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Despite some
acceleration,
Africa still hnot moving
fast enough 1o end
energy poverty by 2030



ﬁ Pace of electrification doubled in recent years,
but needs to double again to meet SDG7
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ﬁ Pace of electrification doubled in recent years, but
needs to more than double again to meet SDG7
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*-$/ Minimal progress on access to non-solid fuels,
4l and moving even more slowly than in the past
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Africa’s progress on energy efficiency is about
half of what the global target envisages
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Recent acceleration of modern renewables,
consistent with a doubling of the share by 2030
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Recent acceleration of modern renewables,
consistent with a doubling of the share by 2030
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Africa’s overall progress: a mixed report card
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Many African countries
are gearing-up on
electrification, but

challenge to stay ahead
of population growth



Notable long term acceleration in electrification rates,
and stagnation in progress on non-solid fuels
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Absolute number of people without access constant for
electricity (at 590m), growing for non-solid fuels (to 747m)
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For the first time, African pace of electrification just kept
up with population growth; not so for non-solid fuels

Average annual increase in Average annual Average annual increase
electrified population population increase in population with access
2010-2012 2010-2012 to non-solid fuels

2010-2012



In South Asia, pace of electrification already almost
four times faster than population expansion

Average annual increase in Average annual Average annual increase
electrified population population increase in population with access
2010-2012 2010-2012 to non-solid fuels

2010-2012



To stay ahead of population and meet SDG7 target 60-
70 million Africans will need to gain access each year

Average annual increase in Average annual Average annual increase
electrified population population increase in population with access
2010-2012 2010-2012 to non-solid fuels
2010-2012




Four times as many people gained energy access in
urban than rural areas over 2010-2012

Share of energy
access in

/ rural

areas

Share of energy
access in

urban

areas
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Most African countriesﬁmqki?g good progress on electrification
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- Electrification rate did not increase between 2010-2012

- Electrification rate increased by less than 2 percentage points 2010-2012

- Electrification rate increased by at least 2 percentage points 2010-2012



Most African countries making steady progress on electrification
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- Electrification rate did not increase between 2010-2012

- Electrification rate increased by less than 2 percentage points 2010-2012

- Electrification rate increased by at least 2 percentage points 2010-2012



Most African countries making steady progress on electrification
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- Electrification rate did not increase between 2010-2012

- Electrification rate increased by less than 2 percentage points 2010-2012

- Electrification rate increased by at least 2 percentage points 2010-2012



Progress on access to non-solid fuels lackluster across the board
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Rate of access to non-solid fuels did not increase between 2010-2012

Rate of access to non-solid fuels increased by less than 2 percentage points 2010-2012
- Rate of access to non-solid fuels increased by at least 2 percentage points 2010-2012
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Rate of access to non-solid fuels did not increase between 2010-2012

Rate of access to non-solid fuels increased by less than 2 percentage points 2010-2012
- Rate of access to non-solid fuels increased by at least 2 percentage points 2010-2012



Progress on access to non-solid fuels lackluster across the board
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Rate of access to non-solid fuels did not increase between 2010-2012
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Rate of access to non-solid fuels increased by less than 2 percentage points 2010-2012
- Rate of access to non-solid fuels increased by at least 2 percentage points 2010-2012



Despite strong efforts only a handful of countries are
accelerating energy access faster than population

Mali e 5.9% Mali | WA
Nigeria e 2.2% Congo, DR B 03%
Ghana N 1.0% Burkina Faso | 0.1%

Congo, DR M 0.8% Cote d'lvoire -0.2% |
Rwanda I 0.4% Angola -0.6%
Burkina Faso 0.0% Ghana -1.0% -
Cameroon -0.1% | Nigeria -2.5% 1
Mozambique -0.5% N Zambia -2.6% NG
Zambia -1.1% Kenya -2.9% GG
Angola -1.5% Malawi -3.0%
Uganda -1.7% [ Tanzania -3.0% GG
Niger -1.8% Mozambique -3.4%
Ethiopia -1.9% Madagascar -3.5% NG
South Sudan -2.3% [N Rwanda -3.6% [
Malawi -2.3% [N Cameroon -3.7%
Tanzania -2.4% Uganda -4.0%
Kenya -2.4% [N Niger -4.6%
Madagascar -2.5% [ Chad -4.7%

