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Contents - overview

Challenges and opportunities, goals and main elements in the energy transition and needed actions

Challenges

- lovw snengy ames

- Weak energy infrastructure coverage

- High investment costof electrifiation and of
renewable and new technalogies

- Limited purchase power of energy comumers

- High fossil fuelsubsidies and electricity tariffs
not reflecting real costs

- Weak financial position of energy utilities

- Inzufficient public and private funding for energy
access and clean enengy

- High pernoeived risk by private investors and
finandial institutions

- Weak leg al-regulatory framewarks

- lack of interregional connection and integration
of anerngy infrastrucbure

- lack of ntegrated enengy resoune, supphy and
demand planning coordinated with other
e v o ean t v el

- Fragmemted way of operation of donars. and
derwelogem ent partners

Opportunities

- Lange natural gas reser wes

- Huge renewablk anengy potential {sodr, wind,
hydra, geathermal biofuel)

- leapfrogging in building new infrastructur e

- Fast growing domees tic demand for fuslks and
el ectricity driven by population growth,
urbanization and sconarmi cdewe bpemen

- [Expeairt aqppeortunities in global transition

Africa 2050
Paris Agreement
Sustainable Development Goals

Energy access
Decarbonization
Just transition

Energy transition

- Universal acaess by 2030

- levw-carbon net-zer o emission pathways

- Environmental sustainabdlity and resilienos
{padlution, land use, water, deforestation |

- Eoonamic diversification and walue craation

- Met employment oeation

= Just and inchmiwe distribution ofnet benefits

Mational actions and measures

- Promabe access to afford able and refiasble enengy
- Increases investments in sustainabde energy
{enerngy effidency, renewables, new technobgios|
- Modemized and expanded snergy infrastruciure
- [Enabling policies with strong governance and
insti tutions
- Conducive legal-regulatony frameworks thathelp
promobe private investments

Electrification and reliable
energy infrastructure
Energy efficiency
Renewable energy
Mew energy technologies

Regional and pan-African actions and
mMeasures

- Regional coordination and planning

- Intagration of electridty and ather enangy networks

International cooperation and support

-Ineased financial support by donars and financiers
for enengy amess and low-carbon enengy tramsition
for imeestrmentand technical assistanos

=B qter cooperation betwesn devel opment parbndrs




1. Introduction

* International context

e Sustainable development Goals (SDGs)
 SDG 7 (by 2030): 1) universal energy access for all by 2030, 2) increase substantially the share of
renewable energy, 3) double rate of improvement in energy efficiency
e Other SDGs

* Climate change and Paris Agreement
* Maintain average global temperature rise to “well below 2° C above pre-industrial levels

* Pursue efforts to limit the temperature increase to 1.5 °C above pre-industrial levels”, requiring
reaching global carbon net neutrality soon after 2050

e African Union Agenda 2063

* By 2063, Africa’s energy systems will largely be based on renewable energy resources coupled with
a strong and to a considerable extent localized manufacturing sector, highly qualified human
resources and integrated energy infrastructure for both centralized and decentralized energy

system
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2. Energy in Africa :

* Energy access -
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* About 560 million people w/o access to electricity
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* About 940 million people w/o access to clean e
cooking fuels
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* Energy mix

Electricity access [3), 2019
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* Large share of fossil fuels for direct
. consumption and power generation

* Dominant role of traditional biomass in
residential sector



2. Energy in Africa

* Low per capita energy consumption

Global: 1920 koe
Sub-Saharan (w/o South Afr): 870 koe
South Africa: 2696 koe

USA: 6804 koe

* Energy mix
* Share of renewable energy (hydropower)

differs per region and per country
* Fossil fuel use and production unevenly

distributed

* Fossil fuel exporters and importers

120,000
100,000
80,000

g 60,000
40,000

20,000

"I Crude oil (Mtons) 0il products (Mton) Matural gas (billion m? Coal (million tons)
Demand 134 Demand 187 Demand 160 | Demand 215
Production 395 Production 111 Production 248 | Production 276
- Migeria B6 - Algeria 39 - Algeria 87 | -South Africa 256
- Algeria 66 -Egypt 27 - Migeria 47 | - Mozambigue 10
- Libya 53 - 5outh Africa 19 - Egypt b2
-Egypt 32 - Migeria 3 - Mozambigue/Tanzania 5
Exports 204 Exports 38 Net exports 88 | Exports 75
Imports 33 Imports 114 - LNG exports 51 | imports 14

