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Introduction

Energy Professional’s Roundtables are a series of conversations organized by the World Energy Day
Foundation in collaboration with different partners every year in the run-up to the World Energy Day
Conference. This year the conference will be held in Mombasa from 19th to 21st October 2022. In
2021 we had a successful conference in Kampala Uganda at Protea Skyz by Mariott hotel. Check out
the World Energy Day Conference report 2021.
In 2022 World Energy Day Foundation is in Partnership with Eenovators Limited and KEREA (Kenya
Renewable Energy Association) in the delivery of all the activities leading to the conference.
On the 25th of February 2022, the 1st Energy Professionals Roundtable was held online to discuss a
topic on Energy Independence: Taking Charge of Change for facilities/Businesses/Communities which
is in line with the World Energy Day Conference Theme 2022.

Empowering Energy Independence in Africa: Enabling Renewable Energy Awareness,
Access and Affordability.
In attendance were 57 energy professionals from different sectors across the globe.
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In Summary

The webinar theme on energy independence was carefully selected to address the different facets
necessary for the facilities/businesses/communities to take charge of their energy production and
use. An increase in population coupled with increased demands to meet energy needs, changes in the
environment, and climate change, require an informed population on ways to be adopted for energy
security.
There is a need to address energy efficiency, security, and independence from the centralized energy
systems that leave most businesses/facilities and communities vulnerable to failure. Renewable
energy adoption is the way to go especially in Africa to address the aforementioned energy problems
as well as take advantage of Africa’s bountiful natural resources. This webinar explored the energy
issues communities in slum areas in Africa are facing and how to address them, the productive use
of renewable energy for facilities and industries as well as had a tip session on the practical use of an
E-Bike and its advantages.
The Roundtable was graced by three incredible speakers who handled different topics aligned to the
theme:
• Gender Mainstreaming for Energy Security in Poor Urban Environment- Dr. Aine Petrulaityte,
a research fellow at Brunel University and a research fellow for the GENS (Gender and Energy
Systems) trilateral project.
• Productive use of renewable energy by Facilities/businesses/communities- Mr. Andrew Amadi,
the Chief Executive Officer of KEREA
• The tip session on E-Mobility and a Demo of an E-Bike- Warren Ondanje, an energy manager &
measurements & verification expert and sustainability professional with a passion for energy and
clean transport segments.
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Key Issue 1: Gender Mainstreaming for Energy
Security in Poor Urban Environments (GENS)

Poll: A poll was put out to determine the number of people among the audience that thought that
energy poverty has gender dimensions.

Question: Do you think energy poverty has a gender dimension?

From the poll, 81% said yes and 19% answered no, an indication that we must consider gender as we design solutions
for energy problems in Africa.

A case for Kenya and South Africa.
Brief of the Project
GENS is a trilateral project conducted by three institutions Brunel University London, University of
Nairobi, and Stellenbosch University that started in 2019 and runs through to 2024. The project is funded
by the National Research Foundation of the Newton Fund (British Council). The major focus areas:
• Gender mainstreaming
• Energy Security
• Poor Urban Environments
The project is focused on 3 major sustainable development goals; SDG 5 on Gender equality, SDG 7 on
affordable and clean energy, and SDG 11 on sustainable cities and communities.
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Sub Issue: Taking Charge of Change of Energy in Informal
Urban Settlements through GENS.
GENS project is working directly with the communities to understand their energy needs by listening
to their needs to enable create solutions that are suitable for that community. The different approaches
that GENS uses to create change in the informal settlements areas include:
• Understand the current situation: Detailed gender-disaggregated data is used to analyse energyrelated issues in informal urban settlements.
• Build capacity: Listening to the energy issues of low-income urban communities’ and giving them
agency and decision-making power
• Network and Unite: Collaborating with policymakers at multiple levels of society, industry, and
research organizations.
• Support and enable the change: Establishing spaces and developing tools for stakeholder
collaboration and the creation of energy innovation and solutions.
The case study areas that were used in this project are Mathare, Nairobi, Kenya and Groenheuwel
Paarl, South Africa, which are informal settlements in Africa but with different energy needs and
setups.

Data collection methods
• Quantitive - involved 200 questionnaires
• Qualitative – ethnographic fieldwork in 20 households
The GENS team worked with the community members to collect data which allowed capacity building
among the members.

