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Get ready following these steps

Join the Teams call on a computer or tablet

Use your phone to:
* Go to www.menti.com or scan the QR code

 Use the code 62 84 83 86

Kick back and relax, we will start soon
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Welcome word

Overview of the status quo of Kenya's energy sector

Understanding the energy planning processes

An outlook on the energy transition in Kenya
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Training and Capacity Building on Energy Policy and
Communication in Kenya

« "Power System Readiness for Integration of Variable Renewable Energies
(VRE)" and “Promotion of Climate-Friendly Cooking” projects

« National key actors and relevant energy stakeholders. Public agencies, civil
society organizations, journalists, the private sector and academic institutions

« Equip stakeholders with the knowledge, tools and skills to undertake effective
strategic communications and policy translation

e Sustain energy Investments, and enhance consumer adoption variable
renewable enerfgy sources and climate-friendly cooking technologies
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Brian Nyaware
Energy Specialist — Kenya

Eng. Nickson Bukachi

Energy and Petroleum
Regulatory Authority

Priya Behrens-Shah
Team Leader and RE expert

Training and Capacity Building

1. Introduction to renewable energy systems
30 Nov 2022
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3. Key energy issues, trends, and policy objectives

30 March 2023

4. Understanding needs in energy reporting
27 April 2023

Policy and Communication in Kenya
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Introduction to the advantages and challenges of Kenya's energy system

Overview of the energy growth in Kenya

Understanding status quo of Kenya's energy production

Perspective on the energy exchange

~J  Brian Nyaware
"1 Energy Specialist - Kenya
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Energy importance and sector advantages

Importance:

- an enabler in realizing Kenya’s development agenda (Vision 2030)
- powers various industries (e.g. agriculture, transport) and day to day activities (e.g cooking),
eventually contributes to economic growth.

In Kenya, the energy sector has seen vast growth over the years due to advantageous factors like:

- Great resource potential e.qg. land, geothermal energy

- Geographical location and favourable climate (e.g. solar and wind potentials)

- National and International programmes and collaborations ( e.g.SE4All, Power Africa)
- Political goodwill and commitment

- Government incentives and Supporting policies

- Global price reductions of energy equipment like solar PVs

- Short construction/ installation periods (eg off grid solar)

25.1.2023. Training and Capacity Building on Energy Policy and Communication in Kenya Slide 8
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Energy sector challenges

The sector still faces numerous challenges that prevent it from reaching its full potential, among them
being:

-Environmental, social and land issues e.g pollution and land wayleaves
-Long construction periods

- Intermittency of weather patterns by some energy sources
-Weaknesses in some policy frameworks

- Susceptibility to global oil prices and foreign exchange rate fluctuations

- Institutional and governance challenges like corruption and lack of human capital
-Shocks. E.g: COVID-19, sudden changes in policies

-Unwillingness and inability of customers to pay for energy

-Lack of finances

-High cost of electricity

- Poor energy infrastructure, power interruptions and losses

- Theft and vandalism of equipment

25.1.2023. Training and Capacity Building on Energy Policy and Communication in Kenya Slide 9
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Energy sector growth
Kenya’s Petroleum Supply and Demand, 2017-2021 o007

Petroleum Fuels 2017 m 2019 2020 m

DEMAND -

Liquefied Petroleum Gas 189.3 2223 312.1 326.2 3714
Motor Spirit (Premium) 1,267.4 1,359.0 1,4343 1,395.3 1,554.4
Aviation Spirit 3.8 18.8 10.2 1.9 14
Jet/Turbo Fuel 649.7 674.4 699.4 394.8 506.8
llluminating Kerosene 448.0 339.4 168.3 127.0 1113
Light Diesel Oil 2,086.2 2,173.1 2,198.7 2,157.6 2,305.7
Heavy Diesel Oil 1.2 0.2 1.3 1.8 0.8
Fuel Ol 525.0 402.0 382.8 273.9 3403
TOTAL DOMESTIC DEMAND 5,170.6 5,189.2 5,207.1 4,678.5 5,192.1
Exports of petroleum fuels 6.4 8.4 7.0 23 04
TOTAL DEMAND 5,177.0 5,197.6 5,214.1 4,680.8 5,192.5
SUPPLY

