module costs falen by

80% since 2009 and the prices of LED lights and battekieg components of solar home systemisave

fallen by 80% and 73% respectiv@lyRenewables can therefore contribute to providing affordable
modern energy to all (SDG, particulary if they are combined with highly efficient appliances, which use
less energy and therefore drive costs doewen furtherREN21, 2018

These economic cost estimates do eeen include social costs of climate impacts, health issues from air
pollution and damages to the environment, efigpm resource extraction. Such social costs are much
higher for conventional energy sources than for renewable enarganing thaa switchto renewables

has economic benefits beyond the affordability of energy

Costs of renewable electricity (LCBE) Onshore wind  Solar PV
Average cost of renewable electricity in Africa (2014) 0.09USD/KkWh  0.19USD/kWh
Average cost of renewable electricity in Asia (2014) 0.06USD/kWh  0.16USD/kWh
Global cost development 20017 (%) -25% -72%

Tablel: Regional costs of onshore wind and solar PV (LG global cost developmenSource: IRENA dashbodd

18 | RENA 201%ittps://www. irena.org/publications/2019/May/Renewablgower-generatiorcostsin-
2018?utm_source=All+IRENA+contacts&utm campaign=46ce6f632c

EMAIL CAMPAIGN 2019 05 21 06 13&utm medium=email&utm term=0 29b580AcEF632666498829
19|RENA 201%ittps://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Jan/IRENA- Off

grid RE Access 2019.pdf

20REN21 (2018): Renewables 20180b@l Status Reporhttp://www.ren21.net/wp-content/uploads/2018/06/17
8652 GSR2018 FullReport web final .pdf

21 evelized costs of electricity (LC@EScribe the cost per unit of electricity (eane kilowatthour kwh),
accounting for the total costs of a technology that accrue over its lifetime. LCOE allows comparing the costs of
different technologies.

22 hitp://resourceirena.irena.org/gateway/dashboard/?topic=3&subTopic=9
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https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Jan/IRENA_Off-grid_RE_Access_2019.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Jan/IRENA_Off-grid_RE_Access_2019.pdf
http://www.ren21.net/wp-content/uploads/2018/06/17-8652_GSR2018_FullReport_web_final_.pdf
http://www.ren21.net/wp-content/uploads/2018/06/17-8652_GSR2018_FullReport_web_final_.pdf
http://resourceirena.irena.org/gateway/dashboard/?topic=3&subTopic=9
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Figure5: Comparison of costanges forelectricity production (evelized cost o€lectricity - LCOE) for different renewable and
non-renewablegenerationtechnologiesin 2012 While the LCOE cost ranges are based on international cost ranges for already
operating projects, the dots are based on recent auction results (each dot represents the lowest cost in an auction in a
particular country).SourcesCalculations by Climate Asfytics based on data froflRENA® and Lazard*

A key challenge for the LDCs with regards to electraffiyrdability is thatelectricity supply can suffer
from high inefficiencieswhichaffect overall costs. According to WDI, LDCs lost almost 1&%oficity
output due to electric power transmission and distribution lossesbout double the world averag®
Reducing these losses would have benefits Joth reducing costs andncreasing the efficiency of
electricity supply.

23|RENA (2019): Renewable Power Generation Costs in 2018.

https://www. irena.org/publications/2019/May/Renewablgower-generationrcostsin-
2018?utm_source=All+IRENA+contacts&utm campaign=46ce6f632¢c

EMAIL CAMPAIGN 2019 05 21 06 13&utm medium=email&utm term=0 29b580Ac¥F632e66498829
2L azard (2019) : ostlobeneagy ahalysis (VeesiorelB.0, Kav.d2018).
https://www.lazard.com/media/451086/lazardevelizedcostof-energyversionl130-vf.pdf

25World BankWorld Development Indicators (Series Cdle.ELC.LOSS.ZS)
https://databank.worldbank.org/data/reports.aspx?source=weoddvelopmentindicators#
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4. Job creation potential imrenewableenergy deployment