H Biomass

W Nuclear

Geothermal

= Wind

Solar
H Hydro
M Fossil fuels

North Africa

West Africa

Central Africa EasternAfrica Southern (excl South Africa

South Afr)

Installed power generation capacity (GW), 2020

Africa

58

Renewables

109
181

49
23

® Gas Coal 0il



2. Energy in Africa

* Energy situation (around 2020)

* |ssues

* |ssues and questions:

* Grid extension vs minigrid and stand-alone electrification options
Role of improved stoves/biomass vs LPG
Level of penetration of variable solar and wind in power supply

* Relative low investment in energy access and in po

* To achieve electricity access in Sub-Sah A: about USD 24 billion annually
* Relative low private investment

e Efficiency in power T&D
* Financial situation of power utilities and enabling environment for private investol
* Lack of integration (power pools) and gas infrastructure

Role of natural gas

Investments in new technologies

Energy investments

Global, billion, USD (| 2019)

611

are

Renwwables; efficiency; storage
Fossil fuel: supply and power

Networks

Africa, billion, USD j2019)

£

Renewables; efficency; storage
Foazil fusl: supply and power

Metworks



' Exthibit 381 Carbon emission reductions in various scenar?ﬁfs compared with ‘Paris-consistent’ IPCC scenarios

3. The energy transition

40,00
o o 3 J0L00
Scenarios with low-carbon or net zero pathways g
o
o 20,00
* |EA, IRENA, MultiConsult/AfB, NZFR and other g
L
e Can be grouped in two or three types @ 1000
]
* Policy-as-usual; 0.00
. . . 1995% 200% 2015 2025 2085 2045
* Low-carbon/sustainable; Net zero emissions by 2050 10,00
ourworldindata.org BP New Momentum IRENA-PES
IEA-STEPS IREMA-TES IEA-5DS
— |[RENA-1.5 — BP Net Fero — IEA-Net Fero
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700
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2010 2015 2020 2025 2030 2035 2040 2045 2050 2010 2015 2020 2025 2030 2035 2040 2045 2050

Year Year

Policy as
usual

Sustainable

MNet zero



3. The energy transition

* Global — sustainable / net zero

Higher end-use efficiency, flattening demand curve
Electrification of sectors

Higher share of renewables in heat and electricity
New energy carriers and technologies

* Hydrogen and derived fuels

* Electric vehicles and biofuels for transport
The more low carbon the pathway, the more investment
will be needed

Exhibit 32 Glubl,al total and annuaIE'lergy investments 2017,/20-2050
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3. The energy transition

* Africa — sustainable / net-zero

Africa has large renewable energy resources

Universal access by 2030 in all ‘sustainable /
net-zero pathways’

Energy demand in Africa will grow rapidly,
due to

* Expanded access to modern energy

e population growth,

e economic development Exhibit 17
Electrification of demand
* universal electricity access, :
* relative higher share of electricity in ::
residential, productive and transport %m
F o

[
=]

ED

Estimated potential Morthern Africa (in TWh,yr)

renewable energy (onshore Hydra: 56.
Hydro: 1,478 TWh/yr Wind: 348,782 .
Wind: 978,068 TWh/fyr Solar: 493,898,

Solarl, 499,742 TWhyr
Geothermal: 105 TWh/fyr
Biomass: 2,374 TWh/yr

West Africa (in TWh/yr)
Hydro: 101 TWhyr
Wind: 140,513

Solar: 240,611

Biomass: 64

Eastern Africa [in TWhyfyr)
Hydrao: 334 .