Net imports of petroleum fuels 55242 5,396.3 5,682.2 49204 58276
Adjustment’ 347.2 198.6 468.1 239.5 635.1

TOTAL SUPPLY 5,177.0 5,197.6 5,214.1 4,680.8 5,192.5

Source: Ministry of Petroleum and Mining: and Energy & Petroleurn Regulatory Authority
* Provisional.
' Adjustment for inventory changes and losses

25.1.2023. Training and Capacity Building on Energy Policy and Communication in Kenya Slide 10
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Kenya’s electricity supply and demand (2008-2022)

Energy Supply and demand
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Energy capacity and sources

Kenya's total installed capacity was 3081MW and the effective capacity was 2926MW, generated
capacity (KPLC, 2022). In this case:

-Installed Capacity refers to the cumulative maximum amount of energy that all the generating stations
are able to produce

- Effective capacity is the total contracted Capacity for the all Power Plants on their Energy Power
Purchasing Agreements (PPAs) with the off-taker (KPLC), usually lower that installed capacity

Examples of sources include: solar, geothermal, wind, thermal, biomass, co-generation, among others

Averagely 90.5% of the total energy mix over the last three years was renewable energy (KPLC, 2022).

25.1.2023. Training and Capacity Building on Energy Policy and Communication in Kenya Slide 12
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Which were the top two energy source used for M et
electricity production in Kenya in 2010?

1st Hydro and Thermal

Thermal and
2nd Geothermal

Biomass and
3rd - Geothermal
4th - Solar and Wind

All sources were
Sth used equally

)



Which were the top two energy source used for M Mentimeter
electricity production in Kenya in 20227

1st Hydro and
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] P
3d o e
4th - Solar and Wind
s

be



REPUBLIC OF KENYA

25.1.2023.

60

Percentage , %
d L = L
= = = =

=
=

o H /(O s—Thermal ses—Geo

Implemented by

m 4
ger an I Z Deutsche Gesellschaft
1 fur Internationale
cooperatlon Zusammenar beit (612) GmbH
DEUTSCHE ZUSAMMENARBEIT

Annual energy generation mix

Energy Generatation Mix (%)

&y ]
.:g) Loy
DA

Wind s So|gr s Co gen (o s———Cff grid diesel

Training and Capacity Building on Energy Policy and Communication in Kenya

INTEGRATION

environment & energy

Slide 16



Q()\l‘nlﬂi’n’.'yc o
Implemented by =
german H —

ssssssssssssssssssss
cooperation Q\Z ==

Q=Y . DEUTSCHE ZUSAMMENARBEIT INTEGRATION

environment & energy

Energy sources

Over the past 5 years, Kenya has imported electricity from Uganda and Ethiopia and exported to Uganda
and Tanzania. In year ending 30th June 2022, Kenya exported energy totalling to 16GWh and imported
338GWh.

The energy is also produced by government and non- government actors (Independent Power
Producers-IPPs). In 2022, the shares of energy produced were : 64 %- government, 36%- IPPs

Part of the energy produced is also off grid (38MW in 2022) under the Rural Electrification Programme
(GoK) and consist of:

- Off grid diesel
- Off grid solar
- Off grid wind

25.1.2023. Training and Capacity Building on Energy Policy and Communication in Kenya Slide 17
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Energy consumption

Examples of energy uses: heating and cooling, lighting, cooking
and transport.

