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In 2018, the Society for International Development
(SID) published Energy for Whom? Scenarios for
Eastern Africa. This short booklet offered three
imagined futures for energy in Eastern Africa up to the
year 2050.

Would the region be committed to the large-scale
technologies of the 20th century? Would new energy
systems exploit the region’s renewable solar, wind and
geothermal potential? Or would multiple distributed,
small-scale energy systems evolve to meet local
necessities? In any energy future, what would be the
impact on people’s lives?

Following their scenario work, SID decided to create
a Compendium of energy in Kenya. This is the work
presented here.

For decades, even centuries, countries around the world
have transformed themselves from agricultural to industrial
societies with the help of investments in fossil fuels,
hydropower and large-scale complex energy technologies.

However, as societies in Eastern Africa prepare to join their
ranks, global conditions have changed economically, socially
and especially environmentally.

Since the end of World War Il in the mid-1940s, the growth
of human societies and consumption has accelerated to
the point where we are now hitting critical planetary limits,
including the risk of catastrophic climate change.

These limits pose multiple dilemmas for leaders around the
world, with an unusually difficult challenge for East Africans
who can no longer pursue a path of ‘development as usual’,
especially in energy.

Inthis situation, what energy choices now exist to modernize
the economy and improve peoples’ lives? How willimportant
energy choices be made?

Kenya’s Compendium of Energy explores the details of
today’s energy challenges in one country, using statistical
graphs, diagrams and photographs as illustrations. The
Compendium is organized in six parts.

In putting together this collection of material, SID
have repeatedly found that energy is a topic central to
Kenya's future, but rarely understood by people.

It is the hope of the entire SID team and the authors
here that our efforts might increase the understanding
of a subject that, one way or another, will shape
everyone’s life and the future of Kenya’s economy and
society.



ONE

In the first section, Introduction to
the Compendium, there is a short
description of the purpose of the
Compendium, followed by basic
statistics describing Kenya's energy
supply and demand along with a short
comment on the nature of available
energy data.

TWO

Thesecondsection,EnergyinPeople’s
Lives, takes on the perspective of
households, looking first at energy
choices in rural and urban households
as well as popular energy knowledge in
a poor neighbourhood of Nairobi.

This section also considers the impact
of new energy developments in rural
areas and concludes with thoughts on
educating energy professionals.

THREE

From this grassroots perspective, the
third section jumps into Energy Policy
and the Dilemmas of Fossil Fuels.
The articles here include a review of
the assumptions that underlie current
policy preferences as well as unpacking
Kenya's Energy Act of 2019 and the
role of taxes in power generation.

Energy policy thinking, however, rarely
includes the dominant fuel used in
Kenya, biomass - the wood, charcoal
or agricultural wastes used in some
businesses and in many homes for
cooking.

FOUR
That is why the fourth section asks,
Biomass Energy: Renewable,

But Is It Sustainable? This section
considers the role of women in
energy policy decisions and looks at
how energy prices affect household
energy choices, encouraging the use
of biomass. It concludes by arguing,
contrary to many policy expectations,
that biomass energy is here to stay.

FIVE

Although biomass is the most common
household fuel, the fifth section
covers centralised grid electricity.
Grid electricity, also known as ‘power’,
dominates policy thinking and in
Kenya, much of this electricity already
comes renewable sources.

However, electricity from the grid is
very expensive, raising the question:
Grid Electricity: Renewable, But Is
It Affordable? This section identifies
what is behind the price Kenyans pay
for electricity, identifies additional
renewable technologies that might be
introduced, and identifies options for
financing green power.

SIX

The sixth and final collection of essays
is about the future: What Might a
Different Energy System Look Like?
This is where the impacts of carbon
prices, climate change, long distance
power lines and smaller distributed
energy systems are considered.
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CHAPTER ONE:
KENYA'S ENERGY IN
NUMBERS

TONY WATIMA



By way of backing up and illustrating the themes explored
in the Compendium’s articles, each section opens with
statistical graphs to illustrate Kenya’s energy situation
today. Most of the data comes from the Kenya National
Bureau of Statistics, compiled by author, Tony Watima.

e Introduction: Graphs of “Where does the energy
come from & how is it used? An overview of energy
supply and demand”

e Energy in People’s Lives: Graphs of “Energy use in
Kenya’s counties”

e Energy Policy and the Dilemmas of Fossil Fuels:
Graphs of “Fossil fuels: what is their role in Kenya'’s
energy system today?”

e Biomass Energy: Graphs of “Renewable, but is it
sustainable?”

o Grid Electricity: Graphs of “Renewable, but is it
affordable?”

o What Might a Different Energy System Look Like?:
Graphs of “Kenya’s Renewable Energy Compared to
Other African Countries.”

The statistics back up the overall story coming out of the
Compendium, that Kenya is facing an energy transition
on several fronts: the challenge of replacing biomass
with cleaner energy for domestic use in cities and rural
areas; the need to make electricity both affordable and
accessible; and the daunting task of creating an energy
system that reduces climate change risks for all.

To begin, the following introductory graphs show the
basic facts of Kenya’s energy supplies, demand and uses.
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KENYA'S ENERGY SUPPLY;
WHERE DOES THE ENERGY COME FROM?

KENYA ENERGY DEMAND;

WHAT TYPES OF ENERGY ARE BEING USED
IN KENYA?

The pie chart in Figure 1is a representation of the different
sources of primary energy in Kenya. Biomass leads with
52% of supply, mostly used in households, followed by
modern renewable energy, geothermal, hydropower, wind,
and solar, which generate electricity.

Petroleum products are third, providing 20% of Kenya’'s
energy, and are largely used in transport. Coal and coke
providing the remaining small portion. Most of Kenya’s
energy is produced in Kenya, with fossil fuels largely
imported.

The chart shows that Kenya still relies heavily on biomass,
largely because it is currently cheaper, but not sustainable
due to biomass depletion. The 2018 figures for biomass
use are even higher - with biomass providing over 70%
of Kenya’'s energy. A major challenge in Kenya is to help
households make the transition from biomass to clean
energy.

2%

BIOMASS
RENEWABLES

COAL & COKE

Figure 1: Primary energy supply. Source: KNBS Economic Survey
2020

PETROLEUM PRODUCTS

This pie chart looks at how Kenyans use energy. Over half
of the energy used in Kenya (55%) comes from biomass used
directly, usually as firewood for cooking. It is followed by
electricity, at more than 30% of all energy, which is largely
powered by modern renewable sources. Fossil fuels meet
15% of energy demand, much of it for transport.

Figure 2 below, with only 20% of energy use coming from
electricity, shows that Kenya is not an electrified economy
as often assumed.

The Figure 2 bar graph shows again that biomass is far and
away the most used fuel, followed by electricity and then
fossil fuels.

BIOMASS
ELECTRICITY
FOSSIL FUELS

Figure 2: Main types of energy Kenyans use. Source: KNBS
Economic Survey 2020



ENERGY SOURCE

Charcoal - manufacturing

Elec: Street lights & other
Firewood - manufacturing
Petroleum - Kerosene & LPG
Elec: Rural electrifi'n

Biomass wastes & scraps

Coal & coke

Charcoal - household

Elec: Transmission losses
Petroleum - transport
Petroleum - oils & spirits

Elec: Domestic & small com'cial
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Firewood - household
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% OF ENERGY USE
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Figure 3: This graph shows how different types of energy were used in Kenya, & the huge role of firewood,in 2019. Source: KNBS

Economic Survey 2020

Figure 3 shows that, looking across these categories,
households burning firewood are the biggest energy users
of all, consuming almost half of all energy used in Kenya.
Large and medium commercial customers are the next
largest energy users but consumed little more than 10% of
the total.

They are followed by electricity use from domestic and
small commercial customers, which are at a level similar to
petroleum used for transport and various kinds of oil and
spirits.  Charcoal use by household follows next, which
shows how little charcoal is used compared to firewood.

The most surprising energy ‘use’ is electricity transmission
losses. These are quite high, bearing in mind that the cost
of transmission losses is carried by customers, even though
they are not responsible for the transmission infrastructure.

45
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INTRODUCTION TO KENYA'S ENERGY COMPENDIUM

Electricity, Gas, Steam and Air conditioning =4

SECTOR

Accomodation & Food Services =
Public Adminstration & Defense = ‘
Agriculture -‘

Mining -‘

Construction -‘

Flows to the Environment

Other Commercial Sectors = |

Manufacturing = -
R |
-

Transport & Storage =

Household =

TERAJOULES [SUM]

T T T T
0 20,000 40,000 60,000 80,000

T T T 1
100,000 120,000 140,000 160,000

Figure 4: Energy use by economic sector, 2019. Households accounted for 70% of Kenya’s energy use. Source: KNBS Economic

Survey, 2020.

Figure 4 shows physical energy use by economic sectors
in 2019. In this graph, household use is twice as large as
all other energy uses combined (70% of total), followed by
electricity, gas, steam and air, then transport and storage
sectors.

Manufacturing also consumes considerable energy, while
mining consumption is low because it is still a nascent
industry in Kenya. Agriculture is also low because much of
it is practiced traditionally in rural areas with little of the
mechanization that would lead to the consumption of more
energy.

Figure 4 illustrates that Kenya's economy is not very
diversified, as the bulk of Kenya's energy use still comes
from households. These are mostly in rural areas where
the majority of Kenyans still live and rely on firewood for
cooking.



BOX1

WHERE IS THE ENERGY DATA?

TONY WATIMA

It has not always been easy to track down reliable and consistent data from Kenyan sources about energy use and
supplies in Kenya. These few observations below reflect the experience of describing Kenya’s energy system in
numbers.

In the last ten years, going back to the 2010 census, the Kenya National Bureau of Statistics has greatly improved
its capture of energy data at national and county levels, allowing for better policy making and analysis. A decade
ago, the devolved system of government that brought in the counties was not in existence; now county data is
being collected.

Itisworth noting the heavy bias towards collecting electricity data at the expense of other energy sources, probably
because it is easier to aggregate information from power producers and Kenya Power. However, despite the latest
data showing a big transition by households towards more use of solar energy, there is notably little or no reliable
data painting the picture of off-grid solar access across the country.

Another observation is that there is no explanation for why the data show biomass use shrinking by more than
half between the years 2018 and 2019. Why did biomass use drop from 192,915.1 Terajoules in 2018 to 73,090.7
Terajoules in 2019? Neither the KNBS Economic Survey of 2019 nor the 2020 Survey addresses this occurrence.
In fact, KNBS has only put up the highlights of the Economic Survey 2019 on its website. The whole report has not
been uploaded. Some essays in this collection rely on 2018 data for biomass, others use 2019 data.

There is still considerable weakness around energy data for the counties. The Kenya Energy Act requires all
counties to develop a three-year County Energy Plan, however, very few counties have these energy plans. Among
those that have such plans, their plans are not accessible online.

The KNBS also releases Statistical Abstracts for individual counties which contain more detailed data including
how many primary schools are connected to the grid, primary schools on solar, secondary schools connected to the
grid and health facilities connected to the grid.

Unfortunately, the release of these county Statistical Abstracts has been slow. In 2020, the only county Statistical
Abstract published by KNBS was for Laikipia County in 2020, whilst for the other counties the available Statistical
Abstracts are for 2017. This lack of recent data may be the reason why counties have not been able to come up with
County Energy plans.

Lastly, there are discrepancies on renewable energy data provided by KNBS and International Renewable Energy
Agency. The differences do not change the broad outlines of Kenya’s energy mix, but this is a discrepancy that

merits an explanation.
¥ .
(1%
. v g ]
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The SID 2018 scenario booklet, Energy for Whom, has
an important focus on issues of energy access and energy
poverty. The Compendium shares that preoccupation
which is why the Compendium looks here at the role of
energy in people’s lives.