Many LDCs are currently building up new energy system infrastructure on a large scale to meet increasing
energy demandsThe choice of which energy sources to invest in can play a crucial role for regional and
local economic development and job perspectiwdéth energysystem infrastructure typically beirmilt

to remain for decadesdecisions on newly built infrastructuneeed to be considered carefultp both

avoid lockin effects and stranded assdis. investments that are regretted at a later stggand tomake

the most of the economic development opportunities

Investing in renewable energy cacreate local employment opportunities’®, contributing to achieving
SDG 8 on decent workVind turbines and solar panels need to be installed and operated domestically
thus providing opportunities to foster local job creatiorhe distributed character of renewaldaergy—
being spatially spread instead of concentrating on a specific region or major plant site likéésssil
power plants— could moreoverenhance thelocal job creation potential throughout the country and
especiallyin rural areasMoreover, renewable engy technologies are generally considered more labour
intensive compared to conventional power plants such as coal power pl&hts. means that more
workers are needednd thus more jobs are created when investing in renewable energy technologies
than in conventional power generation technologies. In order to prepare the local woekfor these
tasks,investments in energy infrastructure need to go hand in hand wigetintng of local peopldo
develop a qualified local workforce in the renewable energy sedtor.

26 |RENA (@19) Towards 100% Renewable Enetgtps:/coalition.irena.orgi/media/Files/IRENA/Coalitiofor-
Action/IRENA Coalition 100percentRB19.pdf

2T |IRENA (2019) Towards 100% Renewable Engfigyg.//coalition.irena.orgt/media/Files/IRENA/Coalitiofor-
Action/IRENA @alition 100percentRE 2019.pdf
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To provide an idea on the order of magnitudes walculate the employment potential for LDCs for an
illustrative scenario(seeAnnex 3Methodological Notén Annex 3or more detail}:

lllustrative Renewable Energy Scenario:

How many jobs would be created in LDCs ittireent total electricity consumption in LDC
doubled and if thisincrease was covered solely by installing new solar PV and onst
wind capacitie$®?

We focus on two different types of jobs that have a tpgiential to contribute to local jok
creation:

i) Jobs in construction and installation: Jobs in construction and installation of wind
and solar PV installations accrue over the period where new renewable energy cap
are built up. This includeer example trained workers needed to install wind turbines
solar PV panels and bring them into service. As this type of work is limited in time
duration of setting up the facilities, related jobs are measured in job years required fc
constiuction period®. The construction period for solar PV is assumed for this illustr:
scenario to be roughly 1 year.

i) Jobs in Operation & Maintenance (O&M): O&M jobs refer to the workers that are ne
to keep the installed renewable energgpacities running, e.g. by regularly checking tt
functioning and replacing or repairing components if needed. As these tasks are re
over the full lifetime of the respective installations, these jobs can be consid
permanent.

Based oremployment factorghat indicate the number of jobs or job years per Megawatt (MW) installed
wind or solar PV capacityve calculate the job potentidh this scenaridfor 18 LDCs for which the
necessary data is available in W4Dld IRENAsee Annex 3 Methodological Notg To account for local
differences in solar radiation and wind as well as differences in technical efficiency of different facilities,
we show a range for our employment estimates applying an optimistic capacity factor (i.adtkssnal

MW renewablescapacity needed to generate the required electrixignd a pessimistic capacity factor
(i.e. more MW needed to generate the required electricity) for solar PV and onshore wind, respectively.

The calculation shows thafipr our illustrative scenario, thestimatedtotal job potential inO&M for all

18 LDCsonsidered in this examplangesfrom over 100,00@reated jobghigh capacity factorsjo over
250,000 created job8ow capacity factorsfor solar and windogetherover the lifetime of the installe
renewable energyfacilities. For construction and installation, the total job potential for these LDCs
together couldange from1.8 million job years (high capacity factas}.3 million job years (low capacity
factor). Assuming that the addegnewalle energycapacities are built up over a period of 5 years, this