Wind: 242,056

Solar: 308,105
Geothermal: 105

Biomass: 642

Central Africa [in TWh/fyr)
Hydra: 570 TWh/yr

Wind: 74,936
[0 western Afica Solar: 154,916
Mortharm Alrca Biomass: 1,572
Eatten AlMca
] Southem Africo
Southern Africa [in TWh,fyr)
Hydro: 415
. h Wind: 171,739
Primary energy supply pathways Solar: 246,212
Biomass: 96
——— IEA-5TEPS [ Africa] (Sub-Saharan) Africa

|EA-5D% | Africa)
= |EA-Africa Casc
BEP-Met pero [Afr)
— BP-Momentum | Afr)

m
IREMA-PES | Sub-5ah Afr] o
[
|IREMA-PES | Sub=-2ah Afr) E
e =
2
m
3
-]
3
e
010 rainic] 2020 2025 2030 2035 2090 2045 20€




Exhibit 19 Changes in energy demand per fuel and sector in 2030 in IE2

3. The energy transition I

oil = :
Other fossil fuels :

Electricity

* Africa — sustainable / net-zero e

Traditional use

of biomass

° pathways' Modern bioenergy r : e
* Electrification of demand and more N
efficient use of energy mbouseholds mMobity minktry  mOther productive v

* Higher share of renewable energy

Exhibit 25 Power sector expansion, Sub-5aharan Africa . . . . .
Exhibit 26 Power generation mix, Sub-Saharan Africa (excl. South Africa)
1200
1000 . 1% 2% 2018 2040

Pl

k=

_- 1% A% 3% © o
E 200 “ £ Eff|c1.ency
E 10% 1% 3 gains
T
= B00 =
z 5
. ] f—
2 400 3
] <

200 % w

- =
o T — coal and gil = Matural gas = Hydropower = Wind
101])‘18 PES 2050 2030 TES 2050 = Solar PV = Geothermal = Other RE Current 2030

E5olar ®Wind = Other RE MNon-RE
Owen elaboration with data from |EA analysis (Africa case, in IEA, 2019)



3. The energy transition

* |ssues and questions:
* Grid extension vs minigrid and stand-alone electrification options
* Role of improved stoves/biomass vs LPG
* Level of penetration of variable solar and wind in energy mix

* Coal and oil decline, but what will be role of natural gas and infrastructure; stranded assets or
investing in the future; for domestic market or export?

* Investments in new technologies (hydrogen, biofuels, electric vehicle infrastructure)

Exhibit 35 Total and annual energy investments 1ﬂ1?f2ﬂ-1ﬂ5ﬂ in Suhb- Exhibit 32 Carbon emission reductions in various scer:;rius for Africa and Sub-5aharan Africa
saharan Africa

2.50
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QU
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Exhibit 13 Cumulative CO, emissions 1751-2020 from fossil fuels

4. Elements of a just
energy transition

* Environmental

* Greenhouse gas emissions —
historic, current emissions

By Region
Forih Aneica
17.8 000 fperieny Orcrania
11 150 Jparsondy 3
5% of populsiion
. 18% of emissions | |0.5% of population
.r Saudi Aralsa,
&S
; i 18

ﬂ South Korea,

g ._:' 616
g 10 &

i - Africa
ga.. I i1 0020 fprany
£= s 6% of population

4% ol amisions
17.1 billan 100, (49%%:) |
L
1 bl 2 ‘ballign 3 ballicn 4 billion S bilkon & bilkon T ‘bilican

Population



4. Elements of a just energy transition

Links between SDG-7 and other SDGs

L e = - scoese [ 10 55
ol
Environmental Socio-economic Distributional

- Greenhouse gas emissions - Economic growth - Access to energy for all

- Materials (consumption, investment) - Sufficiency in energy services

- Climate resilience: water and - Reduce energy imports and - Social services (health, education)

land-use; biodiversity free government resources - Equitable distribution
- Local environmental (pollution) - Employment and local - Participative decision-making
businesses

Energy transition impact indicators



4. Elements of a just
energy transition

* Environmental / economic
* Minerals and exports

Important in the energy transition will be
copper, cobalt, nickel, lithium and rare earth
elements (REEs, particularly neodymium and
dysprosium). Worldwide, a small number of
countries dominate the production of clean
energy metals.

