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Electricity in Africa: Focus dtcess

POWER
ARG A

TWO OUT OF THREE PEOPLE IN SUB-SAHARAN AFRICA
LACK ACCESS TO ELECTRICITY

1.1 billion people (14% of global population) do not have
electricity access.

55% are in Sdaharan Africa (IAE, 2017)
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Biggest Obstacle for Firms

Survey of business owners in SSA (World Bank,) 2017

1. Access to Finance (23%)

2. Electricity (13%)

3. Practices of Informal Sector (11%)
4. Political Instability (10%)

5. Tax Rates (9%)

6. Corruption (8%)
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Evolution of electricity access in Ghana
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Beyond Access
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Persistent and widespread
unreliable electricity supply
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DAY
(06:00-18:00 hrs)

NIGHT
(18:00-6:00 hrs)

Power Outage®umsornn Ghana

LOAD SHEDDING GUIDE
FROM MONDAY MARCH 17, 2014 TO SUNDAYMARCH 30, 2014

The Electricity Company of Ghana (ECG) wishes to mform its cherished customers that due to generation challenges it has become
necessary to undertake temporary load shedding programme. Below is the time table for two (2) weeks,

Saturday March | Sunday March

22, 2014

D, B1,A2, C4,
ES5, D6

A E1,B2, C2,
A3, B4, A5, G6

Saturday

29, 2014

23,2014
B, C1,D2, A4,
F5, C6,

C A1, E2 A2,
B3, C4, B5, H6

Sunday
30,2014

DAY
(06:00-18:00 hrs)

NIGHT
(18:00-6:00 hrs)

Monday March Tuesday March. Wednesday  Thursday March  Friday March
17, 2014 18, 2014 March 19, 2014 20, 2014 21, 2014
C,B1,A2,A4, |D,C1,D2 B4, |B D1,B2C4, | A E1E2A4 | CA1C2 B4

16 A5, HE BS, G6 C5, F6 D5, E6
B,D1,B2,C2, |AA1,E2A2, |C,B1,C2D2 |D,C1,A2B8B2 |B, D1,D2E2,
B3,C4, B6 C3,A4,D5,C6 | D3, B4, E5, D6 | E3, C4, F5,E6 | F3,A4, G5, F6
Monday March | Tuesday March| Wednesday Thursday March Friday March

24,2014 25,2014  March 26,2014 27, 2014 28, 2014

A, D1, B2, B4, | C,E1,E2,C4, | D,A1,C2,A4, | B,B1,A2,B4, | A C1,D2 C4,
G5, B6 A5, A6 BS, J6 C5, 16 D5, H6
D,B1,C2,D2, | B,C1,A2,B2, | A D1,02,E2, |C E1,B2C2 | D,A1E2A2
C3,A4,C5 16 |D3,84,D5, J6 | E3, C4,ES A6 | F3,A4, F5, B6 | A3, B4, G5, C6

C, D1, B2, A4,
ES, G6

B, B1,C2,D2,
B3, C4, A5, D6

D, E1,E2, B4,
F5, F6

A, C1,A2,B2,
C3,Ad, BS, E6)

Below is the list of Affected Areas in the regions. Please identify your group according to the best description of your location
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The Economic costs

Reduces profits/productivity of large firms & causgsut Substitution

Formalmanufacturing in Indig Allcottet al. 014)
Largemanufacturing firms in ChinaFisherVandenet al. (2015)
Small and Medium SizeAbebereseAckah& Asuming(2019)

Garment Making in Ghana: reduces profits with dimited substitution
(Hardy andVicCasland2019

DKI VI Q& Yl ydzZFlI OddzNAyYy 3T &S00 2-2 by
2015
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Twin Challenges for Electric Utilities

Quastfiscal deficits:
Magnitudeis largec 1.5% of GDP in St#aharan Africa (World Barf{)16)
20% of deficits are driven by bill collection losses

w2t tAy3a .t 012dzia o6a[2FR aKSRR
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Overview

Question:Do power outages reduce customer bill paymebties this
contributel 2 I G NBXKSY dzS G NJ LJ

Empirical ChallengeOutages ar@ot randomly assignedcross households

|dentification: Use mesh layout of distribution grid afehture that some

Ve Pl e Vd P 4 I

feedersk NE G LINR (SO0 SriastrukudzsS (12 ONR

Finding Exposure to rolling blackouts increases ungmathnces byt.3% of
billed charges

Contribution: First, to our knowledge, to study existenceaafiegative
feedbackloop between outages and bill payment
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How Load Shedding/orks
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How Load Shedding/orks
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Quastrandom Variation in Outages
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Quastrandom Variation in Outages
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Data