28 For this exemplary scenario, we assumed solar and wind each supply half of the increase in electricity needs.

29 Jobs in Construction and Installation do not include jobs in manufacturing the technologies parts beforehand.
These are additional jobs not considered here as manufacturing mayapgenlocally.
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would amount toa range ofibout 365,000 jobto 870,000 jobs in construction and installation each year
in total over these 5 years

Figure6 showsthe range of the estimategbb potential for O&M over theentire lifetime of the facilities

for selected LDgYor optimistic and pessimistic capacity factors assumptions. Bangladesh has the highest

job potential. We estimate the O&M jobs that could be newly created over the whole lifetime of the
facilities in our illustrative scenario to range from close to 2@,jabsto over 55,000createdjobs in

Bangladesh (sekigure6). Alsg Mozambique could potentially create between over 14,000 and close to

33,000 O&M jobs in our scenar Zambia could create between about 12,500 and almost 29,000 O&M
jobs, while Angola and Cdéte d’'lvoire could create
lifetime of installed solar and wind installations.

Job potential in Operation & Maintenance (solar and wind combined)
for optimistic and pessimistic illustrative scenario
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Figure 6: Job potential for illustrative scenario: jobs i®&M (solar and wind combined)Scenario: Doubling of current
electricity demand fully covered by new onshore wind and solar PV capacitizsintry names to the 1SO codes can be found
in Table2.

Forjobs in construction and installation afenewable energyFigure7 shows the range of the estimated

job potential (in job years) for selected LEXGr optimistic and pessimistic capacity factor assumptions.

For Bangladesh, we estimate the number of jobs years that could be newly created in our illustrative
scenario to range from close to 400,00 to almost 950,000 job years. Assuming that facilitiestaup buil
over a period of 5 years this would mean a range of close to 80,000 to almost 190,000 jobs per year for
this timeperiod. For Mozambique, the job potential for construction and installation could range between
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close to 240,000 and over 566,000 job years in our scenario, i.e. about between about 47,500 and over
113,000 jobs for 5 years.

Job potential (job years) in construction and installation
(solar and wind combined)
for a high and low illustrative scenario
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Figure7: Job potential for illustrative scenario: Job years in Construction and Installation jobs (solar and wind combined).
Scenario: Doubling of current electricity demand fully covered by new onshore wind and solar PV capaCitedry names

to the ISO codes can be found Thable?2.

Our estimates are conservativgventhat we do not include indirect jobs created in related industries
further downthe supply chain. Literature indicates that these additional indirect jobs would amount to
about the same order of magnitude as direct j&bs.

30 Ortega, M., Rio, P. del, Ruiz, P., & Thiel, C. (2Bif)loyment effects of renewable electricity deployment. A
novel methodology. Energy, 91, 9451.
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5. Reduction of health impacts fromiapollution

The WHO has designat ed atnany apeauhalvaretadheonmdespraadngpactss i | e nt
that exposure taair pollutionhason human healti%. Health-damaging air pollutionis mainly caused by

use of biomass stoves for cooking, emissions fimssil fuel power plants and road transport. Decreasing

the reliance on biomass and improving access to clean electricity, which can also be used for electric
transport, can strongly lower this pollution and the related health damages.LDCs, both indo and

outdoor air pollution have considerable impacts on human health and the environment. Climate change
mitigation has the potential to generate numerous-lbenefits also with regards to air pollution such as

reduced morbidity, mortalitfSDG 3 health) and the negative impacts on agricultu(®DG 2 on food

security) which could offset the costs of climate poliy.

5.1Indoor air pollution reducing health impacts from cooking and lighting

High levels of indoor air pollution occur when biomass fuelsisas wood, charcoal, animal dung and
agricultural residues) and coal are used for energy needs such as cooking, lighting and heating. Open fires
and traditional stoves result in indoor smoke containing healiimaging pollutants such as small
particles, arbon monoxide and particulate matter pollution, owaroportionately affecting children and
women. In 2016, an average of 74 deaths per 100,000 inhabitants were attributed to indoor air pollution
across all LDCs, compared to a world average of 51 death$Q®,000 peopleHigure8). In absolute

terms, this resulted in over 685,000 deaths due to indoor air pollution across all LDCs. On 8&%agé,

the population in LDCs does not have access to clean technologieseats for cooking(2016, see also
Figure3, right side).