Chad -3.3% [ Ethiopia -4.9% NG
Burundi-6.5% IS Guinea -6.3% NG

Access to electricity net growth rate, 2010-2012

Access to non-solid fuels net growth rate, 2010-2012




Among top 20 electricity access deficit countries, show
slow expansion in countries with lowest electrification

Access rate change 2010-

Access rate 2012
(percent)
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Electricity access rate in 2012 (top)

and access rate percentage point change, 2010-2012 (bottom)



Among top 20 non-solid fuel access deficit countries,
fastest expansion among those with highest access

Access rate in 2012

Access rate percentage point
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Non-solid fuel access rate in 2012 (top)

and access rate percentage point change, 2010-2012 (bottom)



African economies are
surprisingly energy
INfensive, some progress
driven mainly
oy fransport and
by South Africo



MJ/USD 2011 PPP

'

Africa shows high levels of energy intensity,
compared to most other regions
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Africa most energy intensive continent after Eastern
Europe and CIS, but making meaningful improvements

Primary Energy intensity reduction Energy savings
2010-2012 2010-2012

8.1 MJ/$

l

7.9 MJ/$
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Africa’s energy intensity is decreasing at -1.4% per year,
driven entirely by improvements in transport and industry
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One third of countries making rapid progress on efficiency
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- Compound annual growth rate of energy intensity did not improve between 2010-
2012

Compound annual growth rate of energy intensity improved by less than 2.6% per
annum in 2010-2012

- Compound annual growth rate of energy intensity improved by at least 2.6% per
annum in 2010-2012



One third of countries)makivng rapid progress on efficiency
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- Compound annual growth rate of energy intensity did not improve between
2010-2012

Compound annual growth rate of energy intensity improved by less than 2.6% per
annum in 2010-2012

- Compound annual growth rate of energy intensity improved by at least 2.6% per
annum in 2010-2012



One third of countries making rapid progress on efficiency
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- Compound annual growth rate of energy intensity did not improve between
2010-2012

Compound annual growth rate of energy intensity improved by less than 2.6% per
annum in 2010-2012

- Compound annual growth rate of energy intensity improved by at least 2.6% per
annum in 2010-2012



Among 20 top energy consumers, 8 exceeded SE4ALL
energy intensity change target of -2.6% per year

Energy Intensity in 2012

CAGR of Energy Intensity,

(MJ/USD 2011 PPP)

2010-2012 (percent)
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Africa world’s most
renewable continent,
due to biomass and
hydro, current shift from
traditional 1o modern
renewaple energy



Africa’s energy consumption is 70% renewables, and
9% modern renewables comparing favorably with Asia
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Traditional biomass consumption decreased 0.46 EJ 2010-
2012, equivalent to Angola’s annual energy consumption

Traditional RE share decrease Annual tfraditional RE consumption
2010-2012 decrease, 2010-2012

'




Modern renewable energy consumption increased 0.19
EJ 2010-2012, more than Benin’s annual consumption

Modern RE share increase Annual modern RE consumption
2010-2012 increase, 2010-2012

41
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Modern renewable energy, mainly hydro-power,
provide 20% of Africa’s electricity
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Few countries rapidly increasing modern renewable share
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- Share of modern renewable energy in total final energy consumption did not improve
between 2010-2012
Share of modern renewable energy in total final energy consumption improved by
less than 1 percentage point 2010-2012

- Share of modern renewable energy in total final energy consumption improved by
at least 1 percentage point 2010-2012
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Few countries rapidly increasing modern renewable share
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- Share of modern renewable energy in total final energy consumption did not improve
between 2010-2012

Share of modern renewable energy in total final energy consumption improved by
less than 1 percentage point 2010-2012

- Share of modern renewable energy in total final energy consumption improved by
at least 1 percentage point 2010-2012



Among top 20 energy consumers, 8 expanded their
modern renewable energy share between 2010-2012

35 32.9

2012 (percent)

Modern RE share of TFEC,

Modern RE share annual
increment, 2010-2012
(percentage point change)

Top 20 energy consumers modern renewable energy share in 2012 (top)

and modern renewable energy share annual percentage point change, 2010-2012



Annual investment

needs range from
$49-85 billion



Annual investment needs very much depend on
the level of ambition for energy access