Tony Watima's statistical graphs on energy use for lighting
and cooking in Kenya's counties (Figure 5, next page) shows
the enormous disparities between different geographic
areas of the county.

David Maina’s article then explores what shapes energy
choices in rural and urban households.

Passy Amayo’s article reports on an SID workshop in the
Nairobi neighbourhood of Kibra (Kibera), which sought
to increase popular knowledge of energy issues in a poor
section of town.

Samuel Oltetia has a different preoccupation: he describes
what happens to people’s lives and livelihoods when a new
renewable energy projectis built in their area of the country.

Finally, Sarah Odera and Professor Izael da Silva propose
a different style of education for energy professionals that
goes beyond engineering to consider the many social factors
that are also important.
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COOKING IN KENYA'S COUNTIES, 2019

TONY WATIMA



The following graphs use numbers from KNBS and show
the different types of energy being used across Kenya'’s
counties. for lighting and cooking. They are excellent
illustrations of the variety of energy systems currently in
use in the country.
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Figure 5: Paraffin used for lighting, by counties in Kenya, 2019

Figure 5 above shows that counties in the western part
of Kenya are largely the main consumers of paraffin use
for lighting. Paraffin (kerosene) for lighting is used in three
categories: the paraffin tin lamp is the type most used,
followed by the paraffin lantern then the paraffin pressure
lamp.

Eleven counties in the top 25 counties that use paraffin for

lighting are from the western part of Kenya. Counties that
come from the northern part of Kenya, which is arid, are
the least likely to use paraffin for lighting, together with
Nairobi County.

In northern Kenya, the lack of paraffin use may be due to
poor distribution, while in Nairobi county, electricity has
largely replaced paraffin for lighting, as shown in Figure 6.

Wajir
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lighting across counties. It shows that counties with high
urbanization are the leading users of electricity for lighting,
with counties with the least urbanization lagging behind.
Thiscanbe agood indicator to gauge the rate of urbanization

across counties.

The graph looks at households’ use of electricity for

Figure é: Use of electricity for lighting, 2019
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Figure 7: Firewood is still used for lighting in about a third of counties, 2019; elsewhere firewood for lighting is rare.

Figure 8 looks at households’ use of solar as a source for

lighting across counties. There is a proportionate use of solar

across the counties, meaning solar penetration is spreading.
The three urban counties-Nairobi, Kiambu and Mombasa -

have the least solar use, largely due to good access to grid
LI [

electricity.
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kerosene, for cooking across counties. Counties with high
urbanization lead in the use of paraffin for cooking. These
are largely the urban poor households who use paraffin for
cooking because it is the cheapest source available for them.

3'!---............________________________

3

2

1
¢,

SATOH3ISNOH 40 39VIN3DY3d

ninquies eJapueln
eJapueln ES v ¥ Jlepn
S E2 C S o
Jifep ©=90¢535 I|- essuen
© B o
osulieg O o g B euesuny
2.0 > o
Jomvjele|n 0AS3(3 % 22 m 3 B 10%0d 3sam
euean| — w 8 S = Bl 1oAY euep
10%0d 153M g0 ¢ B 1omsie.ein 0433)3
ess|ien g w9 n S B[ oSuleg
jawog 220520 B ninques
JOAIY eue] 5 5 .Wo = .W B} 1gessen
j0JeN b 83€ 8 = - pueN
IpueN S as % @ 2 I} jswog
ojors| L O35 0% m I efeis o
ugestep S8 0owg D BB eisng =
Rag N I = o
101N Qw230 = I Aeqewon Y
enJepueAN o 23S o8 = B iy &
AeqewoH S <39 V55 = B oSN =
oL P ®TOTw3y B esuin S
eisng 2 < S5 270 S » I - ewoSung <
’ S oOw 2 ¢ Oc T
UUNeYeseyl S S _ 200G - eSoweey @
nwe O O o sow - youe
1 e oY 2385 B sjoueN O
eJlWeAN Iy W< © = B eaiweAN &
: o Q== o002 i N
ehels S S, S5 E | TET N S
1S oao @@ L2ow 2 B sem =
1S I CLOE>% .6 [EM 5
AWETIN] VW B |- elozN sued| a
eidpjie] S B nweq 8
eSIYIA = B - oyorsy )
y! s !
eSawese = B yN exedey L g
ewosung 2 Uy n
| = H | ensepuein O
. ﬁ w_
eI0ZN Ssued| = B - niop =
119AN W B - ojois| I
nqu3 e [ N TON 3
N
1usanxelN o - eyone) eye] S
- eSueaniy wu:o H | eSueaniy M
- olemy| L E - nqu3 =3
- nInNyeN - nwinsty| i
- eSeAulny - eidpjie
- Nysio uisen - 109AN
- e1oAR] BYe| I - eSeAulany
U I nysio uisen
- nwinsty T soyeyoe|n
- nquiery I nunjeN
- soyeydeN BT | opelfey)
- opeife] B - eSEqUIOIN
- BSEqUIOIN B - nquiery|
- 1qoJie [ - lqoJie
Q : Z T T T T T T T T T T T T D ) Z

r
o
N

o
0
S

dT0OH3ISNOH 40 39VINIDY3d

SAAITSITdOId NI ADHINT



y O
O oo
s 2
e
3=
O ab
n £
0 XX
X
Q0
ar
o0 2
=
X O
Q O
S =z

)
| G .
o =
=g

)
B o

[%2]
Q>
2 o
O C
]
= o
o« £

§e]
Oa
o

[%2]

3
“n
T ®
o ©
c C
U ©
v C
S5
hS
Lo
T c
wn @©
3T
o ®

ey
o
oz

S5 D
o0 O
O

el
©
[ -
>
“©
j -
S
=
)
O
[ -
)
IS
)
[
@
<
R
=
=
=
c
©
Z
©
c
©
-
3]
e
O
e8]
)
=
4+
=
[a'4
c
s}
[ -
O
Z
)
<
=)
e
O
j
=
(%0}
L
S
c
S
O
O

%)
[¢5)]
c
o
(]
e
=
]
s
©
C
Re)
s}
]
N
c
@
0
[ -
o}
e
.60
e
e
=t
2
n
L
s}
C
=}
(@]
@)
ES;
o
o
=
(]
[
=
[
(@)
[¢5]
%)
=}
>
>
©
(0]
e
(D]
>
@©
e
@]
L
@©

45
(%2}
©

o
(5]

e

15

he)
o
o
2
()
[

$=
(5]

e

=}
(%21
()
n
>

—
@©

<
=}

[

|

[
E
EE—
[
B
B
B
I
B
B
B
B
B
EEE———
B
|
B
I
I
B
I
B
I
I
I
I
I
[
I
B
|
I
B
[ .
I
I
I
I
I
[
|
I 00
FT T T 1T r 71T T

90

80

70

60

50

o
<

o
(]

o
N

10

- 1qoJieN
YN edjedey
- eseqUIO|n|
- NWINSIY|

- nquieny|

- opeifex

- nanyeN

- nysio uisen
- soMeyde|n
- e1oAe| ejle]
- eldpyle
A

- o|oIS|

- nwe

- J9AIY eue]
- 119AN

- eSeAulary|
- S|emy|

- eIOZN Sue.|
- enJepueAN
- nqwi3

- 1103IN

- >oJeN

- esslien)

- eAels

- nunquies

- eisng

- AeqewoH
- NISIN

- eSueanin

- lusanje|n|

- 1S

- ewo3ung
EelUBIBEN]

- euean|

- e3aweyey|
- 1IN

- o3uluegq

- BSIYIA

- eJIWBAN

- IPUEN

- }gesJeiN

- BJopUB|A|

- 10504 159M
- jowog
- Jifep

0

SATOH3ISNOH 40 39VIN3ID¥3d

- JoMmdjede|n 0A93|3

ENERGY IN PEOPLE’S LIVES

rural, with some rural counties (Like Tana River, Lamu and

across counties. Charcoal is used in all counties, urban and
Isiolo) having the highest charcoal usage.

Figure 12 looks at households’ use of charcoal for cooking

Figure 11: Role of firewood in household cooking, by county, 2019.
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Figure 12: Role of charcoal in cooking, by county, 2019,
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CHAPTER THREE:
ENERGY CHOICES
FOR HOUSEHOLDS IN
RURAL AND‘URBAN
KENYA



EXECUTIVE SUMMARY

INTRODUCTION

_=i<enya has achieved a lot in its journey toward increasing
electricity access to its population. A survey carried
out by the World Bank found out that about 75% of the
population of Kenya 'are close enough to connect to
the electricity grid or to an off-grid system, as of early
February 2020. This degree of access puts Kenya well on
its way to achieving universal electricity access ahead of
the Sustainable Energy for All (SEforALL) goal of universal
access by 2030.

More ambitiously, the Kenya National Electrification
Strategy (KNES) provides a road map to achieve this
target by 2022 by including the role of mini-grids and off-
grid solutions. Access, however, is not enough. The next
challenge is to make electricity affordable and of good
quality.

The government has also ramped up its support to the
clean cooking sector to help it scale up, providing various
incentives to the clean cooking sector. This paper answers
a simple question: why do most households still use dirty
and polluting stoves and fuels for their cooking, and how
can they be assisted to easily transition to cleaner fuels?

Millions of people in Kenya have no access to modern
energy services. Without electricity or other modern
energy, poor households struggle. Without light, children
struggle to do their homework. Without clean energy,
women cook with dirty fuels such as charcoal and firewood
that affect their health and that of their children. Without
reliable energy, households cannot create new economic
activities that might improve the quality of their lives.
This is why Kenya has set the goal of achieving Sustainable
Development Goal 7 (SDG?7), universal energy access, by
2030.

The technical solutions to the energy access challenge
exist in the form of solar home systems, grid electricity,
solar lanterns for electricity, and improved biomass
stoves, biogas, ethanol, LPG and electricity for cooking. So
where is the problem?

It is worth noting that clean cooking receives 1% of
required funding globally from both private and public
funding while off-grid electricity access receives 1.3% of
required funding. By comparison, the investment going
into large-scale renewable power projects is much greater
and enjoys more consistent government support. Does
this affect the choices facing Kenyan households? Of
course it does.

19
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Access to grid electricity

Kenya launched the Kenya National Electrification Strategy
(KNES) in December 2018. This strategy provides a
roadmap towards achieving universal electricity access by
2022 and has achieved impressive results.

According to the World Bank’s Multi-Tier Framework
(MTF)" energy access diagnostics report for Kenya, 75%
of households had electricity access in 2018, meaning
they were close enough to connect to a source of electrical
power.

Some 53.5% had access through the national grid, while
21.5% use off-grid solutions. A project is well underway
to provide electricity access to 14 underserved counties
through grid, mini-grid and off-grid options. This is far
ahead of the Sustainable Energy for All goal of universal
access by 2030.

This strategy appreciates that access will be achieved
through a myriad of means, including the national grid, mini-
grids, and off-grid options.

Separately, the Kenya Integrated Household Survey by
the KNBS (2015/2016), noted an impressive increase in

*

households using solar energy. Only 1.6% were using solar
power in 2005, but that rose to 14.1% by the time of the
survey.

The report also indicated a significant decline in the number
of households using paraffin for lighting, dropping from
76.4% to slightly more than a third over the same period.
This shows a significant increase in households using cleaner
fuels for lighting.

However, quality and reliability of the electricity supply
remain major constraints, with more than half the grid-
connected households experiencing more than three
outages a week. To cope with this challenge, households
use paraffin and wood for back-up lighting (23.7% and 4.3%
of households respectively) as well as off-grid solar (KNBS
2019).