Installation of mprovedcook stoves can reduce the use of fossil fuel and biomass by almogt(86 in
rural hauseholds and lessen the indoor air pollution to a greater extent thus providing positive health
impacts, as shown in a study evaluating a projestalling 500,000 Bondhu Chula across Banglaéfesh

31schraufnagel, D. E., Balmes, J. R., Cowl, C. T., De Matteis, S-HunodEme, K., et al(2019). Air Pollution
and Noncommunicabl e Diseases: A Review by the Forum
Environmental Committee, Part 1: The Damaging Effects of Air Pollution. Chest, 155(21,6409
https://doi.org/10.1016/j.chest2018.10.042

32vandyck, T., Keramidas, K., Kitous, A., Spadaro, J. V., Van Dingenen, R., Holland, VB.S20&§nAir quality

co-benefits for human health and agriculture counterbalance costs to meet Paris Agreement pledges. Nat. Commun.

9, 1-11. https://doi.org/10.1038/s41467018-068859

33 Banglaesh Institute of Development Studies (BIDS): Impacts of improved cookivessEvidence relating to

Bindhu Chula. http://bids.org.bd/uploads/events/almanac2018/T5 R1.pdf
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Crude death rate attributed to indoor air pollution in 2016

Indoor air pollution World average indoor air pollution
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Figure8: Crude deatlrate attributed to indoor air pollution in LDCs, in number of deaths per 100,000 inhabitaSmurceData
from SDG Databasgased on WHO estimatesountry names to the I1SO codes can be foundable2.

Energy efficiency and renewable energy can significantly reduce indoor air pollution and its negative
health impacts.For example, improved lowmission/highefficiency stoves are considered to be the
most affordableshort-term intervention, despite barriers tonprovedstove adoption and performance
variability. There is also experimental evidence that household electrification leads to substantial
improvements in indoor air qualit$#. Electric stoves have significiniower levels of pollutants than
biomass stove® Households in remote areas too isolated for grid electrification could benefit from other
decentralized clean lighting technologies such as solar lamps, which can substantially reduce indoor air
pollution.?®

5.20utdoor air pollution-reducing health impacts from fossil fuel combustion for
power generation and transport

Globally, outdoor air pollution stemming from the power sectors is a major issue, in particular in regions
that have heavilyelied on coal. Coal combustion results in a range of pollutants which are accumulated
in air and water, leading to a wide range of environmental and health img&ktaddition, the transport
sector is also responsible for large portions of urban allugion, aggravating air pollution exposure.

The burden of outdoor air pollution is high for LDCs, where strong population growth along with rapid
widespread urbanization and industrialization have led to dense urban centers with poor air quality. The
useof old and inefficient diesel vehicles and the lack of public transport heavily contribute to this burden.

34 Barron, M., Torero, M., 2017. Household electrification and indoor air pollution. J. Environ. Econ. Manage. 86, 81
92. https://doi.org/10.1016/].jeem.2017.07.007

35 Downward, G.S., van der ZwaagPH Simons, L., Meliefste, K., Tefera, Y., Carreon, J.R., Vermeulen, R., Smit,
L.A.M., 20180ccupational exposure to indoor air pollution among bakery workers in Ethiopia; A comparison of
electric and biomass cookstovdsviron. Pollut233, 6968697 https://doi.org/10.1016/j.envpol.2017.10.094

36 Munawer, M.E., 2018Human health and environmental impacts of coal combustion @rstcombustion
wastes. J. Sustain. Min. 17,-8B. https://doi.org/10.1016/J.JSM.2017.12.007
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Data from the WDI also shows thHD0% of the population in LDCs is exposed to fine particulate matter
(PMs) concentration levels exceeding WHGdglines. In 2016, an average of 40 deaths per 100,000
inhabitants were attributed to outdoor air pollution across all LDCs. In absolute terms, over 410,000
deaths are attributed to outdoor air pollution across all LDCs (WDI 2018).