There is a danger that the dependency on oil
and gas is replaced by a dependency on
critical materials that are even more prone to
be used as a geopolitical weapon

Local impacts of mining (environmental,
labour conditions)

Who will be winners and losers?

Higher GDP per capita is not necessarily
associated with higher equality with higher
human development

Exhibit 42 Matural resources exports as % share in government revenue in selected countries

1005
0%
B0%%
7055

Libya
Congo

Equatorial Guinea

Exhibit 46  Socio-economic indicators of energy exporters and importers

Unemployment
rate

9%

b

3%

0 200

Angola

Guinea

I"u"lali —

Mozambigue =
Ghana ™
Egypt ™
Mamibia ==

Niger —
Botswana s

Migerig ===
JrL'II'TIhi A ——
DR CONEO  —

Sudan

Gabon
Cameroon

Burkina Faso ==
Cote d'lvoire

Central African Rep =

® Hydrocarbon revenues > energy-relevant minerals

m Hydrocarbons < energy-relevant minerals

- Energy importers, Africa - Energy exporters, Africa

Tanzania

Madagascar =
Senegal =

Togo =

South Africa «»

Human Development GOP per capita Manufacturing value
Index (HDI) {USD, constant 2010) added (USD per capita)
06 B— 250
200
0.4
2 000 150
0.2 1000 100
50
0
2019 g 2020 0 2019

Uganda ,
Ethiopia ,



4. Elements of a just energy transition

e Distributional

* Universal access to electricity and clean cooking methods
* But also: sufficiency and quality of service (users climbing up the energy ladder)

* Participation level in decision-making
» Stakeholder engagement, involvement communities, civil society
* More inclusive governance structures

e Equitable distribution of costs and benefits

* Real cost of energy generation and service versus energy subsidies. Especially in power sector, state-owned power
utilities are in financial troubling situation

» Subsidies in Africa in the order of USD 40 million a year

e For comparison: power sector investment in Africa are about USD 35 billion annually. Investment needed annually in
addition to achieve universal access by 2030 is about USD 24 billion annually

* Rather than subsidise consumption (subvention too of the rich that consume most), help poor get connected to the
system (grid connections; LPG infrastructure) with time-bound initial investment support

* Subsidies make bad policy but good politics; once in place are difficult to withdraw. Any reforms to phase out subsidies
for fossil fuels should therefore include measures to mitigate the likely negative impacts on the poorest



4. Elements of a just energy transition

Exhibit 43 Socio-economic outlook in IRENA energy scenarios 2019-2050 for

* Socio-economic Africa
* Economic growth 2019 2030 2050
* Expected net economic growth and PES | 15€C PES | 15°C
emp|oyment creation Population (thousand) 1.065 1352 1547
- Differences between countries (mineral ggg Ei';:ri?iigspigilffg 226 23 5'9% 41 9'?? 1*.|=:5 104
exporters gain; oil exporters loose) - — . .
) Overall net employment (million) 280 548 | 569 722 | 747
* Differences between sectors (e.g., some Employment difference PES-1.5°C 3.8% 3.6%
manufacturing and retail will gain; as will Energy sector jobs (million) 45 143 | 20 175 | 23
services, transport, utilities will benefit - Renewables 0.36 0.9 a3 23 2.1
form transition; coal and oil gas and
supporting services will loose) e Environmental / economic

* Employment and businesses

* Job losses in coal sector and oil as well
informal charcoal (biomass) sector

« Substantial public investment in transition- * Biomass for energy (discussion on dedicated
related technologies and education can crops vs residues for biofuel production)

help create substantial new employment, * Air pollution

while greater social spending, can . : .
counteract negative income impacts * Transition to cleaner fuels implies less
local pollutants

* Transport, indoor biomass burning

* Water, energy and land use
* Impacts of large hydropower



5. Enabling the energy transition

Objectives

Low-carbon or net-zero

transition

Universal access to

affordable energy

reliable, sufficient and

Make available a
reliable and

infrastructure

affordable energy

Low pollution and

sustainable use of
water, land, minerals,
natural resources

Net economic growth

public and private

Mobilization of

financing

and employment

Equitable distribution of
costs and benefits
between countries,
regions and groups
within countries