Informal settlements
Informal settlements are different. The outlook of Mathare, Kenya differs greatly from that of
Groenheuwel, South Africa even though both areas are identified as informal settlements. This
is an indication that to attain energy independence within communities, the energy needs must be
addressed according to the uniqueness of the community without generalization.
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Mathare, Kenya
•
•
•
•
•
•
•
•

•
•

Home to 206,584 people, with a population density
of 25,620 per km2
80% of structures are attached
An absolute majority of the residents are tenants
without title deeds. They live in fear of eviction and
do little to develop and manage their households
65% of residents are engaged in non-regular work,
working from time to time
Lack of spacial planning hinders effective service
provision within the settlement,
only 4% of the total of the area is left for movement
and circulation
61% of the household are male-headed
Woman play the leading role in deciding which
energy sources to obtain, go to collect them. Man pay
for household’s energy sources
93% of households are connected to the national
grid, of 50% are illegal and unmetered, thus cheaper
and preferred by the residents
Kerosene is the most preferred fuel followed by
charcoal for cooking, heating and boiling water

Groenheuwei, South Africa
•
•
•
•
•
•

•
•

•

•
•
Images from GENS report as presented by Dr.Aine Petrulaityte

Home to 10,834 people, with a population density of
2,889 per km2
80% of structures are freestanding
Most of the structures are owned by residents with a
title deed and/or ownership certificate
The unemployment rate is 77% with most of the
residents living on social grants
54% of household are female-headed
Women play the leading role in the household energy
chain; they decide which energy source and device to
acquire, pay for them and use them.
80% of the households are connected to the national
grid provided by the Government of South Africa,
further 13% are connected illegally
Fuel stacking is common among households, with
most homes combining electricity, candles, LPG,
charcoal, and paraffin to fulfil their household energy
needs
‘Free electricity’ is offered by the Government to
some households under Free Basic electricity (FBE)
tariffs program that is meant to benefit the very poor
Frequent load shedding pushes families to seek
alternative energy sources
Solar PV, biogas and generators are not used in the
settlement
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Sub Issue: Nexus of Energy & Gender
‘Switching energy sources and increasing the number of women employed in the energy sector are not
enough to address gender blindness in the energy transition. Energy systems are social systems and
energy technologies do not dictate the direction of energy transitions.’ Dr.Aine Petrulaityte.
The impact of energy access depends on:
• Cultural sensitivity
• Religious beliefs of the area
• Intrahousehold dynamics
• Ability to pay for the energy
• Other economics & social factors

Why consider gender in energy Transition?
Cooking requires 70%-90% of all energy needs in the low-income settlements, the people majorly
cooking are women, playing a very critical role in the energy topic.
The first way to switch mindset for gender equality in the energy sector is to include women as essential
actors in the clean energy value chain, rather than the vulnerable populations.
Empowerment of women and how to include them in the value chain is critical for the change in the
communities/facilities/businesses.
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Sub Issue: GENS Living Lab
GENS Living Lab - A research and innovation concept for experimental and experiential learning in a
real-life environment, involving users and multiple private and public stakeholders, aimed at tackling
the problem of energy insecurity in urban poor environments.

GENS Living Lab Activities

A picture from the GENS Project presented by Dr.Aine Petrulaityte

GENS codesign toolkit by Dr.Aine Petrulaityte report presentation
Made to support energy actors designing gendered energy innovations addressing energy insecurity in informal urban settlements
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AIM OF THE GENS CO-DESIGN TOOLKIT
To enable stakeholders along the energy value chain to:
• Learn about gendered energy-related practices, issues, and existing solutions in informal urban
settlements
• Generate ideas for gendered energy solutions
Dr. Aine challenged the audience to come up with energy solutions designed for informal settlements.
She indicated that the GENS project is looking for collaborations that will result in such solutions being
designed, developed and implemented.
Question to ponder: What is your role in the creation of strategies for energy change in informal urban
settlements?
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Key Issue 2: Productive Use of Renewable Energy for
Facilities/Businesses/Communities

Poll: What do you consider as the larger barrier to the acceptability of Renewable Energy projects in
the Local Communities?