In the context of LDCshere is great potential for leapfrogging to (decentralized) renewable energy
systems paving the way forward for sustainable developmenhile reducing air pollution Cost
reductions of renewable energy present opportunities for the electrification oélrareas,including
through offgrid and mimigrid solutions. The development of efficiedbw carbonpublic transport
networks and electrified transport optionsn sprawling urban centers is also required to reduce the
exposure to outdoor air pollutiarin fact, the electriftation of thetransport systentan be coupled with
the integration of renewables into the power grid, with electric vehigesviding flexibility to the power
systemby acting as a form of energy storad|IRENA, 20F9.

STIRENA (2019), Innovation landscape brief: Eleg#fucle smart charging, International Renewable Energy
Agency, Abu Dhabittps://www.irena.org/-

/media/Files/IRENA/Agency/Publication/2019/Sep/IRENA EV_smargicly 2019.pdf?la=en&hash=E77FAB742
2226D29931E8469698C709EFC13EDB?2
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Annexes

Annex 1:What would be the potential in my country to exploit synergies?

Clicking on the country name, you find more information on the country specific potential-foemefits
of a low carbon development.

Table2: Links tocountry-specific information

ISO Country name Link to country information
AFG Afghanistan http://cobenefits.climateanalytics.org/output/ AFG.html
AGO Angola http://cobenefits.climateanalytics.org/output/AGO.html
BDI Burund http://cobenefits.climateanalytics.org/output/BDI.html
BEN Benin http://cobenefits.climateanalytics.org/output/BERtml
BFA Burkina Faso http://cobenefits.climateanalytics.org/output/BEA.html
BGD Bangladesh http://cobenefits.cimateanalytics.org/output/BGD.html
BTN Bhutan http://cobenefits.climateanalytics.org/output/BTN.html
CAF Central African Republic http://cobenefits.climateanalytics.org/output/ CAF.html
COD Congo, Democratic Republ http://cobenefits.climateanalytics.org/output/COD.html
of the
COM Comoros http://cobenefits.climateanalytics.org/output/ COM.html
DJI Djibouti http://cobenefits.climateanalytics.org/output/DJl.html
ERI Eritrea http://cobenefits.climateanalytics.org/output/ERI.html
ETH Ethiopia http://cobenefits.climateanalytics.org/output/ETH.html
GIN Guinea http://cobenefits.climateanalytics.org/output/GIN.html
GMB Gambia http://cobenefits.climateanalytics.org/output/GMB.html
GNB GuineaBissau http://cobenefits.climateanalytics.org/output/GNB.html
HTI Haiti http://cobenefits.climateanalytics.org/output/HTI.html
KHM Cambodia http://cobenefits.climateanalytics.org/output/KHM.html
KIR Kiribati http://cobenefits.climateanalytics.org/output/KIR.html
LAO Lao People's Democrati http://cobenefits.climateanalytics.org/output/LAO.html
Republic
LBR Liberia http://cobenefits.climateanalytics.org/output/L BR.html
LSO Lesotho http://cobenefits.climateanalytics.org/output/L SO.html
MDG Madagascar http://cobenefits.climateanalytics.org/output/MDG.html
MLI Mali http://cobenefits.climateanalytics.org/output/ML I ml
MMR Myanmar http://cobenefits.climateanalytics.org/output/MMR.html