SITUATIONAL REPORT

REGION: ACCRA EAST
PERIOD: 18/12/2015 TO 24/12/2015
WEEK: 51
. OFF VOLTAGE ON
Outagesand BillPayment from oate _mwe | FEECEREQUP " | pate Tme
NATIONAL (GRIDCO) LOAD SHEDDING
1 17/12/2015 18:09 AEO2 (Dome Pillar 2) 11 18/12/2015 6:43
JanuarﬁO]_gMay 2015 2 17/12/2015 18:09 AE11 (Taifa Burkina) 11 18/12/2015 6:43
3 17/12/2015 18:14 KO6 11 18/12/2015 655
4 17/12/2015 18:14 K61 11 18/12/2015 655
5 17/12/2015 18:00 TO1 (Oyarifa) 11 18/12/2015 12:00
6 17/12/2015 18:00 T11 (Pantang) 11 18/12/2015 12:00
7 17/12/2015 18:15 X11 11 18/12/2015 6:56
A” Outage events: feeder (11kV) 8 17/12/2015 18:10 LO1 11 18/12/2015 6:55
y 9 17/12/2015 18:07 FD38 11 18/12/2015  6:50
. . 10 17/12/2015 18:07 FD48 11 18/12/2015  6:50
t|me dura’“on reason 11 17/12/2015 18:07 F11 (FD19) 11 18/12/2015 6:50
’ ] 12 17/12/2015 18:07 F15 (FK02) 11 18/12/2015  6:50
13 17/12/2015 18:22 HO5 (HO6) 11 18/12/2015 5:54
14 17/12/2015 18:22 HO7 11 18/12/2015 5:54
15 17/12/2015 18:22 H10 11 17/12/2015 20:25
16 17/12/2015 18:44 Little Roses 11 18/12/2015 18:10
h dd 17 17/12/2015 18:44 University Farms 11 18/12/2015 18:10
MOSt eventS are Load S e |ng 18 17/12/2015 18:00 QO4 (Teshie 4) 11 18/12/2015 6:48
GROUP - A
19| 18/12/2015 6:41 West Land 11 18/12/2015 18:14
20| 18/12/2015 6:41 AE10 (Atomic Commission) 11 18/12/2015 18:14
. 21| 1,8/12/2015 7:48 AU11 (Coffee Shop) 11 18/12/2015 12:25
Accuratelycaptures High Voltage ¢ 220122015 605 s iz 11 18/12/2015  6:13
23[18/12/2015 6:09 MO1 (Old Legon 1) 11 18/12/2015 12:27
. 24| 18/12/2015 6:01 T10 (Dodowa) 11 18/12/2015 18:45
Medium Voltageoutages 25/ 1612/2015 649 Japan Motors 11| 18212015 1800
26| 18/12/2015 6:49 School Junction 11 18/12/2015 18:00
27| 18/12/2015 6:01 QO1 (Teshie 1) 11 18/12/2015 21:40
28| 18/12/2015 6:01 QO7 (Teshie 2) 11 18/12/2015 15:37
29| 18/12/2015 6:01 QO6 (Teshie 3) 11 18/12/2015 21:46
30| 18/12/2015 6:49 QO1 (Old Spintex) 11 18/12/2015 21:42
31| 18/12/2015 6:34 ABO5(Trasacco Gate 7) 11 18/12/2015 21:47
32| 18/12/2015 5:59 REGIMANUEL 11 18/12/2015 18:27
GROUP - C
33| 18/12/2015 18:01 Ashongman 11 19/12/2015 6:16
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24 feeders serve critical pieces of
Infrastructure

.g n 4 of these feeders also serve
. residential customers

Ouranalysis focuses on districts with
both priority andnon-priority feeders

st _ Makola(29,070 residentigbost-paid
4 T IIIIRII%IIIIHH {3&; customers Pictures
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OsuCastle, formerly the Presidency
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Priority Feeders Receive Less Load Shedding
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R
e LECTRICITY COMPANY OF OMARA L avaD.
VAT REG: 714 V 000395

(Pay by e Gate 15 svold

Monthly residential customer
payment data

mmnm M 0017 “n

Usage amount owed, amount paid ==

Districtmanagers matched meter
to feeder
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Empirical Analysis

YEROQQO Gahe @Q A1 €0 QOOR®I £+

Regressiomeasures how a given household changegayment
behaviourduring theDumsorcrisis if it is ora protected feeder

Observation Householequarter (e.g. meter X in 2014Q4)

Jisimpact on account balance of being on a proteckeelder during
Dumsor
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Higher Reliability Reduces Unpaid Balances

Prior toDumsor DuringDumsor
S
£
| Jan—h:ﬂar‘l 3 Jan—l\.lr'lar14 Jan—h:ﬂar‘l 5
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Reliability Reduces Unpadghlances

Dependent VariableHousehold Account Balance

1 2 3 4 5
Protected X Dumsor -32.25** -29.02*** -63.77 -45.44
(12.40) (9.08) (68.63) (49.05)
Lead 16.13
(19.23)
Protected X Dynamic Dumsor30mths -35.56
(33.61)
Protected X Dynamic Dumsor63nths -24.84**
(11.45)
Protected X Dynamic Dumsor9émths -15.43
(15.59)
Protected X Dynamidumsor 9-12 mths -37.77***
(12.65)
Protected X Dynamic Dumsor,-18
mths -47.64**
(19.80)
Observations 122650 122650 122650 122650 122650
Meter and Quarter Y Y Y Y Y
Lead, 3 months N Y N N N
Distict X Quarter FE N N Y N N
Block Linear Time Trends N N N Y N




Why Do Households Accumulate Higher

Unpaid Balances?

Ablility to pay.
low reliability == lower household income==» lessability to pay

Sociahorm:

low reliability === reducedcustomer goodwik===p erodenorm of
bill payment
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Policy Conclusions

GuardAgainst Revenuérap
Prepaid Meters

Accesyersus reliabilityrade-offs
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Thank You

James.Dzansi@theigc.org
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NeighbourhooddNear Bordeof
Priorityand Nonpriority feeder
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