Insufficient regional
integration and
cooperation

Intra- and
interregional
coordination

Weak grids and
limited regional
integration

High investmen
cost of energy
access

High initial
investment cost of
renewable and new
technologies

Lack of sufficient
public funding

coordination with

International
support and
cooperation

policies

Lack of sufficient

private investment
and financing

Weak position of
SOEs/utilities
Weak
. regulation -
Insufficient policy

environmental, social and
other economic/sectoral

a

Insufficient integrated
energy enabling with
targets

Lack of transparent
and accountable
decision-making and
able institution

High fossil fuel and
tariff subsidies (‘not-
smart’

Build string national
policy and
regulatory

frameworks

Social dialogue and
stakeholder
participation

)|

High perceived risks
for private investors
and financiers



5. Enabling the energy transition

» Strong policy frameworks with targets and sound regulations

* Targets for energy access, renewable energy, energy efficiency; greening the sector (phasing
out coal, reduce oil dependence)

* Integrated energy resources, supply and demand planning

* Integrated on-grid and off-grid electrification planning; mini-grid and grid connection policy

* Integration with other development policies (rural development, urban development,
agriculture, mining, transport, etc.) and social policies (employment, income)

e Regulatory-legal-institutional
framework

* Financial sound management of
energy sector; cost-reflective prices
and tariffs

* |f subsidies are needed, these should be
smart (e.g.; infrastructure rather than
consumption; time-bound; )

* Institutional setup (independent
institutions and regulating agencies)

Enabling policies Deployment policies

Renewable| Energy eff. Access Grid Regulations Incentives

Offgrid or RE electrification
Cost-reflective power tariffs
RE net-metering policies
Financial support, subsidies,

National energy policy -
target

RE target
National energy policy -

EE target
Off-grid or RE network

NDC - RE target

NDC- EE target

Clean cooking target
connection policy
Biofuel mandate

RE quota/mandates/
obligations

RE feed-in tariff

RE auctions or tenders
Tax incentives

rebates




5. Enabling the energy transition

* Regulatory-legal-institutional framework

* Financial sound management of energy sector; cost-reflective prices and tariffs

If subsidies are needed, these should be smart (e.g.; infrastructure rather than consumption; time-bound; )

* Institutional setup (independent institutions and regulating agencies)

Cost reflectivity
(in per cent, 2016)

H 100%

0%

AfDB's ERI ratings in 2021 General governance index

R

e e

Average cost reflectivity

10 of 39

Countries recover less
that 50% of their costs

Number of countries
in cost-reflectivity
bracket
B fome D0
[ Sae D &0-0.5

Sle DUR0-0L 59
B oo DO-04P

75-
100%

I -
50-
7 I 16
9

25 !
50% ) @

0- == —
|8




ibit2 Power system transmission and distribution

5. Enabling the energy transition ™" "

B Magheeh [lectricty Comensthes
| West Afrkian Power Pool
B cenws | Adwic g Porsssr Poxal
. Eastern African Power Pool
B Southern Aivicin Power Pool
o Foal Ares

Courttr ia more 1han o pood

* Strengthening of national networks; increased T&D efficiency L\ 4

* Increase access by grid expansion and decentralized options (minigrids and stand-alone solutions)

* Pan-African and regional cooperation and cooperation

* Grid integration and power pools with
* Regional planning and cooperate to find adequate mix of variable renewables (solar, wind) with
base load (hydropower, biomass, natural gas)



Exhibit 30 Connecting Africa and Europe with hydrogen

S. Enabling the energy transition

* Natural gas
infrastructure

e Gas networks
not well-
developed

e Stranded asset in
net-zero carbon
world or
investment?

e Domestic or
export?
* Future:

e Conversion of
networks for H,
operation

0 250 500 750 1000 km V.