Energy uses can also be linked to consumer groups:

- Electricity: domestic, commercial, Off-peak(interruptible)
and street lighting (KPLC, 2022)

- Petroleum: agriculture, transport, tourism, Marine, aviation,
power generation, Industrial and commercial and government
(KNBS, 2022)

Climate change mitigation and pollution and health
concerns have led to the drive for more adoption of clean
energy, influencing uses to be cleaner like clean cooking and e-
mobility

25.1.2023. Training and Capacity Building on Energy Policy and Communication in Kenya Slide 18
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Take home message

- Kenya's energy sector has numerous advantages that propel its continuous growth.

- Growth evidenct from sales numbers and supply and demand increase

- Challenges hinder is the sector from reaching its full potential.

- Majority of our energy is sourced from renewable energy

- Important to improve on energy consumption and usage to better general health and reduce pollution,
eg. More adoption of clean cooking

- Journalists and other media stakeholder: public awareness and advocacy

15.2.2023. Training and Capacity Building on Energy Policy and Communication in Kenya Slide 19
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Table of content

Understanding the contemporary issues in energy markets
Kenya'’s energy planning structure

The energy governance in Kenya

National energy planning

The INEP coordination structure

=) Eng. Nickson Bukachi
"1 Energy and Petroleum Regulatory Authority
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Possible Solutions m

.
Increased power production Pz

KWhiper year
Type Sxx
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Embracing Energy Efficient
operations
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Global Perspective

Trilemma Index dimensions

BN ENERGY ENERGY ENVIRONMENTAL
SECURITY EQUITY SUSTAINABILITY
MEASURES: MEASURES: MEASURES:
Ability to meet current Ability to provide universal Ability to mitigate
and future energy demand access to reliable, and avoid
affordable, and abundant environmental
Withstand and respond energy for domestic degradation and

to system shocks and commercial use climate change impacts

COVERS: COVERS: COVERS:
Effectiveness of management Basic access to electricity Productivity and efficiency of
of domestic/external and clean cooking fuels generation,

transmission

energy sources and technologies

Distribution, decarbonisation,

and air quality

Access to prosperity-enabling
levels of energy and affordability

Reliability and resilience
of energy infrastructure

Source: World Energy Council, World Energy Trilemma Index, 2021
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Electricity and Petroleum Structure

MINISTRY OF ENERGY

Direction
Energy Tribunal

i Issue Policies & Regulations
Y

Recommend Policy

|

GENERATION

DISTRIBUTION

KENGEN

Steam

MINISTRY OF PETROLEUM & MINING

ENERGYTRIBUNAL === =~~~ > Disputeresolutionin the sector

Issue Policies and Regulations i

|

Recommend Policy Direction
IR S e R S S SN S R RS RS
v
Issueand Enforce
License
Requirements
PPAand PETROLEUM AND GAS

Feed-in-Tariffs

UPSTREAM

Development

EXPORT TO UGANDA AND
TANZANIA

PRIVATE DISCOs

MINIGRIDS

MINIGRIDS

NOILLVYINS3d

Retail Tariff
Approval Other
Players
Customer L
RETAIL TO LOCAL CUSTOMERS Complains

(Domestic, Commercial & Industrial)

A

22.2.2023.

A4

PETROLEUM AND GAS
MIDSTREAM

PETROLEUM AND GAS

DOWNSTREAM

A, |
National 0l

\ 4

e |

s J

Kenya Petroleum
Refineries Limited
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Power Sector Mandate

Power Transmission & Grid Retail of Customer
Generation Distribution Operations & electricity Service
Management
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Kenya has a target of achieving universal electricity access by 2026.

\
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Off-grid Zone
Targeted for off-
grid Mini-grid
electrification
program
represented by

Examples of Off-
grid Power
Stations with
mini grids

9.01 M
Customers
Connected.

Universal electricity access in line with development

Last Mile Project

* Funded by the Government
with support from various
development partners

* Targets customers living in
rural and peri-urban areas
Mobile

» Government secured funding
from development partners
totaling KShs 65 billion.

v

* Targeting connection of 1.2

million customers over the next
three years.

+ Last Mile Connectivity Program

aims to provide 75-85% of
Kenyans with electricity

goals

KOSAP Project

* Supports development of solar
hybrid power supply
complemented by water projects in
14 least electrified counties.