70% of the respondents said economic factors (Marketing and Innovation/Technology), 20%
responded that Political factors around policymaking have the biggest barrier and 10% of the
respondents believed that social and cultural factors have the biggest barrier.
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Sub Issue: Centralized and decentralized systems of Energy
Centralized energy supply is the transmission of electricity through an electric power grid from
a central power plant which can be transported over a long distance. Decentralized energy supply
involves generating electricity at or near the place where it will be used to supply electricity. These
can be integrated into the grid or be completely off-grid. The generation units can be powered by fossil
fuels, such as diesel generators, or by renewables such as solar PV, wind, biomass, micro-hydro, and so on.
Africa can claim energy access at a certain percentage, based on the initiatives by the governments to
power the rural areas through rural electrification projects, although, it still lags compared to other
regions in the world. Most developing countries have highly centralized energy systems which mostly
serve to benefit the rich and bypass the poor, leaving them unpowered and deeming these systems
ineffective. From a report (Africa Progress Panel 2015) the energy sector bottlenecks in Sub-Saharan
Africa and power shortages cost the region 2-4 per cent of the GDP annually, leading to a lag in economic
growth. Energy decentralization has the potential to address the problems centralized systems pose.
Decentralized systems are more resilient and sustainable and creating redundancy between the two
systems can create security.
Africa energy security should be addressed from two different perspectives the micro-level and
macro-level. The micro-level includes focusing on communities, villages, informal settlements, and
smaller groups’ energy needs. The Macro-level entails the national, regional, and global perspectives
of energy needs. Adoption of such dimensions enables addressing energy needs at every level without
generalization and gives innovators opportunities to create solutions fit for each level of needs.
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Barriers to Access to Renewable Energy
‘The problem is modelling, every person needs a reliable energy source, and an opportunity exists for
businesses to model renewable energy as a resource. That means looking at a solar panel the way
you look at a piece of land before you purchase it. When the modelling is converted to the best of
the consumer’s knowledge and standards then it will be viewed as an asset that has innate demand,
willingness to pay, and ability to pay by the consumer.’ Andrew Amadi.

Affordability of renewable energy
Renewable energy systems e.g. solar PV, and batteries have initial costs that lead a majority of people
to rely on the main grid. The pay-as-you-go for renewable energy products has been a method to
enable adoption in rural communities however, due to the long-term payments it becomes expensive
and threatens the security of the energy to the consumers who cannot pay for it becoming expensive
for the rural poor.

Government grants and subsidies
The amount of government subsidies provided to conventional energy is much higher than the
subsidies awarded to renewable energy. This keeps renewable energy at a disadvantage.

Lack of operation and maintenance culture
Since renewable energy technology is comparatively new and not optimally developed, there is a
lack of knowledge about operation and maintenance. Efficiency cannot be achieved if a system is not
optimally operated and if maintenance is not carried out regularly.

Technology complexities
There are not enough standards, procedures, and guidelines in renewable energy technologies in
terms of durability, reliability, performance, etc. This prevents renewable energy from achieving largescale commercialization. A major technical issue lies in the storage of energy.
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Sub Issue: Opportunities for Energy Independence and productive use of
renewable energy
Innovation of Monitoring Technology
• The opportunity exists in the modelling of renewable energy sources. For example, on solar panels,
the analytical tool to collect data and analyze usage should enable monitoring.
• Security comes out of the data that can be monitored and analyzed through technology.
• Integration of information systems to energy systems to collect data and translate it into aggregated
systems.

Battery Storage
Coming up with batteries that can store the energy generated from renewable energy sources,
although wind, solar, and other renewable energy sources the supply of sun or wind is not continuous
despite their infinite abundance and electricity grids cannot operate unless they can balance supply
and demand. To resolve these issues, large batteries need to be developed which can compensate for
the times when a renewable resource is not available.

Modelling of the Financial System
An opportunity exists for businesses to come up with packages that can finance different needs, and a
certain aggregated system to reduce the high costs of renewable energy.

Awareness on Maintenance of Renewable energy systems
The knowledge of renewable energy exist, the expertise and the knowledge on maintenance of these
systems is minimal, institution and organizations should create capacity around these areas
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Q&A