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http://cobenefits.climateanalytics.org/output/AFG.html
http://cobenefits.climateanalytics.org/output/AGO.html
http://cobenefits.climateanalytics.org/output/BDI.html
http://cobenefits.climateanalytics.org/output/BEN.html
http://cobenefits.climateanalytics.org/output/BFA.html
http://cobenefits.climateanalytics.org/output/BGD.html
http://cobenefits.climateanalytics.org/output/BTN.html
http://cobenefits.climateanalytics.org/output/CAF.html
http://cobenefits.climateanalytics.org/output/COD.html
http://cobenefits.climateanalytics.org/output/COM.html
http://cobenefits.climateanalytics.org/output/DJI.html
http://cobenefits.climateanalytics.org/output/ERI.html
http://cobenefits.climateanalytics.org/output/ETH.html
http://cobenefits.climateanalytics.org/output/GIN.html
http://cobenefits.climateanalytics.org/output/GMB.html
http://cobenefits.climateanalytics.org/output/GNB.html
http://cobenefits.climateanalytics.org/output/HTI.html
http://cobenefits.climateanalytics.org/output/KHM.html
http://cobenefits.climateanalytics.org/output/KIR.html
http://cobenefits.climateanalytics.org/output/LAO.html
http://cobenefits.climateanalytics.org/output/LBR.html
http://cobenefits.climateanalytics.org/output/LSO.html
http://cobenefits.climateanalytics.org/output/MDG.html
http://cobenefits.climateanalytics.org/output/MLI.html
http://cobenefits.climateanalytics.org/output/MMR.html
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MOZ Mozambique http://cobenefits.climateanalytics.org/output/MOZ.html
MRT Mauritania http://cobenefits.climateanalytics.org/output/MRT.html
MWI Malawi http://cobenefits.climateanalytics.org/output/MWI.html
NER Niger http://cobenefits.climateanalytics.org/output/NERtm!
NPL Nepal http://cobenefits.climateanalytics.org/output/NPL.htm|
RWA Rwanda http://cobenefits.climateanalytics.org/output/RWA.html
SDN Sudan http://cobenefits.climateanalytics.org/output/SDRtml
SEN Senegal http://cobenefits.climateanalytics.org/output/SEN.html
SLB Solomon Islands http://cobenefits.cimateanalytics.org/output/SLB.html
SLE Sierra Leone http://cobenefits.climateanalytics.org/output/SLE.html
SOM Somalia http://cobenefits.climateanalytics.org/output/SOM.html
SSD South Sudan http://cobenefits.climateanalytics.org/output/SSD.html
STP Sao Tome and Principe http://cobenefits.climateanalyticorg/output/STP.html
TCD Chad http://cobenefits.climateanalytics.org/output/ TCD.html
TGO Togo http://cobenefits.climateanalytics.org/output/TGO.html
TLS TimorLeste http://cobenefits.climateanalytics.org/output/TLS.html
TUV Tuvalu http://cobenefits.climateanalytics.org/output/ TUV.html
TZA Tanzania, United Republic o http://cobenefits.climatearalytics.org/output/TZA.html
UGA Uganda http://cobenefits.climateanalytics.org/output/UGA.html
VUT Vanuatu http://cobenefits.climateanalytics.org/output/VUT.html
YEM Yemen http://cobenefits.climateanalytics.org/output/YEM.html
ZMB Zambia http://cobenefits.climateanalytics.org/output/ZMBitml
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Annex 2Why is climate change mitigation relevant foly country?