» Target Population is about 430,000
households within off grid regions

» The project is being financed by
the World Bank to the tune of
KShs.16 billion

v

* Its estimated that about1.5 million
households will be served by off-
grid mini grids

* 120 potential mini and micro-grid
sites (>100 structures per site) with
roughly 28,000 customers targeted
for phase 1.

Slide 26
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National Energy Planning

« Energy Planning is anchored under Section 4 of the Energy Act of 2019.
« The function is coordinated by the Cabinet Secretary
« The National Energy Service Providers and County Governments shall develop and submit to the Cabinet
Secretary their plans for integration. The INEP shall;
o take into account the national energy policy;
o serve as a guide for energy infrastructure investments;
o take into account all viable energy supply options; and,

o guide the selection of the appropriate technology to meet energy demand.

22.2.2023. i o s B e (el e e Slide 27
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INEP Thematic Areas

Bioenergy

Energy .
Efficiency and
Conservation .

Electricity

Cross-cutting

Energy Access TR
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Least Cost Power Development
Energy Efficiency and Conservation
Strategy and Action Plan

Bioenergy Strategy and Action Plan
Kenya National Electrification Strategy

County Integrated Development Plans

Slide 28
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Linkages of INEP with other National and International Plans (Section 5)

. International
)\ Development
Obligations

,/ (SDGs, Africa
" Agenda, 2063)

b Other National
\ Government
Plans Relevant
To Energy

» National

\ Government
Energy Service
Provider Plans

| Development
/ Plans (CIDPs)

22.2.2023. o canacity RIS v Policy and Iioation : Slide 29
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INEP Co-ordination Structure (Section 5)

Cabinet Secretary

Principal
Secretary

INEP Committe

Director General,
Energy Planning
and Coordination
Unit

Energy Access
Plan

Energy Efficiency Energy Resource

Electricity Plan and Conservation Development Plan

Bio-Energy Plan

22.2.2023. o o o Bl e T : Slide 30
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Take home message

* Energy Is a key ingredient for social economic development

 For effective growth there Is need to ensure integrated
plans that take into account the needs and optimize on the
available resources

* |t is our to participate and contribute in this space

22.2.2023. Training and Capacity Building on Energy Policy and Communication in Kenya Slide 31
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Table of Content
The energy transition explained
The energy transition in Kenya

The vision for 2030

The key examples that deserve particular attention

~)  Priya Behrens-Shah
"1 Team Leader and RE expert
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Energy Transition: Definition and Objectives

Clean Energy Transition = Process of shifting away r
from fossil fuels to more low carbon energy sources :

* Sustainable energy - driven by the need to bring greenhouse-gas
emissions down to zero

e Structural change in an energy system regarding supply and
consumption

* 70% of global greenhouse-gas emissions are for transport, heating,
and industrial use. Energy efficiency key in energy transition

* Global efforts as driver: Sustainable Development Goals (SDGs),
Sustainable Energy for All (SEforALL), Paris Agreement and NDCs ‘ w;:

Kenya already has a large share of geothermal

L

energy. This is challenging for integrating VRE o [

22.2.2023. Training and Capacity Building on Energy Policy and Communication in Kenya Slide 33
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The Holistic View to Energy Transition

Role of
the
Media?

GOVERNANe P

[3
m pOLITICAL sUppon
r

Energy intersects with critical social topics

* Health, Security, Water, Food, Gender, Climate Change, Education

Energy Transition impacts whole systems and
sectors

o
t‘.*
.
\
L

TRANSFORMATION

* Households, Buildings, Industry, Agriculture, Transport, Utilities

Energy Transition involves and connects a variety of
actors and stakeholders

SUSTAINABLE
AGRI-FOOD
SYSTEM
NET-ZERO
INDUSTRIAL
EMISSION
FREE
BUILDINGS
MOVING
WITHOUT
EMISSIONS

* Government institutions and agencies, Public and private Sector
Enterprises, General Public