Overall, according to 2018 data from Kenya Power, main
grid electricity only supplied 50% of lighting in Kenyan
households, with wide variation between urban and rural
homes. While 88 % of urban dwellers used mains electricity
for lighting, only 26% of rural households did so.

The MTF (Multi-Tier Framework) for cooking is a multidimensional, tiered approach to measuring household access to cooking

solutions across six technical and contextual attributes - convenience, affordability, safety, fuel availability, exposure, and efficiency - ranging
from Tier O (no access) to Tier 5 (full access). A household is considered to have access to modern energy cooking services (MECS) when their
cooking practices meet the MTF Tier 4 or above. A household whose cooking practices meet MTF Tier 2 or 3 is considered as being in transition

with access to improved cooking services.



Type of lighting fuel (%)
. <
Conventional ® 2 3
< 0
households S| 8 5| o S 8
S| g € S S = | 3
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° | & £ | & S S o s| sl 53
s [ Sg| S| 8| =2 | 8| 8 S | 2| £ 28
- S r— Qa Q
G|&S| 22| &| & | =| & S | S| a|o’
Kenya | 12,043,016 | 504 | 03 6.6 | 96 0.2 2.8 19.3 5.2 1.3 | 04 | 01
Rural 7379282 | 26.3 0.4 9.4 13.9 0.2 4.3 299 8.1 1.0 | 0.6 0.1
Urban 4,663,734 | 884 0.2 2.2 2.8 0.1 0.3 24 0.7 1.8 | 0.1 0.0

Table 1: Percentage Distribution of Conventional Households by main type of lighting. Source KNBS 2019

Sustainable electricity

Importantly, by increasing the use of
grid electricity, energy use becomes
more sustainable. In 2018, 87.23% of
the national grid’s power was generated
from renewable sources such as hydro,
geothermal, wind and solar, as indicated in
the chart below.”

ok

Kenya Power Annual Report, 2019

43.79% GEO-THERMAL
32.55% HYDRO
11.29% THERMAL
10.37% WIND

1.48% CO-GENERATION

Figure 13: Renewable contributions to grid electricity in Kenya 2018/19
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Access to off-grid electricity

Where grid electricity is unavailable, households use off-
grid solar devices and rechargeable batteries to bridge the
gap. The main constraints they face are the capacity of the
systems and the availability of solar power.

The importance of off-grid energy cannot be over-stated.
Kenya has always been a global leader in the adoption of of f-
grid technologies. According to Lighting Africa’, nearly 10
million Kenyans are currently relying on off-grid solutions
for lighting. This has been made possible by innovative and
vibrant private sector players that offer these products and
services.

The roll out of innovative payment models like pay-as-you-
go and efficient supply channels for cash sales have driven

*

the success. These solutions are mostly used in rural areas
and mostly serve poor households.

Government could encourage more off-grid solutions
but the recent reintroduction of VAT on solar products
increases their cost and will greatly reduce the growth,
investment and adoption of the off-grid solutions.

Consumers of off-grid solutions also face challenges around
the high cost of initial investment and maintenance, as well
asthe limited capacity of power provided and the low quality
of light. Once again, households are forced to use paraffin
as backup lighting, further increasing the cost of household
energy for lighting.

Lighting Africa is part of the World Bank Group’s contribution to Sustainable Energy for All (SEforALL). It is implemented in

partnership with the Energy Sector Management Assistance Program (ESMAP). https://www.lightingafrica.org/about



Access to clean cooking globally and in Africa

When Kenya's access to clean energy is compared to others
in the world, the record is poor. Worldwide, four billion
people still lack access to clean, efficient, convenient, safe,
reliable, and affordable cooking energy, according to a
recent report (World Bank 2020).

The report, produced by the World Bank's Energy
Sector Management Assistance Program (ESMAP), in
collaboration with Loughborough University and the Clean
Cooking Alliance, shows that 1.25 billion people globally are
considered in transition with access to improved cooking
services.

It also suggests that approximately 2.8 billion people globally
still cook with traditional polluting fuels and technologies
which have severe impacts on health, gender inequality,
economic, environmental, and climate outcomes.

As shown in Figure 14, Kenyan households have better
access to modern energy for cooking than Sub-Saharan
Africa as awhole, but are behind other parts of the world.

30%

KENYA

Figure 14: Kenyans access to clean cooking, compared globally.
Source: World Bank 2020. The State of Access to Modern
Energy Cooking Services (ESMAP, WB, MECS**)

kK

MECS stands for Modern Energy Cooking Services
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Status of clean cooking in Kenya

Percentage distribution of conventional households by main
type of cooking fuel
Conventional = —

households & < 9 3 S

o= = %) o O
=) S— = S = L -
S S g g o S =
o S S 5 i G &
Kenya | 12,043,016 0.9 7.8 239 0.5 55.1 11.6 0.2
Rural 7,379,282 0.4 1.6 5.6 0.3 84.1 77 0.2
Urban 4,663,734 17 17.7 529 0.7 9.2 17.7 0.0

Table 2: Percentage distribution of conventional hosueholds by main type of cooking fuel. Source: KNBS* 2019 KPHC

Cooking fuels

A recent study carried out by the Ministry of Energy and
the Clean Cooking Association of Kenya found out that 59%
of households in Kenya still use the Three Stone Open Fire
(TSOF) traditional method of cooking using firewood. The
report found out that 64.7% of households in Kenya still use
wood as their primary cooking fuel, followed by LPG at 19%
and charcoal at 10%.

Following various policy interventions to reduce the cost of
LPG, the number of households using LPG has increased
about six times from 0.6 million to 3.7 million.

This data is corroborated by the 2019 Kenya Housing and
Population Census report. This found that firewood is still
the most commonly used cooking fuel, as reported by 55.1
% of households, followed by Liquefied Petroleum Gas
(LPG) at 23.9% (See Table 2 above).

* Kenya National Bureau of Statistics, KNBS

The 2019 Kenya Household Cooking Sector Study puts the
number of households using firewood at 53 % while those
using LPGis at 30 %, with 19% reporting using LPG as their
primary fuel for cooking and charcoal at 10.3%.

The study also found out that 14% of households still use
kerosene for cooking, used by 27.7% and 3.2 % of urban and
rural populations, respectively. Only 3% of households own
an electric cooking appliance such as an integrated LPG and
electric cooker, electric coil or microwave.

According to the 2019 census report by the KNBS, biogas
for cooking is used by 0.5 % of the population. The cooking
sector study by the Ministry of Energy noted that only
17,9200 biogas systems had been installed in Kenya by 2018.



Cooking stoves

The question then becomes, why are Kenya households
choosing to use dirty cooking fuels and stoves, as shown in
Figure 157

Figure 15 shows that more than two-thirds of Kenyan
households still rely on traditional biomass stoves for their
cooking needs. Of these, 59.8% use the three stone open
fire (TSOF) stove, and the rest use traditional charcoal
stoves.

Photo by affini4 f

K10 )7

59%

Overall, 30% of households use clean cooking solutions,
many inurban areaswhere 41.6% use LPG or electric stoves
for cooking. Kerosene is still used for cooking by 27.7% of
urban households in Kenya, with improved charcoal and
wood stoves used by 11% of all households. Traditional
biomass stoves are more common in rural areas with clean
fuel stove users mainly in urban areas.

TRADITIONAL COOKING SOLUTIONS
TSOF (Three Stone Open Fire), Metallic Charcoal Stoves
and Kerosene Wick Stoves

CLEAN COOKING SOLUTIONS
LPG, Biogas, Biofuels and Electricity

IMPROVED (BIOMASS) COOKING SOLUTIONS

Improved Charcoal & Wood stoves

Figure 15: Percent of households using different cooking solutions. Source: 2019 Kenya Household Cooking Sector Study™
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A national study carried out by the Ministry of Energy and the Clean Cooking Association of Kenya.
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Household energy costs

The choice of cooking or lighting fuels and technologies among Kenyan households is a composite of various factors. One of
the most important factors is the high cost of technologies and fuels.

Cost of electricity

While the aggressive grid expansion to cover off-grid areas
through the rural electrification programme rolled out
by the government has seen electricity access increase
significantly over the years, consumption or productive
use of this energy has been hampered by rising costs of
electricity.

The unit charge, or what is commonly called the energy
charge, increased by 23.9% from 12.75 to 15.8 KSh/
kWh in the last tariff review in 2018. This does not factor
in the connection fees that vary depending on how far a
household is from the main grid. It can range from KES
35,000 where a new transformer is not needed, to more
than KES 1,000,000 where one is needed, as shown in
Table 3. In addition, according to the 2018 tariffs gazetted
by the Energy and Petroleum Regulatory Authority (EPRA),
households with consumption between O and 10 units
(kwh) fall under a lifeline tariff band paying KES 2.50 per
unit and are exempt from paying fixed charges of KES 150.
It is estimated by the authority that 3.5 million customers
are eligible for this more affordable price.

The energy costs of isolated mini grids is 70-83 KES/kWh
accordingtoastudy carried out by the World Bank. This cost
is higher than the grid and does not encourage productive
use of energy and further limits its adoption.

*

29 December 2020

¥

A 2019 study carried out by GOGLA and HYSTRA analysed
the cost of off-grid solar systems and found out that quality
solar lanterns range in cost from KES 700-1,350, and that of
quality solar home systems based on a pay-as-you-go model
at KES 56,000-95,000. This is far too expensive for most
Kenyans. For those earning a salary in 2020, the average
wage was about 34,000 KES/month’, but many earn much
less than that.

According to Dalberg-GLPGP (2013), lower-income
households have an income of less than KES 10,000/
month; middle-income households, between KES 10,000
and 40,000; upper-income households, more than KES
40,000/month. The high costs of quality solar have
also created a market for non-quality solar systems.
Where these dominate the market they affect consumer
confidence, leading to lower adoption and stunted growth
for the sector.

From the above cost analysis, and considering the income
levels of most households™, it can be concluded that the cost
of electricity sources for Kenyan households is very high.
This definitely affects the accessibility of the service to most
households, and slows progress towards the government’s
goal of universal access by 2022.

See Salary Explorer for Kenyan wages in 2020: https://www.salaryexplorer.com/salary-survey.php?loc=111&loctype=1 . Accessed

According to Dalberg-GLPGP (2013), lower-income households have an income of less than KSh 10,000/month; middle-income

households, between KSh 10,000 and 40,000; upper-income households, more than KSh 40,000/month. US$1=KSh 100.



Evolution of Tariffs, Isolated and Connected Mini grids (2015)

Cost/kWh, in KES
KES/kWh 70-83

Source of electricity
Isolated mini grids

Connected mini grids KES/kWh 21

National grid KES/KWh 15.8

Notes

cost reflective

same as national tariff

Plus connection fees, price dependent on distance from grid
KES 35,000 to 1,000,000

Table 3: Evolution of Tariffs, Isolated and Connected Mini grids, 2015; Source: World Bank, ESMAP. 2017 Mini grids in Kenya: A case

study of a market at a turning point.

Cost of clean cooking stoves and fuels

As indicated above, the adoption of clean cooking
technologies in Kenya is low at around 35%, including those
using improved cook stoves. The cost of these products has
been cited as one of the major barriers to adoption and is
clearly illustrated in below.The cleanest cooking fuels and
stoves currently are LPG and bio-ethanol. However, as
shown in Table 4, the cost of these is higher than the dirty
stoves and fuels. Most households are unable to afford the
upfront cost of cleaner cooking technologies. This is made
worse by the poor availability of these technologies.

For example, LPG users face the expense of transportation
to have their cylinders refilled. Ethanol technologies are still
not easily available to most consumers. Most bio-ethanol is
imported and not always available in the market as there is
currently no bulk storage facilities in the country.

