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This is what energy poverty looks like.
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Introduction

Energy- enabler for basic human
needs Sustainable
Development Goals

Correlation between HDI,
electricity consumption, and

o Agenda 2063
electricity access

Energy features prominently
in international goals and
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ELECTRICITY ACCESS 2010

Introduction

67%

HAVE NO ACCESS
TO ELECTRICITY

280 MILLION WITH ACCESS
600 MILLION WITHOUT ACCESS
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PURPOSE OF THE STUDY

Introduction

The purpose of the study is to identify key SYNEY gi €S

and trade-offs between providing universal electricity
access and climate mitigation efforts in Sub-Saharan Africa
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Methodology
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Methodology

IMAGE-TIMER MODEL

Economy
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SCENARIOS
Baseline (BL) Universal Access Universal Access Universal Access
(UA) with global with global carbon
carbon price price except for
(UA-CP) ssA (UA-NCP)
100% 100% 100%
access in 2030 access in 2030 access in 2030
Climate mitigation Climate mitigation
policies imposed in policies imposed in
all regions all regions except

Sub-Saharan Africa
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Results

ACCESS RATE 2030 BL
100
80
830 °0
(o) MILLION
67 /0 515 MILLION 20
Regional differences

20

Urban-Rural differences
0

Western & Eastern Republic The rest of

central Africa of South southern
Africa Africa Africa



¥ PBL Netherlands Environmental
53 Assessment Agency

HOUSEHOLD DEMAND 2030

Results
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TOTAL DEMAND 2030

TWh

-27
300 Z
270 TwWh

Results

Carbon price stimulates 200
efficiency improvements

2 ’ % less consumption 100

UA UA-CP



Results

Assessment Agency

¥ Si 8 PBL Netherlands Environmental
ie

ELECTRIFICATION SYSTEMS

UA scenario

| 2 | - T
41':., R
1 y Legend
- 3 No access
ot d e e Central grid
'?_,{_ ' B vini-grid
| _é&ll-_- : 'I. ' ' Stand-alone

Niger, Chad, Ethiopia, Somalia, Angola, Namibia
& Madagascar rely largely on standalone systems

Southern and Western Africa can be economically
connected to the central grid

UA-CP scenario

llllll

Increase in the number of decentral systems

A considerable shift from fossil fuel to
renewable under UA-CP!
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Results
FUEL MIX

Electricity generation

Without global climate policy With global climate policy

' Regional differences in RE shares 2030

l O% iIn RSA
‘jm" 90% oeen 65% In Eastern Africa

2050

generation | generation

5 5% fossil fuel

" 2010
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Results
EMISSION

+27% { ) a' 7 %

L 59 The contribution of $5A's
residential sector to global
emissions in 2030
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ELECTRICITY COSTS

Results

USD/kWh
0.14

070

120%
35% ‘I:
0.06

UA  UA-CP UA UA-CP UA  UA-CP UA UA-CP

2010 2030 2010 2030 2010 2030 2010 2030

Western & central Africa Eastern Africa Republic of South Africa The rest of southern Africa

25-120% increase

The higher the
fossil fuel share in
the mix,

the higher the
cost Increase
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ELECTRIFICATION INVESTMENT

Results

23 billion
Billion USD USD/ year

900 27 billion

USD/Yyear 27-33 billion USD/year

/0-80% goes toward T&D

600
+ recurring costs- fuel, O&M
16 billion + costs associated with
USD/year climate mitigation policy
300
]
0 .

Bl UA-CP UA
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CONCLUSIONS

* Synergies between climate mitigation and universal access to electricity

* Imposing carbon price can increase electricity prices in the regions

* The increase in CO, emissions due to achieving universal electricity
access is small

* Achieving universal electricity access requires at least a tripling of the
current annual investments

* RE decentralized systems will play an important role to meet the SDGs
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Discussion

STRENGTHS

* high resolution data
* dynamic elec. consumption levels

* various technologies

UNCERTAINTIES AND WEAKNESSES

* SOCIiO-economic projections
* some aggregated variables
* simplified network design
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Methodology

Drivers Useful energy
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Decision tree to determine the lowest-cost electrification system
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EDL = Economic
Distance to distance limit
central grid <= EDL LCOE = Levelised cost of
AND electricity
LCOE central grid <=
LCOE decentralised
system

Decentralised system

v

Distance to
Yes
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Diesel Generator
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central grid <= 50 km
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Western & central Africa
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