CARBON DIOXIDE
REMOVAL

. 2: European Climate

22.2.2023. Training and Capacity Building on Energy Policy and Communication in Kenya Slide 34
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Energy Transition in Kenya: A Balancing Act

Driving Increasing
Energy Energy
Transition Supply

Devastating
effects of Climate
Change

Ensuring Basic
Needs

Keeping Pace Access to safe
with the rest of the and sustainable
World energy

(CHIERS
Renewable
Energy resources

Kenya Vision
2030

Fig. 4: Hivos

Fig. 3: Singularity Hub
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Kenya Vision 2030

Current situation: Energy crisis and lagging socio- Vision 2030: Kenya as a newly developed
economic development middle-income country that offers a good
. Hug.e.number of rural settlements with differing socio-economic quality of life for all its citizens

realities * Big Four Agenda: Food security, affordable housing,
* Vast majority of HHs dependent on biomass for cooking manufacturing, and affordable healthcare
* Growing population = growing needs over time * Kenya’s Energy Efficiency and Conservation Strategy:

Improve energy efficiency and conservation in commercial,

* Expansion requires more investment beyond the grid domestic, industrial and institutional sectors of energy

* Reliance on hydroelectric power (dependent on precipitation) consumption

* Heavy industries still use a lot of imported coal and fuel oil for

industrial process heating
KENYA ffw Towards a globally competitive

V|S|ON2030 and prosperous nation.

Fig. 5: Kenya Vision
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Kenya Vision 2030

Sustainability, Adequacy, Affordability, Competitiveness, Reliability and Supply of Energy

Kenya's Strategy Opportunities

* Policies for advancement of Renewable Energy (draft
National Energy Policy 2018)

* Adoption of advanced technology, improving generation
and distribution

* Enabling investments in energy expansion i.e. energy
access

* Investment in Renewable Energy (job creation)

* Decreasing deforestation

Renewable Energy In Kenya * Improving quality of life and health

* Resources: Geothermal, solar, biomass, wind and hydro - Spurring economic development

* 90 % energy generation from renewable energy sources

* Mostly in urban context Fig. 6: Renewable Energy

22.2.2023. Training and Capacity Building on Energy Policy and Communication in Kenya Slide 37
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Modern Cooking Energy Pika na Power!

Kenya’'s Goal Impacts
« Achieve Universal Access to Modern Energy * Restoration of forest
Cooking Services by 2028 * Health and safety benefits
* Time and energy savings in households
Actions * Opportunities in economic activities and in
education

* Transition to clean energy cooking in public
institutions, hospitality sector and MSMEs

¢ Reduction of GHG emissions

Options

* Scale-up via electric cooking (Grid
expansion, mini-grids)

* New policies and regulations: adoption & use of * Electric cooking with EPCs = most cost
modern energy cooking services effective

* Even shifting to higher efficiency stoves!

* Accelerate access to clean cooking technologies
and fuels for rural and urban households

* MOoEP: Kenya Off-grid Solar Access Project

Cooking with biomass is the dominant 29-73% increase in electrification
practice in Kenya: firewood, commercial in 5 years!? (Kenya Cooking
charcoal and kerosene

ety L

Fig.8: Hivos
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Electric Vehicles (E-mobility)

Initiatives driving E-mobility E-mobility in Kenya 100%

- Development of electric vehicle (EV) standards ° E-mobility startup scene (around 50 startups, o
investments of $26m in new funding in 2021!) ¥

* Reduction of tax on EVs from 20% to 10% Motoreyce Toxs Bulfor Afrca Urban:

* Electric busses and e-bikes
* Partnerships: e. g. Un.lted Na_tlons Environment EV delivery / transport services ‘
Program (UNEP) on pilot project to evaluate Fig.10: E-motorcycle

uptake and challenges in e-mobility adoption * Enterprises involved in converting cars into electric vehicles with infrastructure
developers and local associations

