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The Structure of the Power Problem Tree
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17. “Insufficient access to power” Node 
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Lower 
productivity for 
businesses and 
firms 

Reliance on 
diesel and other 
energy sources

High production 
losses for 
businesses

High cost of 
energy intensive 
production

Insufficient 
access to 
power

Low 
reliability of 
power supply 

Governance and 
regulatory 
framework does not 
meet needs of all 
stakeholders

Insufficient power 
supply to meet 
demand

Transmission 
capacity is 
constrained

Distribution system 
is constrained & 
inefficient 

Low quality of 
social services

Limited Household 
Income generation

LEGEND: 
“Effects” are in purple 
“Starter problem” from CA in red 
Key nodes in orange 
Root causes in blue 

Power Sector Problem Tree
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“THE GOVERNANCE & REGULATORY 
FRAMEWORK DOES NOT MEET THE NEEDS OF 
ALL STAKEHOLDERS”

Ghana Power Sector Problem Tree Node:

Low 
reliability 
of power 
supply

Distribution system 
is constrained & 
inefficient

Insufficient power 
supply to meet 
demand

Transmission 
capacity is 
constrained

Governance and 
regulatory 
framework does 
not meet needs of 
all stakeholders

1a. 
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Governance and 
regulatory framework 
does not meet all 
sector and stakeholder 
needs

Insufficient regulatory 
capacity

Regulators are unable 
to independently and 
fully monitor utilities’ 
performance

Regulators have 
inadequate tools and 
support equipment to 
deliver their mandates 

Inadequate Human 
Capacity

Challenges with 
emerging 
renewable/gas/
WE market

Limited training 
facilities and 
programs

Utilities and consumers 
have low confidence in 
regulatory framework

Limited information 
and explanation of 
regulatory framework 
available to 
stakeholders

Consumers do not have 
confidence that their 
interests are well 
represented

Low public 
awareness of 
their rights and 
obligations with 
regulations

Weak mechanism 
to support 
consumers in the 
exercise of their 
rights

Low confidence of 
utilities in the 
composition and 
independence of 
regulatory bodies

Government 
influence

Process of setting  
regulated tariffs is not 
sufficiently transparent

PURC does not 
disclose full 
detail of tariffs 
calculation to 
enable 
independent 
verification

Non-existence of 
an appellate 
body??

Implementation of key 
reforms (especially the 
Wholesale Energy 
Market) has been slow 
and piecemeal 

See Next Slide

Low reliability of 
power supply

Governance and 
regulatory 
framework does not 
meet all 
stakeholders needs 



Implementation of 
key reforms has 
been slow and 
piecemeal 

Delays in 
implementation of 
WEM

Inadequate 
resources to carry 
out policy reform

Inadequate human 
capacity and tools 
of the key actor 
(GRIDCo) to execute 
this role

No consensus on the 
direction of reform

Policy reform not 
effectively 
championed

Difficulty of the 
champion (EC) to 
balance conflicting 
constraints, 
interest and 
priorities of the 
sector

Reluctance of 
market participants 
to sign PPAs

Issues  around 
removal of VRA 
Hydro from PPAs not 
resolved

Uncertainty about 
availability and 
allocation of gas

Available consumers 
of power do not 
provide suitable 
counter party for 
IPPs, so Gov’t 
guarantees sought

No consensus on the 
method of effecting  
some of the reforms 
(e.g. Restructuring 
of distribution 
sector)

Low reliability of 
power supply

Governance and 
regulatory 
framework does not 
meet all 
stakeholders needs 



“INSUFFICIENT POWER SUPPLY 
TO MEET ECONOMIC DEMAND”

Ghana Power Sector Problem Tree Node:

Low 
reliability 
of power 
supply

Distribution system 
is constrained & 
inefficient

Insufficient power 
supply to meet 
demand

Transmission 
capacity is 
constrained

Governance and 
regulatory 
framework does 
not meet needs of 
all stakeholders

1b. 
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Insufficient power 
supply to meet 
demand (target of 
5,000 MW)

Inefficient Use of 
Energy

No energy 
efficiency code for 
both commercial & 
residential building

Continued use of 
inefficient 
electrical 
appliances 
(refrigerators, air-
conditions), etc