Higher tier improved biomass stove manufacturers lack an

effective distribution network that would ensure availability
of these stoves to a lot more consumers.

The main reason for this is lack of investment in distribution
businesses, as the sector is heavily underfunded and most
financiers shy away from the sector. Lower-tier biomass
stove production is dominated by small and medium-
sized enterprises that face similar challenges in finding the
investment needed to expand their businesses.

Firewood is largely free for most rural households, and
charcoal has anelaborate distribution network and channels
that make it readily available for most households. Charcoal
isalso available in smaller quantities that are more affordable
than buying charcoal in bulk, as is the case for kerosene.

However, when compared to LPG, charcoal is still cheaper,
as shown in the article above on energy costs in this
Compendium.

27

SAAITSITdOId NI ADYINS



Stove/fuel

Biogas system solutions

LPG multiple burner

Electric pressure cooker

LPG cylinder and gas
Improved biomass cook stoves
Ethanol gel stove

Kenya ceramic jiko

Kerosene wick stove

LPG

Kerosene
Charcoal per kg
Bio-ethanol fuel
Briquettes per kg
Ethanol stove

Firewood

Cost of Stoves and Fuels’
Cost in KES
Cost of Stoves
35,000 - 90,000
12,000
8,500
1,800 (3kg), 3,500 (6kg), 8,500 (13kgs)
3,500-5,000
2,300
700-2,500
400
Cost of Fuels
500 (3kg) 900 (6kg), 2000 (13kg)
79-94
80
70/litre
50
45

Free if collected

Explanation

Cost depending on size and type

Bought prefilled with LPG
Higher tier biomass stoves
One burner

Lower tier biomass stoves

November/December prices

Two burner

Table 4: CCAK analysis of stoves and fuel costs in 2020

* Clean cooking solutions include electricity, LPG, biogas and biofuels. Improved biomass cooking solutions include improved charcoal

and wood stoves and the traditional dirty solutions include the Three Stone Open Fire (TSOF), metallic charcoal stoves and kerosene stoves.
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CONCLUSION

Kenya has made great strides towards universal access to
electricity through various programmes such as the rural
electrification programme, the Kenya Off-grid Solar Access
Project (KOSAP) in 14 underserved counties.

However, there is still a lot more than needs to be done to
achieve 100% electrification. There is a need to improve
on the affordability, reliability and quality of power to
households that are grid-connected. Service interruptions,
power outages, high cost and voltage fluctuations are all key
concerns that households face with grid power. Given these
problems, households are forced to use dirty fuels such as
paraffin or candles as backup lighting. Some people do not
have any backup and stay in the dark until service resumes.

There is also a need to increase support for off-grid power
systems suitable for remote rural areas. Support for the
innovative businesses that are trying to meet this need
would be valuable and could include training of staff in
construction and maintenance, low cost loans, etc. In
the absence of such support, energy users are forced to
continue to rely ondirty energy.

Sustained efforts to transform the cooking sector from one
that is highly dependent on traditional cooking solutions to
one where most households have access to clean solutions
has yielded mixed results. While the use of firewood and
charcoal remains prevalent, the uptake of LPG has gone

up mainly because of policy interventions, though more is
needed to drive down the cost. Recent innovations being
piloted such as the pay-as-you-go model for LPG could go a
long way in increasing uptake.

Various studies have shown that access to cleaner
technologies does not mean displacement of traditional
forms of cooking, as households that use cleaner solutions
often supplement their cooking with traditional sources.
Therefore, emphasis should be placed not only on access but
also in promoting use; incentives should be multi-pronged
in nature. Although cost is the most important determinant
of access and use, other critical factors such as ease of
use, availability of fuels, distances to fuel sources, last mile
distribution options, availability of long-term payment plans,
nature and structure of cooking area, types of food, and
number of households members all contribute to the hyper
complex matrix of choice.

Overall, there is a need to look at the cooking sector
market from the perspective of the users and what they
require: lower prices, more reliability and easier access.
A transformative programme with their needs in mind
would help to build an energy sector that is cleaner, more
sustainable and more profitable for investors.
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POLICY RECOMMENDATIONS TO IMPROVE ENERGY ACCESS

Recommendations for electricity access

Increase electricity access to those without electricity
through:

*

Extending low voltage lines of households near the grid

*

Offering payment plans to households not able to pay
the connection fees

Promotion of off-grid solutions to households far from
the grid.

Improve reliability of electricity for grid-connected
households by building capacity and skills in building and
maintaining grid and off-grid electricity systems. There
is need for a comprehensive capacity and skills building
programme for electricians and technicians to improve
the quality of internal wiring and maintenance of grid
infrastructure. Properly trained solar technicians and
installers are critical in expanding and maintaining mini-
grids and off-grid solutions.

Improveaccessforoff-grid households. Mosthouseholds
using off-grid solutions face capacity and availability
challenges in the systems. Addressing these challenges
would improve the experience of off-grid consumers
as they will be able to power more appliances and even
upgrade their systems to larger ones. Availability of
affordable, quality solar systems and appliances, coupled
with innovative financing solutions, would help address
these challenges.

Create awareness of alternative energy solutions. Many
households are not aware of the benefits of electricity
access and quality of off-grid solar products. Some
households are not even aware of grid connection
processes and the availability of new technologies. A
sustained awareness campaign should be implemented
to address these gaps.

Monitor progress. The government should continuously
monitor the progress and impacts of electricity access
and measures already introduced such as reduced
connection fees and a last mile connectivity programme.

Policy recommendations for access to
clean cooking

Help people make the transition from kerosene and
traditional stoves to cleaner solutions such as LPG and
bio-ethanol by providing innovative financing options
and increasing public awareness about clean fuel stoves.

Expand electricity access through mini-grids and other
means in order to increase the uptake of electric cooking
and the use of clean fuel stoves.

Support businesses offering clean cooking solutions by
providing access to finance for investment and business
improvement, especially on distribution channels that
allow their products to reach more people.

Providing incentives to attract more investments in
clean cooking businesses is key to achieving the goal of
universal access.

Photo by Sopotnick‘i fr:om shutterstock.com
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EXECUTIVE SUMMARY

KEY MESSAGES OF THE KIBRA ENERGY FORUM

In July 2019, the SID Energy Project
Team, in collaboration with the
Heinrich Boll Foundation, embarked
on planning and implementing a two-
day energy tour and discussion in
Kibera, a poor Nairobineighbourhood.
The team was hosted by Slum Soka,
a youth-started community-based
organisation dedicated to empowering
children in Kibera through sports.

On the first day, Slum Soka led the
team on an energy tour of Kibera, then
organised an energy dialogue for the
second day. This dialogue was held
with 50 Kibera residents, including
women, men and youth. They met on
the Slum Soka'’s football pitch where
the youngest children could safely play
while the adults talked.

During this Community Energy Forum in Kibera, two key messages stood out.
First, although a majority of Kibera's residents live on under a dollar per day,
about 70% of their weekly income goes into energy-related expenses, mainly
cooking, lighting, heating and entertainment. Second, there is a rich diversity of
knowledge, perspectives and ideas to be drawn from residents’ experience and
daily interaction with energy issues.

Despite this reality, too often civil society organisations working on the energy/
climate nexus limit their research and advocacy to high-level engagements in
fancy boardrooms where ordinary citizens have limited access. These citizens
have little say on how to meet the challenges they face and rarely participate in
finding workable responses to those challenges.

Instead, fears around security in Kibera and similar settlements mean that those
most affected by energy poverty are left out of efforts to tackle their energy
issues, ignoring the useful knowledge that exists in Kenya'’s informal settlements.
As a result, we continue to see a mismatch between energy policies and peoples’
needs’.

SID, 2018. ‘Lessons Learnt’ in Energy for Whom? Scenarios for Eastern Africa.
Nairobi: Society for International Development, pp 4-5.

33



%]
Ll
2
-
n
L
-
o
®]
L
o
=
>
Q
o
[
P
L

MAKING ENERGY CHOICES IN KIBERA

To stimulate conversation, the SID Energy Team developed
forms where participants were given 10 groundnuts
(peanuts) representing a week’s income. They were then
asked to allocate their groundnuts to the energy they
bought (See Form 1 on page 40.) This showed that about
70% of what people earned was spent on energy.

The discussion around this exercise demonstrated that
Kibera residents were fully aware of the energy challenges
they experienced. They spoke about the high costs of clean
and safe energy choices and the hazards of affordable
energy alternatives that affected their health and security.
They had many ideas for addressing these challenges, and
wanted to be represented at the decision-making tables.

“If we want our energy stories to be listened to, someone
like the Member of Parliament must hear, so that he can
take it to Parliament. It is in Parliament that they discuss
and plan to implement issues taking into consideration
the citizens needs and cries. We know some senior
citizens here in Kibera who are always in Parliament. It
is therefore up to us to come together with them to take
our energy issues to Parliament so that they can see how
to help us.”

-Kibera Resident

While dialogue with authorities was seen as important,
there was also a fear that nothing would be done. Even if
the authorities were successful and received funding for a
local project, the resources more often than not benefitted
only afew individuals.

There was also an unwillingness to engage directly with
the national government as residents strongly believed the

Above: Energy-efficient jua-kali stove using waste woodchips to cook
crisps sold by street vendors.

government was not interested in their well-being. One
cannot dialogue, reason or collaborate with someone not
seen as trustworthy or willing to implement change.

Furthermore, there was a belief that powerful cartels were
working against clean and affordable forms of energy which
might ruin their businesses, especially charcoal trading and
illegal power connections.



The residents of Kibera believe that
they have the power and willingness to
transition into more sustainable forms
of energy, but simply cannot afford
them. Among the 50 participants,
most were engaged in informal jobs
that paid only daily or weekly wages.
With low incomes and high rates of
unemployment, solar panels and solar,
LPG or energy-saving cookers were
simply adream too far.

“People who are not sitting in Above: Women, men & youth participated in the Energy Dialogue on Day 2, held at the Slum
offices are oppressed. We don’t get Soka football pitch.

to decide, the cartels decide. Take

for example the disappearance \

of the Jiko Safi (Clean charcoal
stoves), that has been done by the
cartels.”

-Kibera Resident

“During elections, our leaders are
quick in throwing money our way
for votes. But when it comes to our
needs or challenges, we never see
their hand of help. It’s time for us
to work on the change we want to
see for ourselves.”

-Kibera Resident

Above: Discussions at Slum Soka football pitch, Kibera
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ENERGY NEEDS IN KIBERA

Residents of Kibera want and need Access to clean and reliable sources of energy

three things:

People cited health and respiratory illnesses as a major concern given their
constant use of charcoal, firewood and sawdust as the cheapest, and most readily
2. Affordable energy alternatives available cooking fuels. Given the crowded nature of the informal settlement, the
majority of the residents are forced to prepare their meals indoors.

1. Access to clean energy

3. More awareness of energy issues
in the neighbourhood. This increases the risks of respiratory problems and suffocation, as insufficient
ventilation means indoor smoke cannot be vented efficiently.
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Above: Charcoal was a widely used, affordable fuel, readily available in 2019.



Affordable energy alternatives are absent

People have opted to use cheaper, but unhealthy, energy
because they don’thave any alternatives. Cleaner electricity
should be available because Kibera is well-connected
through both legal and illegal power connections. The
monthly power bill in 2019 was an affordable flat rate of
200 Kenya shillings, paid in cash and collected on foot by
people identified by one resident as working for local power
‘cartels.

However, the power supply was extremely unreliable and
dangerous. There were reported cases of electronic and
electrical appliances blowing up due to power surges from
the power source. People have also been electrocuted to
death when they came in contact with unprotected live
wires. Unreliable and dangerous power often outweighed
the benefit of clean energy and a flat affordable rate.