1. What is your view towards the few companies that have the capacity and are doing mini hydroelectric plants in light of security, finance, market, and technology strategies, and yet they have to
sell all they produce to the centralized grid?
For hydro, geothermal, and wind, which are very location-specific, the ideal approach would be wheeling
whereby the developer can locate a plant in one place and use the power in another place. The Energy
and Petroleum Regulatory Authority in Kenya has prepared net metering and wheeling regulations
that would create a framework for that. It is essentially accounting and not a technical problem. With
the model of the utility buying and selling rather than evacuating energy from one source to another,
it becomes difficult to implement this, especially when the utility incurs high losses and makes up by
increasing the tariff.
2. Is it true that Kenya has produced more power/electricity than is demanded and the problem is
connectivity/transmission systems to where the power is required and that even if it was availed to
local communities where it can be used, it’s not affordable?
Kenya has a peak demand of 2036 and a generation capacity just shy of 3,000 MW. The limitations
of demand include transmission connectivity as some parts of the country are not fully connected.
There is also the issue of tariffs where usage is mitigated because of the high cost of electricity. When
it comes to potential, there is almost unlimited potential if the electricity tariff is competitive and
directed toward productive use.
3. What is your view on the sustainability of bioethanol feedstock in Kenya?
There is a very high potential for ethanol feedstock depending on the crop source. We have thought
that sugarcane is the only one but there are other sources including cassava, potentially sisal, and
cactus. These are drought-resistant crops and can be grown in semi-arid areas under irrigation. Since
they are energy sources, they can also be used for heat and power generation required for producing
ethanol. Modular mini automated plants make a great option for setting up decentralized production
that can be done in the 16 marginalized counties.
4. 55% of Kenyans are connected to the national grid and Kenya is also enlisted in Energy poor
category characterized by low income, as Andrew said we should deal with the elephant in the room
and facilitate decentralization and decarbonization of the grid.
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Decentralized modular efficient, interconnected microgrids with some storage can make national
grid outages a thing of the past. They also facilitate better energy planning and management, which
can then integrate rooftop solar and energy management at the equipment level, such that essential
equipment always remain on regardless of external conditions
5. What is the network coverage of the charger stations in Kenya?
At the moment there are probably just three publicly available charging stations. It is possible to install
rooftop solar panels at all petrol stations and upgrade the transformers to enable three-phase fast
charging and duplicate a charging network using existing infrastructure. It is also possible to roll out
containerized stand-alone solar charging stations along with usage areas. Charging infrastructure can
be rolled out as fast as electric vehicles can be manufactured, modified, and assembled in Kenya.
6. Are there any projects of decentralized energy generation linked to decentralized payments such
as cryptocurrency coz I’m wondering if the whole value chain can be decentralized?
Great question, the simple answer is yes there are. KEREA in partnership with greentrace.io is in the
process of setting up a blockchain-based certification system that will generate a tradable token, every
time 4 KWh of clean certifiable energy is consumed. The user case for design is sustainable biomass
which will track the carbon emissions and origin of feedstock from farm to factory
7. Is electricity not cheaper to cook with that biogas, or LPG, by its direct-contact efficiency?
KEREA in partnership with KNCCI is developing a rooftop solar project to provide small businesses
with daytime solar and no upfront cost.
Electricity is already a cheaper option than the 3 kg LPG cylinder under the lifetime tariff and at
parity with the domestic normal tariff. When you factor heat loss and conversion efficiency, then
yes, electricity is cheaper when using an efficient pressure cooker that only requires 800 watts. It is
feasible to connect this to daytime solar electricity and the estimate is that it will even be cheaper than
commercial wood fuel. Energy efficiency and renewable energy, when combined can greatly bring
down the cost of energy.
8. How can ethanol production for fuel be economically viable?
Ethanol production can be scaled up through efficient manufacturing which will greatly reduce the
cost of production. Modular automated and autonomous systems with combined heat and power in
semi-arid areas using drought-resistant feedstock can make unlimited production capability. The high
cost of ethanol for drinking also correlates to the low volume when compared to ethanol as a fuel.
Energy is a high volume and low margin business.
16
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9. I am wondering again in terms of investment, in setting up such systems (biogas, solar PV) can you
say it is affordable? How about the payback period may be from the savings?
For the solar system, the payback is 2.5 years. For the biogas system, the economics is different because
I still have to pay for the labour and delivery of the feedstock, however, it also produces organic liquid
fertilizer which I can sell (I have not started yet, but I have a potential buyer willing to buy all the
produce. I buy 60 kg of feedstock per month at 1,400 Ksh and produce 40 litres of fertilizer per month,
which I can sell for 50 Ksh per litre, so when this is operational, I will make 600 Ksh a month profit per
month. If there are 3 other users in my area, then the delivery cost will drop to less than 700 Ksh per
month, We are looking at scaling this model through the productive use of renewable energy (PURE)
Project. You can register at the Productive Use of Renewable Energy Working Group Sign Up Form.
10. I love the biogas concept, as one of the low-cost energy sources for cooking. Just like any
renewable energy source, initial set up capital cost can be high but long term benefits?
That is correct, the initial cost of the product is relatively high and probably out of reach for many
consumers http://biogas.co.ke/flexi-domestic-systems/ However the utility model whereby an
investor pays the upfront costs and recovers the investment by selling gas directly to businesses or
through microgrids to domestic consumers in high population density areas, will help to reduce solid
waste disposal by 60% while delivering the cheapest energy to consumers. On a Leveled cost of the
energy model, biogas from food waste costs less than 5 Ksh per kWh with a 305 return on investment.
Join the Productive use of renewable energy under the biogas subcategory to find out more about
how this model can be scaled up. Follow this link to register https://docs.google.com/forms/d/
e/1FAIpQLSdq6LeCrR3uZi1OrS2-hIiXqH9_Gp7RiDkprAku6MyCNvH72A/viewform
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TIP SESSION
This session of the webinar was introduced to help the educate the audience with practical tip through
demonstrations of technologies they can develop or adopt in the energy space. The speaker demystified
the use of E-bikes and all its parts and also addressed questions that came from the audience.