Electricity
access

Energy Renewable
efficiency energ

SBillion/year

Providing at minimum universal Significantly reducing energy Doubling Africa’s share of RE
Tier 1/11l/V electricity access to intensity in Africa in TFEC
Sub-Saharan Africa’s population

Source: results from AIM model Source: WEO 450 Source: IRENA REmap



AIM can help policy makers define what they mean
by universal access
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Annual Investment Required for Varying Levels of Access (BUSD)

MTierl mMTier2 mTier3
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Global Annual Investment Required to
Achieve Access Tier (BUSD)

Tier 1 Tier 2 Tier 3 Tier 4 Tier 5

Tier4 M Tier5




How can we

Improve our abllity to
monitor SDGse



ENERGY
ACCESS




SDG7 explicitly emphasizes multi-dimensional attributes
_of energy access: “affordable, reliable, modern”

e Electricity
e Capacity
¢ Duration

* Cooking solutions
e Cookstove/fuel

-

o

\

Affordable

e Electricity
e Affordability

* Cooking solutions
e Affordability

e Electricity
* Reliability (outages)
e Quality (voltage)
e Legality/safety
® Cooking solutions
e Quality of Fuel
e Availability of Fuel
e Safety

~

-}

-

* Cooking Solution
e Convenience
e Efficiency
e Cleanness

~

...energy for all” (SDG 7.1)

(Legality; Health and Safety)

( SUSTA
\ ERGY FOR ALL
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This highlights the importance of thinking beyond
connections to fully understand energy access

Off-grid Quality and Upstream Clean Energy for
solutions quantity of grid electricity cooking community
electricity projects solutions facilities and
productive
engagements

Energy access can no longer be understood
in terms of number of grid electricity connections.
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Energy access is better defined as a continuum of
different service levels

TIER 3 TIER 4

TIER 0 %TIER] §Tuanz

)

, SUSTAINABLE
ENERGY FOR ALL
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Medium Puwer

W
2
=]
B
=
E
L4

Multi-tier Framework for access to electricity

1. Peak
capacity

2. Duration

4. Affordability

3. Reliability

5. Legality

B. Health and Safety

7. Quality

V. Low Power Low Power

Power

Min 3 W Min 50 W
AMND Daily capacity Min 12 Wh Min 200 Wh
dangor e
OR, Services 1000 . :
Television, and Phone
Imhr/day i i
charging are possible
Hours per day Min 4 hrs Min 4 hrs

N
I Min 2 hrs

Hours per evening Min 1 hrs

Min 200 W

Min 1.0 KWh __

Min 8 hrs
Min 3 hrs

Tier-rating for
the household
is calculated
by applying
the lowest of
the tier-
ratings across
all attributes.

30%

20% 20%

10%10%I!10%
\\ V4
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Kinshasa pilot shows multi-tier framework gives a
much more nuanced picture of energy access

Binary or multitier measurement of access to electricity in Kinshasa

g
Binary metric of Multitier index of Multitier index of
electricity access electricity access - access to appliances
100 - 100 - 100

75 75 75

50 50 50

38
25 25 _H 725
il
O : 0
Mo occess  Access 0 1 2 3 4 5
T\
Q0 30
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Conventional measures of energy access fail to

capture many important dimensions of service quality

Electricity Source Capacity Duration Duration
Source Source 24 Hours (hours) Evening (hours)
16h-
SHS SHS Jon >22h <1nh
NO 2% NO 2% oo 6% " e
ACCESS ACCESS 8 &
10% OTHER 10% OTHER 235 >4h
1% 1% i 1h-2h
8h-16h e
23%
GRID GRID 4h-8h Zh-4h
87% 87% 39% 32%
Reliability Quality Affordability Legality
Duration of interruptions (mins) Low Voltage problems Index: Index:
Not
Afforda et
Good ble Lefal
530 voltage 2% il
None mins 15%
S 46%
<10 Vlew
mins 10-30 ‘;Sf/ge Afforda LEB:"
5% mins b ble 98%

11%

98%

Less than 8 hours per day for 62% of the household

Unscheduled interruptions are longer than 30 minutes for more than 57% of the household