African hydrogen routes



Exhibit 36 Energy investments in IREMA scenarios per technology and

5. Enabling the energy transition

: Transforming Energy (PES); USD 3.68 trillion
' ' Planned Energy (PES); USD 1.22 trillion

B Fuels supply side

* Mobilisation of public and private
financing

® Power generation - fossil fuel and
nuclear

® Renewable - power generation
capacity
Renewables - direct end uses and
district heat

= Energy efficiency

Exhibit 58 Financing of the energy sector investments in energy

sector in Africa per source (2030) B Electriicalion of ok and

transport
[ J i

® Power grids, adequacy and storage

B Government and
state Fls
B DF
POLICY MEASURES AND INCENTIVES
m50Es {m Policy roadmaps with implementation target
uﬁliﬁes} Regulations and standards
O Corporations Fiscal incentives
RISKS Transparent public procurement
B Commercial Fls Political and regulatory risks Public-private pértr;)er.?;\.lps
Currency and financial market risk Capacivyluilding
B Households Counterpart, contract enforcement risk
Power off-taker and grid risk
[ Private investors Returns uncertainity (production volume, resource risk, RISK MITGATION AND BLENDED FINANCE
liquidity r.|sk, dem_and and price uncertainity) Government guarantees
Natural dlsas.ter risk Currency risk hedging
Technology risks Export credit guarantees
Partial risk/credit guarantees
COwn  elaboration based on  data from Race to  Zem Liquidity guarantees
. Specialized insurance schemes
www._gfanzero.com/netzerofinancing. i .
Aggregation and project bundling

Contract standardization
Blended finance




5. Enabling the energy transition

* International cooperation

* Reducing fragmentation, increasing coherence and Scaling SL lar ESMI\P
leveraging synergies between existing initiatives

* Need for a new coordinated approach

 Time for an African Grean Deal Plan?

AN AFRICAN GREEN DEAL
FOR ECONOMIC AND SOCIAL DEVELOPMENT

=T T

Economic Inclusive Environ- Universal
diversi- and mental access to
fication decent sustainability sustainable

and value jobs and energy

creation resilience

Source: AfDB, IRENA

% ;w,.;_,g,., g st OB IRENA M St e %‘%ﬁﬁ
QEM‘(FM&L
POWER m o
REEEP X} A . R o

G20 COMPACT
_____ BAERICA DO
AREI FRLE:"’L _ - ?E;_Er:' @Mrlm-Eu

i,
LIGHTING%AFRICh ‘RéT EFS0 GUARANTEE FUND

Africa Renewable Energy Iniriatmz Energy Partnership

PR ATERCAN CRNNS RO EPARE B PR i DTy TP

L PSR M £ P R DY

Source: GIZ

* Learning from history:
e Roosevelt’s New Deal
e Marshall Plan
* EU Green Deal



Methodology and expected results

Expand and enhance the research relating to sustainable energy transitions in Africa
* by extensive literature review,
 validating the empirical research (comparing results, data, arguments pro and con),
e and examining illustrative country case studies
Organize the data and regional profiles relating to the sources and use of energy demand and
supply in Africa, including graphs with historical trends and future scenarios
* Compare and summarise scenario work or organisations such as IRENA, IEA, AfDB, companies (BP,
other), NGOs (Net-zero)
Assess realistic alternatives for African countries that

* highlight the continent’s comparative advantage in attaining sustainable pathways for transition, in
accordance with the 2030 SDGs and the AU’s Agenda 2063.

* Highlight investment needs and sustainable financing challenges as well as the role of public and private
stakeholders, development partner

For discussion: role of UNDP in just energy transition in general and in Africa



Case studies (In focus)

GAS IN AFRICA AND MOZAMBIQUE

MINERALS, ENERGY AND POVERTY IN DR CONGO

JOBS, COAL AND THE JUST ENERGY TRANSITION IN SOUTH AFRICA

RURAL ELECTRIFICATION IN ZAMBIA AND NIGERIA

AMBITIOUS GOALS: CABO VERDE BECOMING 100% RENEWABLE ENERGY
RENEWABLE ENERGY IPP PROCUREMENT PROGRAM, SOUTH AFRICA

USE OF LPG FOR COOKING IN NIGERIA AND GHANA

SUBSIDY REFORM IN MOROCCO AND EGYPT

POWER SECTOR REFORM AND PUBLIC-PRIVATE PARTNERSHIPS IN UGANDA

O© 00 N o U o W N B
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