- ¥
£ L Y
L
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Above: Electric wires, often illegal, are strung casually across the lanes of Kibera.

37

SAAITSITdOId NI ADYINS




%]
Ll
2
-
n
L
-
o
O
L
o
=
>
Q
o
[
P
L

“Our number today is not so big, but what we have learnt
today has definitely changed our lives. We have learned
about energy and the challenges associated with some
forms of electricity. Many of us have not gone to school,
therefore this initiative has greatly taught us the benefits
and risks associated with our energy choices now and in
the future. However, informal settlements such as ours
continue to be neglected by most if not all sectors. We
are really grateful to your NGO and we hope this will
continue into the future. Even the Bible says we perish
for lack of knowledge. Don't forget to come back to give
us more knowledge!”

-Kibera Resident

More awareness and capacity building in informal settlements

The conversations during the Kibera Energy Forum made participants aware of the need to share a better understanding
of energy issues in their lives.

“We have been talking about people from Kenya Power
too much, yet we as power consumers also have to
look at ourselves. The Chinese people have brought to
us ‘fake’ electronic appliances. This is why the power
remains unreliable.

Many times, we have seen accidents that have taken
place because the fake electronic appliances we have
bought have exploded and burned down some of our
homes. Kenya Power thus keeps the power off to keep
us from killing ourselves. You would rather spend your
money to buy something original, than spend little
money buying something that might be life threatening.
You would rather disconnect the power connection than
burn your house down.”

-Kibera Resident

Above: the Kibera Energy Forum team: SID, HBF & Slum Soka.



CONCLUSION

The Kibera Energy Forum in 2019 showed that we need
to broaden the important discourse about sustainable
energy choices and the future, moving beyond classrooms
and boardrooms to include those most affected by energy
poverty. For a truly wholesome transformation of our
societies, we must engage the whole system, including
those who have authority, resources, expertise, information
and need.

Instead, we often leave out citizens and businesses at
the grassroots level, and ignore people living in informal
settlements, even though they suffer the most from the
impact of poverty and climate change in all their forms.

The format of the Kibera Energy Forum created a platform
for residents to express themselves, their challenges,
perspectives and ideas in their own languages. Kibera
residents realised that they have a role to play in shaping a
better energy future for themselves.

For us in the SID Energy Team, we witnessed the value of
raising awareness and drawing on the popular knowledge
of grassroots energy issues. We saw the value in spurring
community level interest and action to address local
struggles”.

It is time to break through the limitations of classrooms and
boardrooms, so that we don’t leave anyone behind. Only
then will be able to achieve a truly sustainable energy future
for current and future generations.

* Marvin Weisbord and Sandra Janoff (2007) Don’t Just Do
Something, Stand There!: Ten Principles for Leading Meetings That
Matter. Oakland: Berrett-Koehler Publishers, INC, pp 28.

ok

SID, (2018) Struggles in Energy for whom? Scenarios for
Eastern Africa. Nairobi: Society for International Development (SID),
pp.42-51.

Above: Children playing on open ground next to the Kibera
settlement.
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FORM #1: KIBRA HOUSEHOLD ENERGY BUDGET - JULY 2019 - INDIVIDUAL

Number of people in household Name/Initials

Tick all boxes for how this type of energy is used

KSh/week spent
LAST WEEK on

Type of energy energy type Lighting = Cooking @ Heating Charging Other
bought (Note: each person was (What?)
given 10 groundnuts,
representing a week’s
household income.)

Charcoal

Electricity

Firewood

Gas
Kerosene
Solar

Other
TOTAL

# groundnuts/10
spent on energy

Table 5: Sample tool used to calculate energy budgets during Kibera engagement with Slum Soka community.
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IVE:
- ENERGY
0DS:

O FOLILT UL ANCE IN THE OLKARIA
GEOTHERMAL PROJECT




E SUMMARY

A 4 . The global transition to clean energy is inevitable.
| s A ™ ' Nonetheless, there is a need to look at clean energy with
e e ? ,J-'r ge. kWit A LN a wider lens to factor in the livelihoods of communities
kL, T 2 sl Wl o L affected by sustainable energy development.

This article explores lessons from the Olkaria Geothermal
Exploration and development in Kenya. Although it
has been hailed as an avenue to clean energy use, there
have been negative impacts on indigenous communities
from geothermal exploration and securing sites for later
exploitation.

- Manyof these impacts resulted from a failure to implement
. policies concerning consultation, resettlement, and
e ~ restoration of community livelihoods. This pattern of
igﬁ_oring local consultation on local needs has affected
similar renewable energy developments elsewhere in

Kenya, and needs to change.




OLKARIA GEOTHERMAL PROJECT AND LOCAL RESIDENTS

Clean energy has widespread acceptance because of its
minimal negative impacts on the environment. However, any
sustainable energy system - its technologies, appliances,
processes and practices of resource exploitation — not only
interacts with the environment, but also with the economic
and social systems of society (Howells & Roehrl 2012).

This article looks at the Olkaria Geothermal Project in
Kenya to understand how these other social and economic
systems challenge the exploration of clean energy in Kenya.

The Olkaria Geothermal Project has experienced numerous
conflicts with locals owing to their dissatisfaction with the
ways in which the exploration has affected them. According
to a 2019 report by the International Working Group
for Indigenous Affairs, the government has readily given
concessions for the exploration of the geothermal energy
since 1984, hoping to satisfy the rising demand for low-
carbon energy in the country (Renkens 2019).

As the Olkaria Project in Nakuru County developed, it
brought resettlements and movement of populations,
causing increasing concern. In the process, Koissaba notes
there was a systemic failure to consult the local community,
which resulted in skewed relocations and corrupt practices
(Koissaba 2017). The ecological sustainability of geothermal

Photo by Belikova Oksana from shutterstock.com

energy seems to have overridden the socio-economic
sustainability of the communities living around the project
area.

Consultation with local communities should go beyond
environmental impact assessments to include consideration
of local community livelihoods, including the likely impact
of the development on their economic practices, cultural
values, and social structures. In the case of the Olkaria
Project in Nakuru County, the community living within
the project area is largely Maasai, who practice a pastoral
economy based on moving livestock which informs their
land use practices (Koissaba 2017).

In a pastoral economy, the benefits of a large-scale
sustainable energy resource, like the Olkaria generation
plant, do not reach their own socio-economic system
founded on pastoralism.  Such a mismatch increases
inequalities not only between the affected community and
their neighbours, but also within the community itself.

Maasai women and people with disabilities were often
ignored during consultations, thus denying them the
opportunity to participate on matters affecting their
livelihoods during the Olkaria resettlement process.
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BEHIND THE FAILURE TO CONSULT

The European Investment Bank, the key financier of the
Olkaria Geothermal Project, has very sound policies
regardingindigenous communities and extractiveindustries.
Under their policies, the Maasai qualified as an indigenous
community affected by the geothermal development. They
therefore required wider consultations on socio-economic
and cultural issues in the initial phase of the project. The
EIB’s policy further provides a framework for complaints by
the local communities (Abad & El Sabee 2015). Had these
two policies been respected, it would have helped facilitate
the identification of people to be resettled, improved the
resettlement process, and provided a means to restructure
the livelihoods of people forced to move. All of this would
have been done in consultation with local people (Abad & El
Sabee 2015).

Findings by the World Bank in 2015, however, paint a
grim picture of the way things were actually handled. The
World Bank’s independent report compared the European
Investment Bank policies to their implementation, centring
on the compliance by the geothermal generating company
and the government. The World Bank reviewed key areas
like identification of the community as indigenous people
requiring consideration of their cultural and physical
resources, resettlement action plans, and the supervision
and monitoring of the entire process (World Bank 2015).

According to the World Bank’s report, there was good
compliance on the policy areas concerned with cultural
issues. However, compliance with policies on resettlement
of people found numerous problems with identification
of beneficiaries, consultation on the approaches to
entitlement, and a major failure with the baseline evaluation
that failed to analyse the viability of the resettlement area
(World Bank 2015; Koissaba 2017). Women, orphans,
people with disabilites and those living below the poverty
line were worst affected.

In a statement to the Power Africa Summit, the community
affirmed the World Bank findings through a statement which
highlighted some of the challenges they had experienced
under the implementing agency which was KenGen and the

national government. Theyreported having received threats
on voicing their concerns, raised issues on irregularities
around titling of land, and noted the lack of a comprehensive
economic recovery plan (Shaa, 2016). The community
expressed fear of the loss of more land with the extension
of the energy projects, and specifically pointed to a possible
total annexation and displacement of the Keekonyokie
clan of the Maasai (Shaa, 2016). It is thus clear that the
activities of the energy agencies and the government have
anatgonised the community against a would-be sustainable
project.

In particular, although the Maasai community practices
pastoralism, the resettlement disrupted the communal
use of land and forced an immediate need to adjust to
individualistic ownership of land, even though this is a
relatively unproductive way to keep livestock in semi-arid
landscapes.

It was also impractical to expect a pastoral community
to shift immediately to settled farming without a timely
readjustment and training plan. While the geothermal
project appears to be sustainable due to its minimal
ecological effects, its damaging impact on the surrounding
community’s livelihoods does not meet the sustainability
criterion.



LAKE TURKANA WIND POWER PROJECT

The Lake Turkana Wind Power project has faced similar
challenges where a wind farm totalling 150,000 acres
has led to displacement of the local Laisamis constituency
community. Like the people of Olkaria, this community
submitted their grievances concerning irregular land
acquisition and denial of indigenous community status
(Achiba 2019).

However, the response from the government and
implemening agencies was worrying. They argued that
the land was “uninhabited” and located in “the middle of
nowhere” (Achiba, 2019) which was patently not true.

This official reasoning meant that no compensation or
understanding of local peoples’ needs was considered.
Nor did the consortium of financial backers challenge the
government’s conclusion. Instead, the Turkana story points
toapatternoffailingtocomply with policiesthat should guide
clean energy projects’ relationship to local communities,
wherever such projects have been established in Kenya.
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CONCLUSION

In Olkaria, the European Investment Bank’s work served
to trigger valuable development. However, the creation of
a space for geothermal exploration in Olkaria required the
communities to vacate the area. The economic and social
care of the community to be resettled should have been
better since they are key stakeholders. They should have
been resettled in land that is equally productive, supports
their economic activities, and factors in their social and
cultural ways of living. Unfortunately, inconsistencies in
implementing both the project and the donor’s policies
meant that vulnerable groups suffered because project
managers ignored the complexity of restoring community
livelihoods. This could have been avoided by working with
the donor’s sound policy. A similar dismissal of local peoples’
needs has been seen at the Lake Turkana Wind Power
Project.

Photo byStanley Njihia from shutterstock:com

Trends and patterns in the clean energy sector seen in
the Olkaria and Turkana wind projects indicate deliberate
undertakings to marginalize and “other” the vital interests
of the communities in such exploration areas. It is thus
essential that development is not disintegrated into
aspects that deserve implementation and those that can be
ignored. The Olkaria area has rich geothermal resources,
while Turkana has valuable wind, but practices at the initial
exploration stages can endanger scaling up of the work and
subsequently place affected communities at risk of losing
their livelihoods. Sustainable development is not just about
green energy and the planet; it must also respect people,
peace and prosperity. Some of the actionsinthe Olkaria area
and others at Lake Turkana do not reflect these principles.
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The energy sector is commonly thought of as a technical
field where engineers undertake design, installation,
and maintenance. In fact, the energy sector is a
multi-disciplinary field where individuals with various
academic backgrounds including economics, finance, law,
environment, IT, and others, gather together to provide
goods and services to society.