If you want to find out more about the climate impacts on a specific country, you can use our

online tools:

1 Global tools:

0
0]

(o]

Local SLR@llows you to compare local sea level rise at different levels of warming.
Costs of inactionThe current rond of national emission reduction pledges (Nationally
Determined Contributions/NDCs) will lead to about 3°C of warming by the end of the
century. This tool shows the additional economic damages Small Island Developing
States (SIDS) and Least Developed €iesnLDCs) face in a 3°C world compared with
1.5°C, the limit set out in the Paris Agreement.

Warming attribution calculation This online tool is a resource for climate scientists
which allowdo relate climate impact studies to warming targets like 1.5°C and 2°C.

1 Regional tools:

(o]

RegioClingives norexpert users access to regional climate projections for all African
countries for five climate indicators: temperature, hot extremes, precipitation, wet
extremes and Slay wet extremes. Its key feature is the ability to access projections not
just at the national but also at the province level.

RegioCrogives norexpert users access to crop yield projections for-Salhara African
countries derived from statef-the-art global crop models.

Adaptation Mapprovides an overview of adaptation actions in 11 countries in West
Africa and the Member States of the Caribbean Community (CARICOM) since 2010. Its
main purpose is to act as a library, fostering iategional learning on adaptation &an.

The map includes policies, strategies, programs and projects. Adaptation actions are
categorised by country (regional actions are also included) and by sector.

Tools overview page
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http://localslr.climateanalytics.org/
http://costs_of_inaction.climateanalytics.org/index.html
http://wlcalc.climateanalytics.org/choices
http://regioclim.climateanalytics.org/choices
http://regiocrop.climateanalytics.org/choices
http://adaptationmap.climateanalytics.org/index.html
https://climateanalytics.org/tools/
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Annex 3Methodological Note

Calculation of jobcreationpotential based on employment factors
The calculation of the job creation potential is donavio steps:

Step 1: Deriving the capacities of newly installed solar and wio@overthe additional energy demand
in ourillustrative scenario

We use data on current (most recent data available) electricity demand for LDC countries for which such
data is available in WDIlaBed on capacity factofsee below)we calculate the capacity of solar PV and
onshore wind to be newly installed for the additional electricity demand resulting from our scenario
assumption, i.e. doubling current electricity demand. To account for a variation in capacity factors for
wind and solar PV, we show a range, calculatingekalting MW added capacity for a pessimistic capacity
factor (i.e. more MW needed to generate the required electricity) assuming a capacity factor of 10% for
solar PV and 20% for onshore wind for all LDCs and an optimistic capacity factor (i.e. lessddiMaoee
generate the required electricity) assuming a capacity factor of 25% for solar PV and 35% for onshore
wind. The assumptions on optimistic and pessimistic capacity factors ranges have been derived based on
observed capacity factors reported by IRENA.

Step 2:Calculating the resulting job creation potential

To obtain job potential estimates, we apply employment factors for solar PV and onshore wind provided
by Rutovitz, J., Dominish, E., & Downes, J. (2015). Calculating global energy sector jobs: 2015 Methodology
Update. Prepared for Greenpeace Internatiobglthe Institute for Sustainable Futures (UTiS)ese
employment factors indicate the number of jobs or job years per newly installed MW of solar PV and wind,
respectively and have been derived based on a set of empirical stuetidlewing the methodology
suggested by Rutovitz el al. (2015), we multiply tixehnology and job typespecificbase employment
factors for OECD with regiespecific multipliers to account for differences in productivity. For this, we
use the regional multiplier for the year 202Ibbs in Operation & Maintenan(®&M) are calculated by
multiplying the calculated MW newly installed capacity resglfrom our illustrative scenario with the
employment factor forO&M. Likewise,jobs years in construction and installatiame calculated by
multiplying the calculated MV f the newly installed capacity from our illustrative scenario with the
employment factor for construction and installation. Jobs in construction and installation are non
permanent and therefore estimated job years.

Our estimates are conservative to the regard that we do not include indirect jobs created in related
industries further down the supply chain. Literature indicates that these additional indirect jobs would
amount to about the same order of maigude as direct jobsQrtega, M., Rio, P. del, Ruiz, P., & Thiel, C.
(2015). Employment effects of renewable electricity deployment. A novel methodology. Energy,91, 940
951). Moreover, we do not include jobs in manufacturing of technology parts.
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Data Sources

WDI (2018) World Bank World Development Indicators
https://datacatalog.worldbank.org/dtaset/world-development
indicators

SDG Database (2019) https://unstats.un.org/sdgs/indicators/database/

IRENA 2019 Statisticshttp://www.irena.org/IRENADocuments/IRENA RE ele

icity statistics- Query tool.xlsm

Dashboardhttp://resourceirena.irena.org/gateway/dashboard/
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https://datacatalog.worldbank.org/dataset/world-development-indicators
https://datacatalog.worldbank.org/dataset/world-development-indicators
https://unstats.un.org/sdgs/indicators/database/
http://www.irena.org/IRENADocuments/IRENA_RE_electricity_statistics_-_Query_tool.xlsm
http://www.irena.org/IRENADocuments/IRENA_RE_electricity_statistics_-_Query_tool.xlsm
http://resourceirena.irena.org/gateway/dashboard/
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