
The Vicious Circle of Blackouts and Revenue Collection in 
Developing Economies: Evidence from Ghana

James Dzansi(IGC)

Steven L. Puller (Texas A&M, NBER)

Brittany Street (Michigan)

Belinda Yebuah-Dwamena(ECG)

1EEG 2020 
04/02/2020



Electricity in Africa: Focus on Access

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

electricity access. 

55% are in Sub-Saharan 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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Source: IEA 2018
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Beyond Access
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Persistent and widespread 
unreliable  electricity supply

Recurrent dumosr: 

1983 ς1984 

1997 ς1998 

2006 ς2007 

2012 ς2015
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Power Outages Dumsorin Ghana
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The Economic costs

Reduces profits/productivity of large firms & causes input Substitution

Formal manufacturing in India ςAllcott et al. (2014)

Large manufacturing firms in China ςFisher-Vandenet al. (2015)

Small and Medium Size - Abeberese, Ackah& Asuming(2019)

Garment Making in Ghana: reduces profits with only limited substitution 
(Hardy and McCasland, 2016)

DƘŀƴŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ƎǊƻǿǘƘ ŦŜƭƭ ŦǊƻƳ мт҈ ƛƴ ǘƻ нлмм ǘƻ -2% by 
2015
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Twin Challenges for Electric Utilities

Quasi-fiscal deficits: 
Magnitude is large ς1.5% of GDP in Sub-Saharan Africa (World Bank, 2016)
20% of deficits are driven by bill collection losses

wƻƭƭƛƴƎ .ƭŀŎƪƻǳǘǎ όά[ƻŀŘ ǎƘŜŘŘƛƴƎέύ
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Overview
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Question: Do power outages reduce customer bill payment? Does this 
contribute ǘƻ ŀ άǊŜǾŜƴǳŜ ǘǊŀǇέΚ

Empirical Challenge: Outages are not randomly assigned across households

Identification: Use mesh layout of distribution grid and feature that some 
feeders ŀǊŜ άǇǊƻǘŜŎǘŜŘέ ŘǳŜ ǘƻ ŎǊƛǘƛŎŀƭ infrastructure

Finding: Exposure to rolling blackouts increases unpaid balances by 4.3% of 
billed charges

Contribution: First, to our knowledge, to study existence of a negative 
feedback loop between outages and bill payment



How Load Shedding Works
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How Load Shedding Works
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Quasi-random Variation in Outages
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Quasi-random Variation in Outages
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42 hours/month 28 hours/month



Data

Outages and Bill Payment from 

January 2013-May 2015 

All outage events ςfeeder (11kV), 
time, duration, reason

Most events are Load Shedding

Accurately captures High Voltage and 
Medium Voltage outages
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DATE TIME DATE TME

NATIONAL (GRIDCO) LOAD SHEDDING

1 17/12/2015 18:09 AE02 (Dome Pillar 2) 11 18/12/2015 6:43

2 17/12/2015 18:09 AE11 (Taifa Burkina) 11 18/12/2015 6:43

3 17/12/2015 18:14 K06 11 18/12/2015 6:55

4 17/12/2015 18:14 K61 11 18/12/2015 6:55

5 17/12/2015 18:00 T01 (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

8 17/12/2015 18:10 L01 11 18/12/2015 6:55

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

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 H05 (H06) 11 18/12/2015 5:54

14 17/12/2015 18:22 H07 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

17 17/12/2015 18:44 University Farms 11 18/12/2015 18:10

18 17/12/2015 18:00 Q04 (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 18/12/2015 7:48 AU11 (Coffee Shop) 11 18/12/2015 12:25

22 18/12/2015 6:03 L06 (L12) 11 18/12/2015 6:13

23 18/12/2015 6:09 M01 (Old Legon 1) 11 18/12/2015 12:27

24 18/12/2015 6:01 T10 (Dodowa) 11 18/12/2015 18:45

25 18/12/2015 6:49 Japan Motors 11 18/12/2015 18:00

26 18/12/2015 6:49 School Junction 11 18/12/2015 18:00

27 18/12/2015 6:01 Q01 (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 Q06 (Teshie 3) 11 18/12/2015 21:46

30 18/12/2015 6:49 Q01 (Old Spintex) 11 18/12/2015 21:42

31 18/12/2015 6:34 AB05(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

OFF  
FEEDER/EQUIP

VOLTAGE 

(KV)

ON

SITUATIONAL REPORT

REGION: ACCRA EAST

PERIOD: 18/12/2015 TO 24/12/2015

WEEK: 51



Data

24 feeders serve critical pieces of 
infrastructure

4 of these feeders also serve 
residential customers

Our analysis focuses on districts with 
both priority and non-priority feeders

Makola(29,070 residential post-paid 
customers) Pictures

Roman Ridge (93,580 residential post-paid 
customers)

Together comprise 37% of residential 
customers in Accra East
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OsuCastle, formerly the Presidency



Priority Feeders Receive Less Load Shedding
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Data

Monthly residential customer 
payment data

Usage, amount owed, amount paid 

District managers matched meter 
to feeder
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Empirical Analysis

ὟὲὴὥὭὨὄὥὰὥὲὧὩ‌ ‎ ♫ὖὶέὸὩὧὸὩὨὈzόάίέὶ‐

Regression measures how a given household changes its payment 
behaviour during the Dumsorcrisis if it is on a protected feeder

Observation: Household-quarter (e.g. meter X in 2014Q4)

♫is impact on account balance of being on a protected feeder during 
Dumsor
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Higher Reliability Reduces Unpaid Balances
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Prior to Dumsor During Dumsor



Reliability Reduces Unpaid Balances
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Dependent Variable: Household 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 Dumsor, 0-3 mths -35.56

(33.61)

Protected X Dynamic Dumsor, 3-6 mths -24.84**

(11.45)

Protected X Dynamic Dumsor, 6-9 mths -15.43

(15.59)

Protected X Dynamic Dumsor, 9-12 mths -37.77***

(12.65)

Protected X Dynamic Dumsor, 12-15 
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?

Ability to pay: 

low reliability lower household income less ability to pay

Social norm:

low reliability reduced customer goodwill erode norm of 
bill payment
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Policy Conclusions

Guard Against Revenue Trap

Prepaid Meters

Access versus reliability trade-offs
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Thank You

James.Dzansi@theigc.org
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Neighbourhoods Near Border of 
Priority and Non-priority feeder
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