To be successful, these actors need to work together
to analyse multiple perspectives of the same problem.
Only then will they understand the ecosystem within
which they operate and develop appropriate solutions.
This can be compared to a symphony where different
musical instruments collaborate to make beautiful music.
This collaboration cannot occur if professionals are not
trained in a multi-disciplinary approach to solving societal
problems.

Multi-disciplinary education has received its fair share
of accolades and criticism in the recent past, with some
arguing that it does not create a platform for learners
to work collaboratively using theories and skills they
have not yet fully mastered. Others have stated that
multi-disciplinary education creates an opportunity to
break down disciplinary silos and allows professionals
to communicate and engage with each other to address
complex societal problems.
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In Africa, for example, a prevalent societal problem is access
tomoderntypes of energy which the World Energy Outlook
defines as a “household having access to a minimum level of
electricity and clean and sustainable cooking fuels.” Using a
multi-tier framework, the World Bank takes the definition
of electricity access one step further by stating that the
household must be able to use it for charging a mobile phone
and have at least four hours per day of lighting.

A key threat to this is affordability. Countries like Kenya
report that households, particularly in the rural areas,
are unable to pay for the cost of grid connection despite
heavy subsidies received from initiatives like the Last Mile
Connectivity Project. Further, despite numerous projects
being implemented to promote a transition to clean cooking
fuels and technologies, the Stockholm Environment Institute
indicates that 67,000 people in Africa die annually because
of respiratory illnesses associated with indoor air pollution
from ‘dirty’ fuels such as charcoal and firewood. Barriers
to using clean cooking fuels and technologies in this case
include affordability and the accessibility of better cooking
stoves and fuels.

Engineering alone cannot solve these problems. For
example, a study which the Strathmore Energy Research
Centre undertook with Power for All found that people
undertaking sales and distribution formed more than a
third of the distributed renewable energy workforce while
managers and business administrators were another 15% of
the work force. This indicates the diversity of skills required
in the energy sector that go beyond engineering.

Through our technical training at the Strathmore Energy
Research Centre we have observed that engineers often
lack basic knowledge of finance, economics, policy and
management. We have also observed that financiers
generally do not understand technologies and business
models used in the energy sector and therefore are
reluctant to finance it. This limits performance of the sector
and causes sustainability to suffer.




Multi-disciplinary education is therefore needed to equip
individuals and organisations with the understanding of core
concepts contained in other disciplines. Such knowledge
will enable them to improve their work, as it provides a
foundational understanding of the ecosystem in which they
operate. Inturn, a better understanding will enable people
to communicate and cooperate with other professionals
from different academic backgrounds while sharing the goal
of addressing complex societal challenges.

Havingobservedthis gapintheeducationsector, Strathmore
University, through funding from the UK’s Department for
International Development, DFID, has developed a multi-
disciplinary Energy Masters degree launched in 2021. This

two-year programme will initially focus on students with an
engineering and IT backgrounds. It will then seek to equip
them with the capacity to solve problems in the energy
sector by refining their specific skill set while also providing
them with knowledge outside their academic disciplines.
Finally, the programme will work with students to develop
key soft skills such as critical thinking and communication.

With a broader, multi-disciplinary understanding of the
energy sector and its social economic context, we hope
to train professionals who will manage Kenya's energy
transition to a clean energy system that can benefit all of
society.
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Kenya's leaders and planners have long assumed that
development relies on the increased use of fossil fuels such
as coal, oil and natural gas to generate electrical power and
fuel transportation. In addition, if oil and other fossil fuels
can be mined in Kenya, rather than imported, this could
reduce costs or even produce an income if sold abroad.

This section of the Compendium begins with Tony Watima’s
statistics on the role of fossil fuels in Kenya’'s economy
today, followed by Halima Hussein’s detailed explanation of
Kenya's 2019 Energy Act.

The Energy Act and other policies reflect assumptions
being made about future energy supply and demand, the
subject of the second essay written by Wilkista Akinya and
Vane Aminga.

The concluding article from Charles Wanguhu looks at how
tax policy and power generation are key to defining the
future role of fossil fuels in Kenya.
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42% MOTOR SPIRIT (PREMIUM)

1% LUBRICATING OIL

While fossil fuels have declined
in providing thermal power for
electricity generation as well as
illuminating kerosene for lighting,
they still have a major role in road
transport, and a growing role in
providing clean cooking fuel through
liquid petroleum gas, LPG.

0.8% FUEL OILS
0.2% OTHERS

Aviation Gasoline, Heavy Diesel, L.P.G,
Other Oils, Lubricating Greases
Jet Fuel, llluminating Kerosene

Figure 16: Road transport depends on fossil fuels, Source: KNBS Economic Survey 2020

This graph breaks down the various
use of petroleum fuel in road B DEMAND B SUPPLY
transport. Light diesel oil leads in -

usage at 56%, followed by motor
spirit. Together, these two make up
98% of road transport petroleum fuel
use.

THOUSAND TONNES

The trend in Figure 17 shows that
petroleum use in Kenya continues
to increase despite the world talking
about clean energy use in the

transport industry. The demand for
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petroleum fuels continues to grow. 201 201 2017 201 2019
That suggests that Kenya’'s motorized 01> 016 0 018 0

transport will still be powered by YEAR
more and more petroleum fuel if this
trend continues.

Figure 17: Use of petroleum fuels keeps rising, Source: KNBS Economic Survey 2020



The number of illuminating kerosene sales from 2009
until 2014 shows that its use had been almost constant.
Then there was a sharp increase in sales in 2017 which
government attributed to a tax increase on diesel fuel
that led unscrupulous oil traders to adulterate diesel with
illuminating kerosene to improve their profit margins.

Government then imposed a 34% tax increase on kerosene
in 2018. This sharp tax increase led to the significant drop
of sales in 2019 as seen on the bar graph in Figure 19. This
affected the use of kerosene for lighting while cutting its use

as fuel.
450 —
400 —
350 —
<
=
% a 250
=z
= I3 200 -
o ?
n = 150 -
:
2 100 —
& 50 —
-
a
Z 0 T T T T T T T T T T T
§ 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
2 YEAR
>-
2
& Figure 18: llluminating kerosene sales - a history of taxes. Source: KNBS Statistical Abstract 2019 & Economic Survey 2020.



From Figure 19, it is evident there has been a constant
increase in the use of LPG from 2009 to 2019. A sizeable 57
number of households have been moving towards the use
of LPG for cooking. A ban on logging increased the price
of charcoal in 2018 (See article in this Compendium, “How
Energy Prices Affect Energy Choices in Kenya”), while the
introduction of smaller gas canisters and better distribution
made LPG more affordable in urban areas.
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Figure 19: Rising LPG sales for clean cooking. Source: KNBS Statistical Abstract 2019 & Economic Survey 2020.
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EXECUTIVE SUMMARY

The Energy Act, 2019 heralds a new era in the planning,
developing, reviewing and implementing an energy
agenda that keeps up with the global trends in the sector.
The Act with its sector institutions and principles, as
well as its attempt to address the key issues of energy
planning and land use, demonstrates laudable efforts by
the government. The Act further expands the mandates
of key sector institutions: the Energy and Petroleum
Regulatory Authority; Energy and Petroleum Tribunal;
Rural Electrification Renewable Energy Corporation;
Renewable Energy Resource Advisory Committee; and
Nuclear Power and Energy Agency. Unfortunately, it fails
to ensure institutional autonomy in the discharge of their
duties given that their boards are largely appointed by,
and report directly to, the Ministry of Energy.

The Act, however, positively facilitates an enabling
environment for renewable energy by vesting these
rights in national government for better management
and oversight. The law not only encourages renewables
generation, but also promotes localized supply distribution
networks by introducing benefit sharing provisions that
provide 5% to local communities, 20% to the county
government and 75% to the national government. It also
cements the renewable energy feed-in tariff system in
statute. What remains is to realise the promises of the
Act. The Ministry of Energy and Petroleum should now
take the lead in enacting and implementing subsidiary
legislation necessary to operationalize the newly
introduced provisions of the Act.
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INTRODUCTION AND BACKGROUND

In the mid-1990s, Kenya embarked on a path to
fundamentally reform fundamentally its energy sector.
The Electric Power Act 1997, which was the prevailing
law, and later the Energy Act 2006, changed the sector
by separating the roles of generation of electricity from
transmission and distribution. The reforms broke up long
standing state corporations in the sector which were
considered to be unsustainable monopolies. Reforms also
led to the setting up of an industry regulator, the Energy
Regulatory Commission, to monitor the institutions that
were established by the new laws. It was anticipated that
these changes would improve service delivery by providing
quality and cost-effective services to Kenyans and would
also stimulate investments in the sector.

However, these goals have not been met, as the cost of
electricity remains prohibitively high for most Kenyans
despite regulation. In addition, very few players have joined
the sector as the capital costs are also prohibitive. Kengenis
stillthe main producer of energy, while Kenya Power remains
the sole distributor of electricity. The institutional and legal
frameworks did not encourage liberalization in earnest,
and neither did the inevitably uncoordinated enforcement
by the new and different agencies. The energy institutions
themselves were also weak technically or lacked support
from political economic conditions to attract investors.

An overhaul of the sector laws was deemed necessary
to promote energy supply security, sustainability and
competitiveness in Kenya. The promulgation of the
Constitution in 2010 gave added impetus to these reforms.

However, almost four years passed after the first draft was
published without a new energy law. This is primarily due
to political events such as the 2017 general election which
delayed the process, as well as squabbles on the mode of
sharing energy revenues between the national government,
county governments and local communities.




On Tuesday 12th of March 2019, President Kenyatta finally
assented tothe Energy Act, 2019. It came into force 14 days
later, repealing three earlier statutes: the Energy Act, 2006;
the Kenya Nuclear Electricity Board Order No. 131 of
2012; and the Geothermal Resources Act, 1982. Together
with the Petroleum Act, 2019, which seeks to regulate the
upstream petroleum industry, these two acts of 2019 have
fundamentally changed the energy landscape in the country.
The Petroleum Act 2019 exclusively deals with petroleum
fuel and replaces an old 1984 upstream petroleum law,
while accommodating the downstream and mid-stream
petroleum sub-sectors which were previously domiciled in
the Energy Act 2006. This paper only discusses the Energy
Act 2019.

Assetoutinits preamble,the Energy Act seeksto modernize
and develop the energy sector by consolidating all laws
relating to energy. The Act covers three key sources, and
forms, of energy for the delivery of reliable energy services,
at least cost, in Kenya: fossil fuels constituting coal and
petroleum; renewable energy which includes solar, wind,
biomass, biological waste, hydro, geothermal, ocean and
tidal energy; and electricity. It promotes the generation and
distribution of these sources of energy and regulates tariffs
set by producers. It also regulates energy businesses, both
large and small, and defines the differing responsibilities
of national and county governments for managing energy
issues. Inevitably, with such a broad remit, the Energy Act,
2019, is very long, running to 166 pages.

This paper briefly describes the goals the Act seeks to
achieve, the principles upon which the Act is based, and
the main institutions that should embody these principles
to achieve these goals. The paper finishes with a discussion
of the strengths and weaknesses of the Act and its
implementation.

CONTEXTUAL GOALS OF
THE ENERGY ACT

The Act was passed on the back of
President Kenyatta's development
agenda for his second term in office.
This agenda was set out on Jamhuri
day, 12th of December 2017 and called
the “Big 4 Agenda” with four large
goals to meet over the next four years
to 2022: 1) achieve food security and
nutrition; 2) build affordable housing;
3) enhance manufacturing; and 4)
provide universal health coverage.
These goals crop up time and again
in every debate concerning national
policy and the development agenda of
the country.