Insufficient amount 
of power generated

See Next Slide See Next Slide

Inefficient use of 
installed capacity

Over drafting of 
Akosombo/Kpong 
Hydro plants

Insufficient Thermal 
Gx

Losses reduce 
amount of 
electricity available 
(GRIDCo-4%; ECG 
-24%; NEDCo -20%)

See TX and Dx Trees

Low reliability of 
power supply

Insufficient power 
supply to meet 
demand
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Insuffici
ent 
power 
supply 
to meet 
economi
c 
demand 
(5,000 
MW)

Insuffici
ent 
amount 
of 
power 
generat
ed

Insuffici
ent 
installed 
capacity 
(Incl 
reserve 
margins, 
VARS)

Slow 
pace of 
IPP 
develop
ment

Weak 
market 
arrangeme
nt 
(Regulator
y risk)

See slides 
on 
governanc
e and 
regulatory 
tree

Poor Credit-
worthiness 
of off-takers 

Utilities 
have 
unhealthy 
balance 
sheetsSee slides 
on 
distributio
n, gov / 
reg, 
transmissi
on and 
access 
trees

Poor security 
of gas for 
power 
generation

Limited 
and 
unreliab
le 
supply 
from 
Nigeria

No 
policy 
on the 
allocatio
n and 
pricing 
of 
indigeno
us gas

Non-
functional 
capacity 
market

Delay in 
the 
impleme
ntation 
of WEM

Limited 
capabilit
y for 
inter-
connecti
on for 
power 
export

Inability 
to 
synchron
ize 
Ghana’s 
grid 
with 
especiall
y 
Nigeria’s 
grid

Weak 
land 
tenure 
security

Undeter
mined 
pricing 
of 
ancillary 
services 
(includin
g 
reserve 
capacity
) 

Generati
on 
compani
es 
unable 
to raise 
capital 
for 
investm
ents 

Commercial 
credit interest 
is high and 
repayment 
periods are 
short

Poor 
Credit-
worthin
ess of 
off-
takers 

Utilities 
have 
unhealth
y 
balance 
sheets

See 
Slides 
on 
distribut
ion, 
gov / 
reg, 
transmis
sion and 
access 
trees

Tariffs have 
no 
investment 
component

Limited 
availabil
ity of 
fuel for 
power 
Gx

Limited fuel 
options for 
generation 
(only gas or 
light crude is 
used)Uncertai
nty with 
allocatio
n of Gas

Unexploi
ted 
Sources 
of 
power
Low 
levels of 
renewab
le 
energy 
use

Inefficie
nt use of 
energy

Inefficie
nt use of 
installed 
capacity

Losses 
reduce 
amount 
of 
electrici
ty 
availabl
e

See 
Slides 
on Tx & 
Dx

Low reliability of 
power supply

Insufficient power 
supply to meet 
demand
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“TRANSMISSION CAPACITY IS 
CONSTRAINED”

Ghana Power Sector Problem Tree Node:

Low 
reliability 
of power 
supply

Distribution system 
is constrained & 
inefficient

Insufficient power 
supply to meet 
demand

Transmission 
capacity is 
constrained

Governance and 
regulatory 
framework does 
not meet needs of 
all stakeholders

1c. 
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Transmission 
capacity is 
constrained

High Tx Losses 
4%

System overloads

Load growth rate 
outstrips capital 
investment

Frequent breaks in 
Tx (Outages)

No redundancy or 
backup in system to 
circumnavigate 
faults

Insufficient Tx 
capacity 
(mostly 161 KV)

Backlog of 
infrastructure 
investment to meet 
growth in demand

Old and obsolete 
equipment in Tx 
system

Backlog of 
Investment needed 
to meet growth in 
demand

Transmission system 
is unstable

Inadequate reactive 
power compensation 
(VARS)

Insufficient 
complete loops in 
the system 
(system design)

Challenges to 
implement 
transmission system 
plans

Insufficient capital 
for investment

Low reliability of 
power supply

Transmission 
capacity is 
constrained
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“DISTRIBUTION SYSTEM IS 
CONSTRAINED AND INEFFICIENT”

Ghana Power Sector Problem Tree Node:

Low 
reliability 
of power 
supply

Distribution system 
is constrained & 
inefficient

Insufficient power 
supply to meet 
demand

Transmission 
capacity is 
constrained

Governance and 
regulatory 
framework does 
not meet needs of 
all stakeholders

1d. 
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Distribution system 
is constrained & 
inefficient

High System Losses 
(25%)

High Dx tech losses 
(12-13%) 

See Slide on “High 
Dx Tech. Losses” 

high commercial 
losses 
(12-13%)

See Slide on “High 
Dx Commercial 
Losses”

Frequent outages

Dx system 
equipment is old & 
obsolete

See Slide on 
“Frequent 
outages”

Inadequate 
capacity of Dx 
network to 
accommodate 
growth in demand

Utilities do not 
have balance 
sheets that allow 
them to borrow

See Slide on “High 
Dx Commercial/
Technical Losses”

High proportion of 
life-line customers 
undermine 
financial 
performance 
(NEDCo)

Uncontrolled 
development in 
urban areas

High costs of credit 
and short term 
repayment periods

Low reliability of 
power supply

Distribution 
system is 
constrained & 
inefficient
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High System 
Losses 
(25%)

High Dx Tech 
Losses  
(12-13%)

Long distance 
between 
substations 

Overloaded Dx 
network 

Growth in 
demand for 
power exceeds 
capacity to invest 
in network 

Design voltages 
are low for the 
current load

Inefficient 
network 
components

Inadequate 
reactive power 
compensation 
(VARS)

High Dx 
Commercial 
Losses 
(12-13%)

See Next Slide

Low reliability of 
power supply

Distribution 
system is 
constrained & 
inefficient
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High system 
losses (25%)

High Dx tech 
losses  
(12-13%)

High 
commercial 
losses 
(12-13%)

Rampant theft 
of power

Poor energy 
accounting at 
feeder and 
local level

Slow response 
to customer 
requests

Poor service 
culture

Inadequate 
logistics

Low Probability 
of theft 
discovery

Sporadic 
inspection 
efforts by 
utilities

Weak capacity 
(in training and 
equipments) of 
Loss Control 
Units

Weak 
enforcement of 
service 
connection 
regulation by 
utilities

Poor utility 
management of 
billing and 
collections 
systems
Utilities not 
properly billing 
and collecting 
from customers

Obsolete billing 
system

Inefficient 
billing 
processes

Low reliability of 
power supply

Distribution 
system is 
constrained & 
inefficient
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High System Losses 
(25%)

High Dx tech losses 
(12-13%)

High commercial 
losses

Frequent outages

Dx system 
equipment is old & 
obsolete

Utilities do not have 
cash to invest and 
maintain network

Poor revenue 
collection by 
utilities (10% 
uncollected)

Weak debt 
collection 
mechanism

See Slide on “High 
Dx Commercial 
losses”

Inadequate system 
protection, controls 
and response times

Interruptions from 
Gx and Tx sources 

See Slide on Gx & 
Tx

Low reliability of 
power supply

Distribution 
system is 
constrained & 
inefficient
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“INSUFFICIENT ACCESS TO 
POWER”

Ghana Power Sector Problem Tree Node:

Insufficient 
access to 
power

Electrification in 
rural areas affects 
balance sheets of 
Dx companies 
negatively

Limited govt and 
private investment 
in rural 
electrification

High cost compared 
to benefits of rural 
electrification

High costs for off-
grid options

2. 
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Insufficient 
access to power  
(40% rural, 72% 
national)

Electrification in 
rural areas 
affects balance 
sheets of Dx 
companies 
negatively

High 
maintenance and 
operational costs 
for utilities

Low revenue for 
utilities due to 
low demand

Peri-urban and 
rural customers 
can’t afford 
usage costs

Limited economic 
and commercial 
opportunities in 
rural areas 
reduces demand, 
especially North
Limited 
(….) 
Time; access to 
credit, income?

Limited govt and 
private 
investment in 
rural 
electrification

Limited 
government 
budget

Inadequate rural 
electrification 
levy

High cost 
compared to 
benefits of rural 
electrification

Grid expansion 
expensive

Long distances to 
trunk lines 

Sparse population 
makes coverage / 
expansion costs 
uneconomical

High costs for 
off-grid options

High upfront 
investment costs 

Limited energy 
storage capacity 
(high costs of 
batteries)

Resource 
constraints
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