T

Development of the industry
* Establishing an E-Mobility Network Infrastructure System (ENIS)

* Kenya Power: EV charging infrastructure, incentives for EVs investments and adoption

: f:"'» Fig.9: E-bus
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Green Hydrogen

Hydrogen Opportunities
« Most plentiful resource in the world, found in many different chemical * High potential for energy transition (especially in industrial
heat processes)
compounds
» Off-grid production in combination with renewables, thus
* Used in many industrial processes (metal processing) where it emits carbon the term “green” hydrogen
dioxide

* Can be used to produce Ammonia, a major agricultural

. . . input as fertiliser
* In gas form, can be used as an energy carrier or fuel, with low carbon footprint P

) ) . «  Ammonia has potential for energy storage
* Energy intensive to produce. 95% of global hydrogen production generated by o . . .
fossil fuels * Emerging field of research with high innovation potential

N . Constraints
Decarbonisation potential i .. . .
* Scaling-up hydrogen production is expensive, storage risky
* In thermal uses (e.g. heating) and for transportation in combination with fuel - Depends on choosing the appropriate technology pathways
cells and viable business model

* Many hydrogen-production technologies / methods

* For electric power generation currently being tested

* In many industries: steel, cement and chemical industries * Requires vast quantities of demineralized water, possibly
through desalination (water permit needs)
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Power-to-X

Power-to-X = Conversion of
surplus electric power into an

! a Food &
: 2 beverage

‘.

energy carrier for other sectors e T ammmmnEns 5, ‘
vy - 7 (ndustry/residential)
* power-to-gas (green hydrogen) \ ) o= #Natural < Base
Re-electrification — ',’ gas grid ——,—“ Further chemicals
* power-to-liquid (synthetic fuels, . Gas turbines, e industries -~
~ engines, fuel cells e = .
H: for e-chemical syntheses industry

* power-to-heat (hot water)

\ e-Ammonia

)
.
\‘ H: for
> e-Methanol
. . .

+ synthesis -
\‘ =" e-Fertilizers
‘\
.
‘
l Agriculture

. Rail = Sao e
SU|tab|e. . » M°b,"'ty'._ iat TS * Petrochemical
\n__ TEmmemmea-. @ industry

* As a storage medium, to manage VRE

! @ Aviation e-Fuels
. . ’ Road
in the grid W Electrical

Marine B Chemical
* For charging EVs (battery storage) Fig. 11: P2X

e power-to-mobility
* power-to-chemicals
* power-to-power

* power-to-food (ammonia, feedstock)
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Take home messages

 Reporting on the impacts of clean energy transition should be much bigger than merely focusing on
achievements in electricity expansion and electricity coverage

* More emphasis needs to be placed on the need for investments to support integrate of RE into the grid,
especially due to the large geothermal baseload in the power sector in Kenya.

 In the short-medium term, more money is needed, but long-term benefits are priceless (energy security,
stablilized prices, economic development etc.)

« Energy efficiency opportunities are often not talked about a lot (e.g. with regards to industry, transport,
cooking etc.)

« New opportunities arising from energy transition need to be followed — technological development pace is
quick, with lots of innovation happening. How to keep the public abreast of these?

- Frequent exploration of human interest stories, business success cases — how are the developments
benefitting people, re-shaping lives, creating new economic opportunities?

« Backing up stories with statistics is important
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Thank youl!

Brian Nyaware Eng. Nickson Bukachi Priya Behrens-Shah
Kenyan Energy Specialist Energy and Petroleum Team Leader and RE expert
Project consultant at Regulatory Authority Project consultant at
INTEGRATION environment & L'}']ZFQ?IRAT'ON environment &
energy nickson.bukachi@epra.go.ke

Or

BranyawS@gmail.com nickbukachi@gmail.com oriva@be-development.org



mailto:priya@be-development.org
mailto:nickson.bukachi@epra.go.ke
mailto:nickbukachi@gmail.com
mailto:Branyaw5@gmail.com
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