Three of these goals aim to improve
the lives of Kenyans, while the fourth
‘enhance manufacturing” seeks to
diversify and strengthen the economy
through  industrial  development.
Because energy will be needed to
meet each one of the goals, the Act
offers an enabling environment to
provide that energy.
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PRINCIPLES OF THE ENERGY ACT

Five principles underlie the
Energy Act of 2019:

1. Devolution

2. National government is
the custodian of renewable
resources™

3. Fair return for contributions
to the national energy supply

Accountability

5. Climate change requires a low
carbon energy system

Sometimes these principles
conflict, creating the need for
the Act to find ways of resolving
the conflict.

*

Other acts make the National
Government owner and custodian of non-
renewable resources like oil and coal.

1. Devolution: national vs county rights and
responsibilities

In Kenya’s first constitution, devolution was included to protect the interests
of marginalized regions and smaller tribes. After a period when devolution
was removed by the ruling party, Kenya's constitution once again includes an
emphasis on devolution. In keeping with the spirit of the constitution, the Energy
Act assigns specific responsibilities to the national government and to the county
governments.

Under the Act, the national government is the owner of all renewable energy*
rights and is responsible for policy formulation and integrated national energy
planning and regulation, under the Energy Petroleum and Regulatory Authority
(EPRA). They are further empowered to regulate electricity, renewable energy,
mid and downstream petroleum and coal activities, energy purchase contracts,
set and review energy tariffs, resolve disputes and formulate national codes to
promote energy efficiency.

County governments, on the other hand, are empowered to: aid the national
government in formulating county energy plans to incorporate petroleum,
renewable energy and electricity master plans; to plan for industrial parks and
other energy consuming activities, and to regulate electricity and gas reticulation.
They are also responsible for the regulation of biomass, biogas, and charcoal, and
the distribution of retail coal and petroleum in the counties.

Also notable in the Act is the establishment of a Rural Electrification Programme
Fund to accelerate electricity infrastructure in Kenya. Host community
beneficiation and empowerment of local business is also emphasized by the Act.
This is to be promoted by both national and county governments.

The Act also makes it mandatory for all energy companies to include locally-made
componentsin their operations. Their plans to do so are to be submitted annually
for approval by the EPRA.

Whilst proposing a few issues to be considered by all local plans, the Energy Act
leaves a lot to subsidiary legislation to implement local content. This subsidiary
legislation will take some time to go through the usual legislative cycles, national
and county, until enactment scheduled for sometime in 2021.

*

The Act defines renewable energy to mean all non-fossil sources including, but not
limited to biomass, geothermal, small hydro-power, solar, wind, sewage treatment and plant
gas.
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2. National Government as custodian of
rights in all renewable energy

The second important principle arises from the fact that
resources are not evenly distributed across the country.
Therefore, it is in the best interests of all for the state to
take these up and develop them for the benefit of all Kenyan
people, not just the counties and communities where the
resources are located.

Under this principle, the state owns all rights to unexploited
or unextracted renewable energy’ to use them in the best
interests of all.

*

The National Government’s rights to fossil fuels like
petroleum and coal are assigned in the Petroleum Act and the Mining
Act.

3. A fair return for contributions to the
national energy supply

Because resources are located in some areas of the country,
but the rights to them are owned by the state, and because
renewable energy can be generated on a household scale,
a third principle underlying the Act is that contributions to
the national energy supply should earn a fair return to those
providing them. For that reason, there are provisions on
royalties, net metering and a feed-in tariff.

a) Royalties

Although the national government owns both mineral
rights and rights in renewable energy resources, county
governments and communities will receive royalties from
the national governmentfor the extractionand development
of resources in their territories. This applies to fossil fuels,
geothermal resources and renewable resources like solar
and wind.

The idea of royalties is a new concept in the revenue sharing
agenda of the Energy Act. It emerged as a key issue during
the public participation process of the Act. Royalty moneyis
paid to the national government by those exploiting energy
resources. Royalties are then shared between the national
government, local communities and counties.

The tug-of-war over royalties revolved around three main
stakeholders — communities, county governments and the
national government. Whilst county governments requested
almost half of royalties concerned, the Act settled for 5%
for local communities; 20% for the county government and
the remaining 75% to be taken by the national government.
These royalties to county governments and communities
are ontop of the budgetary slice of the pie they receive from
national government every year.



b) The Renewable Energy Feed-in-Tariff-System (FiT)

The principle of a fair return to those contributing to the
national energy supply also underlies the Renewable
Energy Feed in Tariff System. This is a key highlight of
the Act and cements the 2008 ‘Feed-In-Tariffs Policy on
Wind, Biomass, Small-Hydro, Geothermal, Biogas and Solar
Resource Generated Electricity’ (FiT Policy) developed by
the Ministry of Energy.

Inpracticalterms,the FiT isenvisioned notonlytoencourage
generation from renewables, but also to encourage localized
supply distribution networks.  More localised power
generation is expected to reduce overloading the national
transmission and distribution networks, minimise system
losses from long distances in the network, and advance
the country’s commitment to reducing its emissions by
innovating in renewable energy technology.

Subsidiary legislation is key to implementing the system as
the Cabinet Secretary is directed to develop regulations to
connect it to the grid and set out its tariffs.

c¢) Net-Metering

Net-metering is another example of the principle that those
who supply energy deserve a fair return. Net-metering is
a system where any consumer of electricity from the grid
who installs a renewable energy system, like solar panels,
for their own use is compensated for any surplus that is fed
into the electricity grid.

The Energy Act is emphatic in its language that a licensed
distributor or retailer must make available a net-metering
service to a consumer upon their request. In practice, this
faces a lot of push back from distributors and retailers,
given the potential erosion of their revenues, but it should
encourage more users to install renewable power.

In these three ways - rovyalties, feed-in tariffs and net
metering - the principle of a fair return on contributions to
the national energy supply is respected.



4. Accountability for consistency of
power supply

Kenyans have long experienced interrupted power supplies,
often occurring without warning and with no compensation
for any resulting damage. The general sentiment has been
that Kenya's main power supplier, and a state-owned
company, the Kenya Power and Lighting Company (KPLC),
enjoys a monopoly, and is thus free to take advantage of its
consumers.

In response, the Energy Act seeks to promote confidence
in supply by penalising electricity suppliers, including KPLC.
The Act also obliges the supplier to compensate consumers
for power outages as well as for irregular or poor-quality
electricity. Outages and poor-quality electricity supplies
often damage consumers’ property, leading to financial
losses and even loss of life. This provision is timely given
the public’s complaints regarding the frequent blackouts
occasioned by the state supplier.

5. Climate change requires a low carbon
energy system

In order to accelerate investment in renewable low carbon
energy in Kenya, the Act laudably provides for the creation
of an inventory and resource map of renewable energy
resources. This Renewable Energy Resources Inventory
and Resource Map will be produced by the government
through the Ministry of Energy & Petroleum, and should
considerably reduce the financial burden on investors.
Under the old Act, investors were required to provide
feasibility studies in support of their projects.

The cabinet secretary responsible for energy is mandated
to, within one year of the commencement of the Act, carry
out a countrywide survey and a resource assessment of all
renewable energy resources. The findings will be critical, as
they will be used to prepare the inventory and map which
will set the stage for extensive exploitation of renewable
resources to meet the country’s energy demand.

Mapping renewable energy resources also helps to achieve
the Act’s goal of mitigating greenhouse gas emissions by
promoting renewable energy and introducing carbon
credit trading under the Clean Development Mechanism.
This global mechanism for reducing greenhouse gases is
described elsewhere in the Compendium and is anchored in
global climate change protocols.



CONFLICTING GOALS: GLIMATE
PROTECTION & COAL-FIRED POWER

Good legal drafters seek to reduce inconsistencies in a law.
However, there are times when different goals of a law are in
conflict with each other. In this case, the goal of promoting
rapid industrial development in Kenya seems to conflict with
the goal of building a low carbon energy system.

The best current example is the promotion of coal in the energy
mix. Coal-fired power stations are seen by many as essential
elements in an industrial economy. However, there is nothing
clean, secure nor sustainable in regards to coal.

Moreover, the trend in divesting and decommissioning coal-
fired plants globally indicates a steep price to be paid by Kenya’s
citizens when (and if) the country invests in this resource.

The goals and principles of the Energy
Act are only likely to be effective if the
institutions to implement the act are
able to function to high professional
standards without excessive political
interference. So, what are the
institutions established by the Energy
Act and what are their strengths and
weaknesses?




A brief history of energy institutions in Kenya

In discussing these new entities, it is important to revisit the
history of Kenya’s energy institutions, to determine whether
they are likely to be more effective under the Energy Act of
2019 than their predecessors were.

Up until 1982, East Africa Power Lighting Company
(EAPL) was a private company run professionally with
the government as a minority shareholder. Its associated
companies, Kenya Power (KPC) and Tana River Development
Company (TRDC), both wholly owned by the government
under the Ministry of Energy, were managed and financed
by EAPL under a well-defined ascertained cost principle.

Two other state corporations, Tana & Athi River
Development Authority (TARDA) and Kerio Valley
Development Authority (KVDA), both under the jurisdiction
of the Ministry of Regional Development, were assigned
to generate electricity under a well-structured Power
Purchase Agreement (PPA).

In 1983, following the 1982 coup attempt, EAPL was
rebranded Kenya Power and Lighting Company (KPLC) with
the government now the majority shareholder controlling
the company’s board.

TARDA and KVDA were also brought under the wing of the
Ministry of Energy. In 1984, there was a major restructuring
in KPLC Management. Julius Gecau, Ex-Chairman and
CEO of the Company, was removed, and Sam Gichuru,
then Company Secretary, was appointed managing director
(MD) and CEO of KPLC. Mr. Gichuru, who was MD until
2003, is now wanted by Jersey Island for fraud and money
laundering and is currently fighting an extradition case at
the Kenyan Supreme Court.

Whilst the board was separated from the management of the
company, the government took full control of KPLC including
the appointment of its managing director, Chairman of the
Board and the majority of its Board Members.

Before these events, the government and World Bank
agreed in 1997 to restructure the sector and create only
two companies: KPLC, to manage transmissions and
distribution; and Kenya Generating Company Ltd (Kengen)
to manage generation.

Further, all independent power producers (IPPs) would
participate in all future generation projects in competition
with Kengen. KPLC was responsible for negotiating
and signing all PPAs with IPPs and with Kengen. These
agreements would then be ratified by the regulator,
Electricity Regulatory Board (ERB), renamed the ERC
(Energy Regulatory Commission) under the Energy Act of
2006.

The 2006 Energy Act further introduced the Rural
Electrification Authority to promote rural electrification
in Kenya. In 2008, Geothermal Development Company
was established as a state-owned company independent
of Kengen, and Kenya Electricity Transmission Company
Limited (Ketraco) as a state-owned company independent
of Kenya Power. Finally, the Kenya Nuclear Energy Board
was established in 2012 to develop nuclear energy.



Energy institutions under
the Energy Law 2019

Under the new Energy Law 2019,
many of the existing institutions were
renamed, but their responsibilities and
organisation have remained largely
unchanged.

1. The Energy and Petroleum Regulatory Authority (EPRA)

(formerly the Energy Regulatory Commission (ERC)

EPRA is the successor to the Energy Regulatory Commission (ERC), and is still
the primary regulator of the energy sector. The objects and functions of EPRA
remain similar to those of the ERC, albeit with added mandates to license nuclear
facilities and regulate downstream petroleum. In all other respects, all rights and
obligations have simply been transferred to EPRA under the Energy Act of 2019.

2. The Energy and Petroleum Tribunal (EPT)

(Formerly the Energy Tribunal)

The Energy Tribunal was a quasi-judicial body mandated to hear appeals
concerning rulings from the Energy Regulatory Commission under the 2006
Energy Act. The renamed Energy and Petroleum Tribunal (EPT) has an expanded
mandate, as it may now hear and determine disputes arising under the Energy Act
‘and any other written laws.”