Almost 85% of the household experienced low voltage




Multi Tier Framework clarifies which interventions can
boost access levels

45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

Unconnected Households

Standalone Systems with Duration Problems
. 10.2%

Grid Supply with Major Duration Problem
1.4% m Standalone Off-grid Solutions

e 1.0%
Voltage Problems with 4-8 hours Grid Supply

Voltage Problems with 8-16 hours Grid Supply

17.0% m Voltage Problems with 16-24 hours Grid Supply

—30.0% 27.0% lllegal Connections

- . m Supply Not Affordable

L 6-0% Duration of 8-16 hours with Reliability Problems
0.5% = 0.5% 0.5% ® Duration of 16-22 hours

—|___|___|—I___|___|
Tier-0 Tier-1 Tier-2 Tier-3 Tier-4 Tier-5

m No Problems

Gap analysis at

Glance:

12.6% households are not connected to electricity grid at all. These households
need to be provided electricity connections.

27% households are constrained by less than eight hours of supply per day, and
less than 3 hours of supply in the evening.

23% households are affected by voltage problems and are stuck at Tier-3.

Only about 1% households have access to good electricity.

58



Multi-Tier Framework can be implemented through two
_different survey based approaches

-

MTF Energy Global Survey

r

Nationally statistically representative
Rural/Urban

N

Provides data for multi-tier Supply and Demand
information

Implemented by a local survey firm supervised by
WB team

Need to collaborate with National Statistical
Office

~

/

-

K\

~

MTF Energy module — integrated in
National Surveys*

Estimated time: 15 mins

TA and training available and funded by
SREP/ESMAP

Key supply and demand information allowing tier
calculation

Additional simplification of monitoring being
tested — e.g. use of cell phone surveys

Need to collaborate with National Statistical
Office

* Collaboration with the World Bank survey group é SUSTAINABLE

Q ERGY FOR ALL
A



First Global Energy Access Survey based on Multi-Tier
Framework already underway

NORTH
AMERICA

Atlantic
Ocean

28
39
S '\-,'
=

SOUTH
AMERICA

ASIA

FURGPE

Ocean

AUSTRALIA

Pacific Ocean

2000 miles 2500 km

© 2016 Microsoft Corporation  © 2016 HERE

MTF already started: Ethiopia, Kenya, Liberia
MTF in the pipeline: Niger, Nigeria, Rwanda

Country selection factors

————

Highest electricity
access deficit

Highest modern
cooking deficit

Focusing on SREP
countries

Regional balance

Government’s
interest

( SUSTAINABLE

ENERGY FOR ALL
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Multi-Tier Framework for access to clean cooking (1/2)

[To be specified [To be specified by [To be specified by <35 <10
1. Indoor PM; 5 (pg/m?) by a competent a competent a competent (WHO (WHO Guideline)
A.ir Quality agency such as  agency such as agency such as IT-1)

WHO based on WHO based on WHO based on =7 =7

CO (mg/m?)

health risks] health risks] health risks]
2. Cook-stove Efficiency Primary solution  Primary solution  Primary solution Primary solution meets Tier-4
(Mot to be applied if cooking meets Tier-1 meets Tier-2 meets Tier-3 efficiency requirements to be
solution is also used for space efficiency efficiency efficiency specified by a competent agency
heating) requirements to requirements to be requirements to consistent with local cooking
be specified bya  specifiedbya  be specified by a conditions.
competent competent agency competent agency
agency consistent with  consistent with
consistent with local cooking local cooking
local cooking conditions. conditions.
conditions.
3. Convenience
* Fuel Acquisition and <7 <3 <1.5 < 0.5
Preparation Time (Hrs / wk)
# 5Stove Preparation Time =15 <10 <5 <2
(Min/meal}

Framework developed in close discussion with WHO, Framework is conducive to nationally different standards for

Berkley Air Monitoring Group and Global Alliance cook-stoves, as well as development of a framework for DALYs
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RENEWABLE
ENERGY




An agenda for improvement on indicators for
sustainability of renewable energy

Major efforts needed to develop measures of
sustainability for traditional biomass usage







An agenda for improvement on energy efficiency
indicators and underlying data

Major efforts needed to improve availability
of energy output metrics for major sectors

Transport ) Vehicle kilometers?
efficiency

Bu!Ic.imgs Area in Square meters?
efficiency

Ma.n.ufacturmg |:> Physical units of production?
efficiency



LiNnk tO report

hitps.//openknowledge.worldbank.org/handle

[10986/22148

Link TO dato

hitp://data.worldbank.org/daio-
catalog/sustainable-energy-for-all
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