A picture from the tip session during the roundtable by Warren Ondanje

Main Components of e-bikes
Hub Motor
The electric motor turns electrical energy from the battery into mechanical power to move the bike.
Lithium Battery
The battery is the energy source that powers an electric bicycle and is typically the most expensive
part of an e-bike system
Speed Controller
The controller serves two critical functions
• It converts the DC voltage of the battery pack into 3 phase alternating current for the motor
windings without which the motor could not spin.
• It can continuously adjust the voltage going to the motor, from 0V up to the full battery pack
voltage, in response to the user’s throttle signal, pedal sensors, and various current limits.
Throttle
A throttle gives the rider full control of the amount of power coming from the electric motor at any
given time, regardless of how hard they are pedalling.
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Importance of Electrification of the transport system
• The cost savings on transportation when used for business purposes e.g., delivery business this
cost translates to the consumer.
• Use of local energy resources.
• The environment conservation.
• Opportunity for Innovation
• Involve the young generation
• The young generation has the opportunity to innovate and research on E-mobility and bring in
ideas that translate to employment.
• Transport is exploding
The transport system is growing with different ideas coming up, for business people an opportunity
exists in the adoption of E-mobility that shortly will be the mode of transport. The flexibility is to
change is drastically growing and the pace at which businesses can adapt to new technology requires
readiness for the existing opportunities.
• Infrastructure- batteries& charging stations
• Opportunity exists, for battery and charging stations, innovations on batteries that can last for
long periods without charging, and putting up charging stations that electric transport can easily
access is an opportunity to explore.
• Partnering with the existing opportunities
• Partnerships with the existing petrol stations to integrate electric transport products like batteries
and charging stations, making it easier to and avoiding the hassle to put entirely new places.
• Technology integration for the e- mobility
• Integration of technology, to allow the user to pay for what they need, and subscribe to a package
that is suitable for their transport needs.
• Organizational embedded both private &public to be educated on electric vehicles
• Information on electric transport is not well embraced due to the levels of awareness, organizations
have the opportunity to disseminate this information to enable easier adoption.
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Q&A

1. Kindly highlight the Operation & Maintenance considerations for the e-bike.
A breakdown is found on my Twitter thread: https://mobile.twitter.com/wkondanje/
status/1491255847359758340?s=12

2. Highlight on: Reliability of lithium battery and Duration to replace
• Reliability of lithium battery - Reliability depends on the brand of cells used. Some of the known
and reliable brands include LG, Samsung, Panasonic
• Duration to replace - with quality cells expect a 20% drop in capacity after 500 cycles. Poorer
quality cells degrade faster
3. Can petrol stations cab serve as battery swap stations?
Yes with collaboration because E-mobility won’t present any serious competition for at least another
5 years.
4. 55% of Kenyans are connected to the national grid and Kenya is also enlisted in Energy poor
category characterized by low income, as Andrew said we should deal with the elephant in the room
and facilitate decentralization and decarbonization of the grid.
A collaboration with renewable energy companies is important to make access and reliability viable.
However, in urban areas, the grid is still reliable and clean (85%+ renewable)
5. What is the network coverage of the charger stations in Kenya?
Currently negligible, but it is due to growing as more investments are made into both Electric Vehicles
and charging infrastructure.
5. I am just wondering, in terms of affordability (investment costs), how does that compare with
savings made?
I spend roughly Ksh. 1,500 a month to maintain it, which is about a third of what I’d traditionally spend
on commuting. You can check more on my recent thread - https://mobile.twitter.com/wkondanje/
status/1491255847359758340?s=12
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7. What are the investment costs of the E-bike? Maintenance costs?
Anywhere from Ksh. 75,000 to Ksh. 500,000 depending on the quality you want. I got this one from
https://jua.bike
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