The Act further provides a more detailed framework to guide EPT’s conduct of its
business particularly concerning its procedures. Unlike its predecessor, the EPT
now has wide powers to grant equitable reliefs synonymous with Courts of Law
in Kenya* including injunctions, penalties, damages, specific performance with
the power to review any relevant judgments and orders.

* “Synonymous with the courts of law” means that the EPT's decisions have the same

force as if they were made in a court of law.




3. Rural Electrification and Renewable Energy
Corporation (REREC)
(Formerly Rural Electrification Authority (REA)

While inheriting the rights and responsibilities of the
Rural Electrification Authority (REA), the new REREC's
extended mandate includes policy formulation, including
the development and updating of Kenya's renewable energy
master plan. REREC is also responsible for: establishing energy
centres in the counties; developing, promoting and managing
use of renewable energy (excluding geothermal); coordinating
research of renewable energy; developing appropriate local
capacity for renewable technologies; and offering clean
development mechanisms such as carbon credit trading or
similar policies.

Importantly, with this expanded role, REREC helps Kenya gain
hard currency from selling carbon credits in the international
arena whilst expanding renewable energy in the Olkaria
geothermal fields in Naivasha. A key gain of the Act is the
empowerment of REREC to develop, promote and manage
the use of renewable energy in Kenya. Renewable energy
includes biomass. The Act specifically describes what it
means by biomass, including biodiesel, bio-ethanol, charcoal,
fuel-wood, biogas and agro-waste. The Act also mandates
REREC to provide an enabling framework for the efficient and
sustainable production, conversion, distribution, marketing
and utilization of biomass.

This function is further supported by the Cabinet Secretary’s
mandate to promote thedevelopment and use of renewable
energy technologies, including but not limited to biomass,
biodiesel, bio-ethanol, charcoal, fuel wood and municipal
waste. The Act has further devolved biomass regulation to the
counties. The recognition and promotion of biomass is a huge
win for the Kenyan citizenry who rely on firewood and charcoal
for their everyday needs. Indeed, according to the 2019 Kenya
Population and Housing Census, 55.1% of Kenyan households
use firewood for cooking, followed by 23.9% using LPG.

4. Nuclear Power and Energy Agency (NPEA)

(Formerly the Kenya Nuclear Electricity Board)

NPEA takes over the mandate to develop and implement
Kenya’s nuclear energy programme.

5. Renewable Energy Resource Advisory
Committee (RERAC)

(This is a new institution.)

RERAC is an inter-ministerial committee whose mandate
includes: to advise the Cabinet Secretary on matters
concerning the allocation of renewable energy resources;
the licensing of renewable energy resource areas; the
management of water towers and catchment areas; the
development of multi-purpose projects such as dams and
reservoirs; and the management and development of
renewable energy resources.



Critique of institutional arrangements

The hallmark of the Energy Act 2019 is its institutions. If
the goals are to be reached and the principles respected,
then the institutions mandated by the Energy Act need
to function effectively. Unfortunately, there are several
aspects of the institutional setup of the Act that work
against effective implementation.

First, when taken as a whole, there is clear duplication of
roles among the ones named here. If some of these entities
were to merge, not only would it reduce the burden on the
Exchequer, it would also reduce unhealthy competition and
turf wars between different institutions.

Second, while the 2019 Energy Act has renamed and
expanded the mandates of existing sector institutions to
enable them to better discharge their functions under
the Act, their boards are largely under the control of the
Cabinet Secretary who hires their Managing Directors and
appoints their Board Members. The only exception is the
independent Chairperson for each board, who is appointed
by the President, but upon the recommendation of the
Cabinet Secretary.

This pattern of government’s domination of the energy
sector began in 1984 when the government, as majority

shareholder, took full control of KPLC. That was the first
time the government appointed the Managing Director,
Chairman of the Board, and the majority of KPLC’s Board
Members. Arguably, institutional rot started to set in at this
time. Thefactthatthese practices continue tothis day raises
serious doubts about the level of independence in these
institutions and their continued vulnerability to political
interference. Such interference has been the architect of
corruption in most state corporations in Kenya.

Third,between2006and 2012,the Governmentintroduced
four new agencies: for rural electrification; geothermal
development; electricity transmission; and nuclear energy.
Since then, these entities have not only added a financial
burden to the Exchequer, they have become conduits of
corruption with many appointments to these agencies made
on a political basis. New projects to serve independent
power producers (IPPs) often have needed political
patronage to be developed. Whatever legitimate purposes
these projects may have served are undermined by political
appointments which do not advance the energy agenda or
help to realize the long term goals of Vision 2030.




STRENGTHS, WEAKNESSES AND UNRESOLVED ISSUES IN THE ENERGY ACT 2019

Kenya has abundant renewable energy including geothermal, wind and solar energy. In many ways, the country is in a
strong position to develop an energy sector that responds effectively to the dual challenges of climate change and economic

development, but that potential may be hard to realise.
Strengths

It is worth noting that Kenya's resources buck the
intermittent nature of renewable energy resources.
Geothermal energy operates steadily at 0.8 capacity
factor®, while the 310 megawatt (MW) Turkana wind farm,
completed by June 2017, also enjoys relatively steadfast
winds that enable it to operate at a constant of 0.5 capacity
factor. Due to this reliability, the Turkana wind farm, can
serve as a source of reliable base load power in the daily
energy mix in addition to the Olkaria Geothermal Power
plants.

International trends also signify that solar will become
an accepted “base-load” supplier in the next five years,
primarily fuelled by the advancement of battery storage
technology scheduled to reach a high of 100 MW capacity.
In this way, it will be feasible to use solar given that
daytime generated capacity may be stored for use during
peak evening hours. However, Kenya must prioritize this
development now to stay ahead of the curve.

* Capacity factor is the ratio of geothermal’s annual power

production to the power it could have produced if it ran at 100 per
cent capacity every day of the year. It is crucial in determining a
power source’s ability to operate at its full potential and analyse how
best to maximize the investments sunk into it.
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Weaknesses

The most important weaknesses in the Energy Act 2019
are political. First, there is the bottleneck that comes
from placing so much decision-making authority with the
Cabinet Secretary. Second, there is the high risk of political
interference in institutional decision-making when so many
key appointments are politically-determined.

For example, given Kenya's advantageous renewable
energy resources, the government should fast track their
development by giving them priority and protecting them
fromimported energy competition. The Act attempts to tick
this checkbox by mandating the Cabinet Secretary to create
an enabling environment to promote these clean renewable
energy resources. Unfortunately, the language is largely
general and not emphatic.

Taking another example, the Act is forward thinking in
providing for nuclear energy, a clean source of electricity.
However, nuclear power has high capital costs and requires
expensive waste management. It is not, therefore, realistic
given Kenya’s current economic set up. Coal-fired power
generation is another option for the government, but that
is highly polluting and could become uneconomic when
carbon pricing is introduced. A prudent government,
therefore, would avoid sinking resources into nuclear or coal
generation at the expense of geothermal, solar and wind.

However, because so much institutional power is in the
hands of the government, this kind of prudent calculation
risks being overturned by decisions that are more
immediately advantageous. The Act calls for progressive
energy plans to be developed by the Cabinet Secretary with
relevant stakeholders. In practise, cartels and investors
have long captured the sector and continue to mar energy

*

planning in the country. A meaningful review and overhaul
of the institutions is needed to eliminate cartels from the
picture, but the Energy Act of 2019 has not done that.

Athird weakness of the Act comes from the expectation that
the executive will implement its provisions by developing
the necessary regulations and rules. However, most of
these have not been enacted, allowing institutions, existing
tariffs and current licences to carry on under the old Act to
ensure continuity. The Cabinet Secretary must not waste
time in enacting these. For instance, the Cabinet Secretary
responsible for energy was mandated to, within one year
of the commencement of the Act, carry out a countrywide
survey and a resource assessment of all renewable energy
resources. As of the time of writing, September 2020, this
has still not been done.

A final weakness of the Act comes from an over-reliance
on the assumption that rapid economic growth will require
rapid growth in electricity supply. A corollary assumption
was that adding new generation sources and capacity to the
grid would have international investors flocking to Kenya in
order to take up the flagship projects identified under Vision
2030". Both assumptions have proven to be wrong.

Over-estimation of national electricity demand has resulted
insurplusproductionthatispaidforbyconsumers.Lahmeyer
International, an independent consultant commissioned by
the Ministry of Energy and Petroleum, released a report in
2016 that revealed that the average growth in electricity
demand for the previous 10 years (between 2006 and
2016) had been only 6%, and not 15%"".

Kenya’s national long-term development policy aims to transform Kenya into a newly industrializing, middle-income country

providing a high quality of life to all its citizens by 2030 in a clean and secure environment. See Government of Kenya, Kenya Vision 2030: The
Popular Version, (GoK, 2007) Available at http://www.vision2030.go.ke/about-vision-2030/ Accessed on January 25, 2020

*

International GmbH, October 2016.

Lahmeyer International. 2016. ‘Development of a Power Generation and Transmission Master Plan, Kenya, 2015-2035’.Lahmeyer




In 2007, Vision 2030 forecast future growth in electricity
demand at an average of 8% over the following 15 years,
resulting in a projected peak demand of 4,700 MW by
2030".

GDP growth rate has also been lower than predicted. This
has averaged 5.5% from 2004 until 2017 and slowed down
to 5.1% by the 3rd quarter of 2019™. This rubbishes claims
that the annual GDP growth rate would increase to 10%. In
fact, the Standard Gauge Railway is the only major flagship
project that has been fully completed since 2009, and even
so will only be upgraded to an electric railway in four years.

The Lamu Port, another flagship project, only completed the
first of its 30 berths in October 2019. The envisioned steel
smelting and rolling mills as well as Konza City Technopolis,
among others, remain draft plans for now. In short, the
energy demand expected to be created by increased
industrial development has not yet been seen.

While the impact of political interference is a clear weakness
of the Energy Act, as is the lack of implementing rules and
regulations, the poor projections of growth and energy
demand are different issues. One interpretation is that
it is the lack of energy that has held back industry and the
economy. Alternatively, the projections are sound, but
badly timed. Increased demand for electricity will follow,
but not at the time expected. The weakness of the Energy
law was to assume too much growth rather than planning a
more flexible and affordable strategy to develop electricity
and energy resources for Kenya’s development.

* Ibid

* Trading Economics,. 2020. ‘Kenya GDP Annual Growth
Rate’ available at https://tradingeconomics.com/kenya/gdp-growth-
annual , accessed on January 26, 2020.

Unresolved issues

Perhaps the single most important issue not resolved by the
Energy Act of 2019 is the issue of land rights. The government
has advanced manyenergy projectstosupportitsdevelopment
agenda. However, most projects - Turkana Wind Power Plant,
Kinangop Wind Farm, Olkaria Geothermal Power Plants -
have hit snags when it came to resolving disputes over land use
and ownership. The Act repeatedly failed to propose ways to
resolve the disputes that arise when energy plans collide with
existing land use, owners and custodians.

Nor does the Act give credence to the thorn affecting both
communities and investors when land is compulsorily acquired
to make way for these new projects. Given that most project
sites are located in rural areas, this inevitably means that
most are agricultural use lands which require Land Control
Board consent. Before granting consent, the Board considers
whether the application comes from a non-citizen or a private
company having any non-citizen shareholder. This of course
raises a challenge given that most energy projects are capital-
intensive and often require foreign investment. Whilst it
provides for presidential exemptions, the procedural snags in
obtaining these make the country an unattractive investment
location.

The other issue which has led to the failure of projects such
as Kinangop Wind Power Project is community disputes over
poor compensation for land. The gove